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Préface  to  Ficst  Edition. 

In  the  tirst  décades  of  the  19  th  century,  the  éenerally  ap- 
proved  and  eveû  dcw  extrerrely  valuafcle  in  irany  respect!,  L'anual 
cf  Eural  Architecture  ty  Gilly,  ïïolfrair,  etc.,  désignâtes  as 
tiae  tfaree  principal  reauireirents  of  every  structure,  utility, 
durability  and  teauty.  Yet  te  the  latter  bas  fceen  previcusly 
assigned  a  seccndary  place,  and  this  bas  been  explained  as  al- 
Icwatle  se  far  as  it  did  not  oppose  tbe  tyîo  fîrst  qualities. 

Ibis  extrenely  raticnal  conception  is  only  erroneous,  se 
far  as  it  penrits  tbe  possitility  of  a  conflict  between  beau- 
ty  and  its  preferred  sisters,-and  even  this  errer  is  based  on 
tbe  gênerai  idea  cf  estbetic  teauty  then  prevailin^é.  îherefore 
it  W3S  generally  adopted,  particularly  beiné  irade  an  article 
of  faitb  cf  tbe  state  architectural  officiais,  and  had  extre- 
mely  injurions  conséquences,  because  tbe  greater  number  of  tbe 
latter  Tîere  far  renoved  in  existing  circunstances  froir.  exairin- 
ing  tbe  causes  cf  tbat  conflict,  and  to  rénove  tbeir  frcE  tbe 
path  as  far  as  possible,  extendind  furtber  tbe  liberty  conta- 
ined  in  tbis  idea,  even  tbey  theirselves  judged  ugliness  as 
alloTiable.  î.:en  did  not  express  it  directly,  tut  proceeded  in 
tbis  wayto  tbe  conception,  and  indeed  to  tbe  "beautiful  archi- 
tecture," to  whicb  ordinary  architectural  practice  was  cppcsed. 
'Ibe  forcer  aliost  exclusively  belonged  to  the  splendid  buildi- 
ngs srected  in  tbe  éreat  citiea,  tbe  ralaces,  théâtres  and  nu- 
seuirs,  tut  to  tbe  latter  telcnéed  tbe  far  prcdcirinant  nunter 
of  utility  structures,  rural  and  ccniEunal  buildings,  indeed 
even  tbe  snaller  churcbes  (5ote).  îbat  sucb  a  conception,  by 
wbicù  an  entire  cateéory  of  «crks  had  te  renain  bare  and  plain, 
wbereby  tbe  éreat  multitude  cf  nen  in  life  could  only  see  ngly 
buildinés,  and  in  ail  manufactures  the  devinant  influence  of 
the  architecture  could  only  bring  te  view  unbeautiful  objects, 
could  net  be  conclusive. 

(Note).  TYvc  àes\.é,x^  o-nà  ekecut\,on  ot  auc\v  Ol  one  \BO\i\d  c^oexv 

\.reo.\me-(\\  ot  ^^"^  reo^u^red  pro\5\em.  TYv^a  \\\ere  &x\.a\.  \v\.é\\'\.^  es- 
\,eex^ed  a^reet  anà  \\\^d.ro,u\.\.c  eT\é\.xieer3,  \r\vo  care"Ve33\<\\  a\.o.\e, 

\,\\e^  are  auaWtVaà  \o  ma\te  àesVèns  \^v    a  c\\urc\\,  a  ac\voo'\.,  \.tv 
bfVet  tor  cxu>A  ^JuWàxnt  occurr\,xvt  \.tv  ■t\\e\.r  otî^»c^.a^.  c\rc\e  ot 
^ûorV. 
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'i^e  hâve  already  desiénated  tbe  forner  coccepticn  of  fceauty 
as  the  cause  of  tùe  unsuitafcle  nées  fclanied.  Eut  it  was  tfie 
saie  for  the  antioue  architecture,  wnen  it  was  assumed  as  the 
tasis,  tfaat  its  fcris  irnst  serve  as  idéal  for  alltiire,  and  no 
doutt  cculd  exist  as  to  their  taing  stanard.  And  still  one  was 
conscious  of  a  certain  endeavor  to  coçy  thèse  forirs,  and  te  re- 
peated  neasurings  and  ty  the  introduction  of  Œodels  of  parts, 
lien  îîere  prepared,  not  only  to  reproduce  theii,  tut  even  to  cor- 
rect their  where  pcssitle. hcw  could  their  use  then  lead  te 

errors? 

Eut  the  Rouans  could  already  coirtine  Grecian  ccluirnar  archi- 
tecture ty  a  certain  conpulsion  with  ':he   arrangement  of  their 
construction,  when  they  transferred  the  pcrticcs  te  the  wall 
masses  of  their  structures,  they  succeeded  only  ty  the  royal 
iragnificence  of  their  exécution  in  coirbining  the  opposing  ide- 
as;  yet  they  had  to  proceed  te  a  transformation  of  the  détail 
forirs,  and  then  the  posttien  of  later  len  was  far  worse,  Ihe 
organisa  of  their  structures  reonired  ty  the  possitility  of 
use  oppcsed  the  eirployirent  of  Greelî  fcrirs  of  détail  in  a  far 
higher  degree,  tban  was  the  case  for  the  Roians.  Splendor  was 
lacking,  a  transforiration  of  those  fons  was  attempted  ty  the 
architects  of  the  Benaissance,  «as  then  cpposed  to  the  forcer 
written  law  of  irudules  and  parts,  tut  further  to  the  fact  that 
the  latest  psst  offered  a  Euch  less  usatle  irateriel,  than  that 
inherited  ty  the  15  th  and  le  th  centuries.  1/en  were  thus  atle 
te  add  antique  beauty  only  in  a  far  irore  powerful  way  than  was 
pcssitle  te  the  Rouans,  i.e.,  they  tuilt  in  the  cenventional 
way.,  well  or  badly,  and  added  just  as  iruch  beauty,  as  the  con- 
ditions and  the  possibility  of  use  of  tbe  proper  building  wculd 

peririt. 

Ihis  beauty  or  rather  the  roeans  of  prcducing  it,  is  the  saie 

for  every  species  of  building;  fer  tbe  church,  tbe  palace  and 
the  iruseuir,  down  to  the  druggi^'''"'^  sbop  in  the  siiall.'^:.^!;  prov- 
incial City,  are  the  saire  fronts,  coluncar  crcers,  ccrnices. 
window  caps  and  architraves,  which  the  consecrated  service  had 
to  use;  the  purpose  tbere  carre  under  considération  not  the  le- 
ast,  Just  as  little  could  tbe  iraterial  find  any  attention,  wh- 
en  ïïarble  for  which  the  fÈris  euployed  were  iiïpcrtant,  and  wh- 
hose  qualities  had  caused  their  origination,  was  net  at  hand. 
Whether  nen  saw  tbenselves  obliged  to  censtruct  the  différent 
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parts  of  tbat  teautifal  architecture  of  stoce,  gypsun  or  of 
wood,  tbat  coald  affect  little  as  the  forir  renained  tbe  satte. 

Eut  since  the  teauty  for  which  ecq  strove  in  such  nanner  had 
no  relation  whatever  to  the  çurçose  of  the  tuilding.  then  irast 
it  oppose  suitatility,  since  the  nature  of  the  laterials  found 
no  considération,  and  thus  the  durafcility  would  te  endangered, 
There  was  net  alone  the  possitility  tut  almost  the  necessity 
of  such  a  «îcnflict. 

In  what  is  said  afcove,  we  hâve  desired  cnly  to  indicate  the 
usual  peint  of  view  of  the  building  officiais  and  architects 
with  a  tendency  to  the  antioue.  Ihat  there  were  highly  gifted 
srtists  ÎD  this  and  perbaps  still  are,  which  eur  description 
does  not  fit,  to  iihoir  it  bas  teen  given  to  fcreathe  a  new  life 
into  thosG  dead  and  fcreign  forirs,  adapting  their  te  lodern  re- 
quireirents,  should  not  te  denied.  Eut  ho'rt  few  is  their  nuiiter., 
how  sirall  tbeir  influence  en  tbe  great  multitude  of  architects. 

The  inadequacy  cf  Grecian-Ronan  architecture  then  also  led 
early  in  the  thirties  to  a  iredley  the  systen  of  infringing  li- 
cense,  îîith  this  tegan  froir  the  period  cf  différent  style  pér- 
iode of  the  iriddle  âges  to  torrow  certain  altérations,  certain 
foTES  of  détails,  and  to  coirfcine  tbeŒ  with  the  antioue-like 
conception  of  the  whcle,  snd  7?ished  ty  the  piquant  appearsnce 
cf  such  innovations,  allowed  theiselves  to  extend  fsrther  tne 
circle  ci  their  license. 

Eut  lien  either  afcandoced  first  the  fcundation  cf  Grecian  ar- 
chitecture, or  declared  the  style  of  cne  or  another  nediaeval 
period  suitatle  for  f'urther  develcpirent  cr  requiring  this,  and 
strove  to  seek  this  develcpirent  in  refinin^  the  détail  fcrirs 
acccrding  to  Greek  principles. 

It  is  in  the  nature  of  the  natter,  that  thèse  endeavors  lact- 
ing  a  unity  cf  principle,  proceeding  entirely  froir  the  individ- 
ual  views  cf  eacb  person,  rrust  scatter  in  an  endless  irultitude 
of  separating  directions,  froir  whicn  tinally  developed  tbe  idea 
that  the  présent  art  period  Œust  te  regarded  as  a  transisnt 
condition,  in  ^hich  the  new  1/essiah  was  to  te  expecteo.  And  t 
therein  frcir  the  very  first  this  idea  was  oppcsed  to  the  vieî?s 
of  tbcse  ,  which  nere  tased  en  the  everlasting  of  the  once  tcrn, 
whose  church  is  founded,  will  perirsate  ail  conditions,  and  bas 
found  an  artistic  fcrm,  whose  diversity  is  as  eternal  as  thenselves 
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It  iright  iratter  little  wbether  this  artistic  fon  is  seen  in 
ths  style  oî   tbe  13  or  of  the  12  th  centuries,  in  tbe  Gotbic, 
Ronanesqae  or  the  Early  Christian,  Eut  we  ncight  assuŒe  that  if 
Eonianesque  art  did  not  suffice  for  the  grand  cathbedral  baild- 
ings  of  the  13  th  centary,  it  still  less  suited  the  irultiforŒ 
protleis  of  the  présent  tice,  tat  that  no  probleir  can  te  conc- 
eived,  for  whose  solution  tbe  céans  cannot  be  developed  froir 
the  principle  of  Gotbic  construction. 

ïc   the  absolute  conception  of  teauty  of  the  antique  tenden- 
cy  descrited  atovs  is  then  contrasted  the  teauty  cf  Gotbic  ar- 
cfiitecturein  this,  that  it  is  suited  to  every  protlen,  that  it 
tuilds  for  each  in  its  inirost  teing,  and  as  a  necessary  resuit 
represents  a  well  understood  dnrability  and  suitatility,  Accor- 
diniJy  it  shapes  itself  in  every  détail  as  the  fore  test  adap- 
ted  to  its  structural  purpose,  tut  for  the  whole  as  test  serv- 
ing  tbe  purpose  of  the  nork  and  tringing  the  conception  into 
the  clearest  expression, 

Ihus  the  teauty  of  the  cathedral  differs  froŒ  thst  of  tbe 
çarish  church,  the  teauty  of  tbe  ecclesiastical  structure  in 
gênerai  ïs  other  than  that  of  the  secular.  And  fer  each  of  the 
greatly  varied  prctleirs  of  secular  architecture  again  is  a  spe- 
ial  character  suited  therefcr.  Eut  the  unity  in  the  endless  di- 
versity  cf  its  solutions  will  resuit  froir  the  connection  cf  e 
each  with  tbe  structure  of  the  church,  Ihen  tbe  cathedral  inc- 
ludes  within  itself  the  entire  developirent  cf  foras  of  ail  oth- 
er Works,  Just  as  the  spirit  wbicb  dwells  teneath  its  vaults 
pemeates  ail  interiors.  îhis  very  connection  ^ith  the  church, 
this  predoirinance  of  a  religious  character  in  Gotbic  art,  nen 
hâve  gladly  lade  a  reproacb  te  it,  and  therefcre  also  declarsd 
it  could  not  serve  fer  secular  purposes.  Eut  with  the  saire  ri- 
ght  would  an  individuel  te  blaned,  whose  religion  pemeates 
his  outïïard  tehavior,  or  hiir  that  fulfils  his  reliéicus  duties 
ïïight  te  beld  unfit  for  îîcrldly  affairs.  Œbe  palace,  city  hall 
or  hcuse  indeed  differ  frcir  tbe  church,  tut  prayer  is  offered 
in  ail,  that  serve  the  purpcsed  sanctioned  ty  religion,  and 
therefcre  their  exteriot  would  ccntradict  tbe  inirost  gerir  of 
their  teing,  if  îbeir  dérivation  froir  the  fcrir  of  the  church 
were  not  trcught  into  view. 

It  nay  te  that  the  not  rare  horror  of  the  ecclesiastical 
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charactsr  cf  Gotbic  secular  tnilaingsis  to  te  ascrited  in  part 

to  ttje  account  of  tbe  irany  récent  exaggerations,  in  which  the 
foriEs  et  tbe  ecclesiastical  style  are  enplcyed  siitilarly,  as 
the  tuilding  officiais  with  a  taste  for  the  antigoe  ciianged  t 
tiieir  coloanar  orders;  its  deeçer  cause  lies  in  a  certain  off- 
ositicn  te  everytning  decided  and  cbaracteristic,  to  ail  treat- 
of  fore  teyond  the  flettest  élégance.  Œhe  striving  fer  this 
Eodern  élégance,  tfae  entire  lack  of  ail  earnest  endeavor  faas 
reached  its  cliirax  in  the  great  irultitude  cf  the  différent 
structures  connected  with  railways.  (Note).  Ihese  alirost  hâve 
the  appearance  as  if  iren  desired  hère  to  attain  ty  steair  power 
the  often  pronised  style  cf  the  future, 

espec\.cv\,"\.x^  ï,\aen\o'ftr  Vvas  sVioiûtv  \t\  \.\ve  ^a\x^•^.à\,nê8  ot  t\\e  Baàetv 

emp\\j^  e\eèoiTcce,  tYvcx-t  se\.ào\^  ov  Tvevjer  comea  to  \\.|\xt,  axvà  appa- 
rent \>j  \s  éeuera\\\A  re^useà  Xo   GeTwaTvs. 

As  now  se  irany  tendencies  tecoiie  apparent  en  the  «hole,  the 
drift  to  Gothic  architecture  has  increased  in  a  séries  of  years, 
Finally  iren  hâve  tecoïïe  wearied  ty  allcwing  theuselves  to  use 
antique  or  contecporary  conceptions,  with  which  so  irany  tuild- 
ing officiais  are  so  extreirely  literal.  Ghurches  and  seculsr 
Works  rise  everywhere,  which  ty  the  return  frcir  the  trevious- 
ly  traveled  paths  give  évidence  cf  a  irore  or  less  happy  tut 
always  faonoratle  endeavor, 

According  to  what  is  said  atove,  it  is  ncw  the  purpose  of 
our  plates  to  show  the  différent  constructions  cf  Gothic  art, 
the  foriration  cf  the  détails  for  their  différent  functions 
according  te  the  peculiarities  of  the  naterials,  later  to  ex- 
plain  the  works  od  the  iriddle  âges,  and  to  illustrate  their 
coirfcination  in  an  entirety.  'Ifie  tuildings  on  which  we  dépend 
and  froE  which  we  hâve  taken  the  différent  figures,  are  alirost 
entirely  thèse  which  we  know  ty  exairinatien,  A  sharp  séparati- 
on of  the  national  peculiarities  can  less  te  given,  since  thèse 
were  naturally  developtd  in  the  iriddle  âges,  as  iren  studied  and 
utili2ed  the  results  ottained  ty  other  nations,  so  far  as  they 
were  availatle.  When  we  now  follow  the  saire  way  in  practice, 
we  iiust  fear  the  less  cf  ths  spécial  tinge,  that  the  Gothic 
style  assutted  in  the  diffecent  countriea,  that  it  once  had, 
yet  the  conditions  of  the  iraterials  and  cliirate  still  reirain. 
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We  bave  so  arrangecl  tbe  segoence  of  tbe  différent  sections  as 
far  as  possitle,  tbat  eacb  one  only  assaises  tbose  preceding 
it,  and  also  in  tbe  figures  is  sade  tbe  transition  froE  tbe 
siitpler  to  tbe  Œore  conçlex  forŒS» 

Tbe  clearness  of  onr  boo^  will  perbaps  condoce  to  tbe  dev- 
elopŒent  of  tbe  parts  froŒ  tbe  iibole.  Eot  ne  fcelieve  tbat 
first  of  ail  is  easy  ose  to  te  cared  for  in  a  took,  wbicb 
EQSt  contain  tbe  instrnction  necessary  for  tbe  beginner. 
Cassel.  Eec.  22*  1856, 

G,  Ongewitter. 


J  / 

M 

r 


8 
Préface  to  the  Secoud  Edition. 
After  the  death  of  the  early  deçarted  and  deserving  aothor., 
«bon;  A.  Reichensçerger  bas  so  fully  treated  in  bis  Eiography:- 
«George  Gottliet  Dngewitter  and  bis  works  as  arcbitect;*'  tbe 
çatlisbers  telieved  it  to  te  a  doty  for  tbeŒ  to  introduce  the 
necessary  new  édition  of  bis  **ï^anoaî  'of  fotbic  Construction* 
ty  a  feu  coasendatory  «ords  to  tbe  circle  of  those  interested 
in  it.  ïhe  need  of  a  Œannal  like  tbis  is  safficiently  recogni- 
zed,  its  excellence  is  fnlly  gnaranteed  ty  the  afcility  and  fa^e 
of  tbe  aathOE,  and  toth  are  safficiently  jastified  by  tbe  need 
for  a  nen  édition.  We  are  tberefcy  relieved  fret  any  fnrther 
recooQendation  of  tbe  work,  and  so  tbat  tbe  labors  and  créati- 
ons of  tbe  aotbor  nay  receive  just  appréciation,  we  restrict 
onrselves  to  bis  toildings  in  nortb  Gerirany  and  to  bis  activi- 
ty  in  tbe  literary  dosain.  Bis  entire  tbongbts  and  acts  cnlsi- 
nated  in  the  endeavor  to  arouse  in  onr  tine  tbe  feeling  for 
Œediaeval  art,  to  cherisb  serve  it  i?as  also  the  predoirinating 
purpose  in  tbis,  like  ail  bis  works.  It  will  te  a  guide  for  ail 
practising  artists  and  architects,  tbat  will  èead  tbeit  with  a 
sure  band  tbrough  the  apparent  confusion  of  Gothic  foras  and 
constructions,  and  as  soch  iray  tbis  new  édition  also  enjoy  a 
favorable  réception. 

Leipzig.  3an.  1875. 

ïhe  Futlisbers. 
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Préface  to  the  thircl  reiritten  édition, 

George  6ottlob  Dndewitter'B  fianoal  of  Çotbic  poDBtruction|l 
like  DO  otber  of  bis  iforka,  isacalled  to  tbrow  Xigbt  on  the  d 
deptbs  of  nediaeval  arcbitectare,  and  still  it  bas  sbown  tbat 
tbe  noieber  of  profeasionails  tbat  ba^e  aade  real  ose  of  it  are 
Qot  in  proportion  to  tbe  nortb  of  its  contents  and  to  tbe  ia- 
portaice  of  tbe  latter* 

Soiee  lEostly  ezternal  circnsatances  bave  cosbined  to  lake  tbe 
stndy  of  tbe  work  in  caft  someirbat  difficalt*  Tbe  illastrations 
irere  inconveniently  separated  fros  tbe  tezt  on  large  plates, 
tbe  test  itself  was  ratber  dark  in  arrangement  and  subdivision, 
containing  aany  platitndes  inserted  for  tbe  benefit  of  beginn- 
ers  in  tbe  earlier  décades.  Since  it  is  not  no»  tbe  affair  of 
every  aan  to  acgaire  bis  iinowledge  in  a  toilsose  way,  niost  CDn- 
vince  tbesselves  tbat  collected  in  a  sannal  is  gold  to  be  acg- 
aired* 

Tbis  fact  and  tbe  need  of  additions  for  tbis  tine  regoired 
its  rewriting.  Tbe  prograise  decided  on  tbat  tbe  pnblisbers 
demanded,  tbat  nitboQt  passing  beyond  tbe  forner  lisits  tbere 
sboald  be  extensions  and  additions»  esplanations  sboald  be  ab* 
breviated,  figures  sbonld  te  placed  in  Œore  intiœate  relation 
to  tbe  text,  and  tbat  clarity  sboald  be  increased  in  every  res- 
pect. 

The  first  reqoireŒent  to  retain  the  forner  range,  could  not 
be  entirely  obeyed.  Tbe  considérable  enlargenent  of  certain 
sections  and  tbe  addition  of  abont  400  figares  conld  not  be 
offset  by  rédactions,  and  so  révérence  toward  tbe  antbor  icast 
saffer  thereby;  bat  to  retain  tbis  the  reviser  beld  to  te  a 
first  daty. 

Additions  and  extensions  extend  tbroagb  the  entire  nork.  En- 
tirely rewritten  is  tbe  section  on  vaolts  and  non  is  inserted 
one  on  abatieata,  and  tbere  are  added  tables  relating  to  the 
saâ^itade  of  the  tbrosts  of  vaolts  and  tbe  tbickness  of  walls 
and  of  battresses. 

Tbe  récent  advance  in  statics  —  especially  graphie  statics 
—  applied  to  vaalts  and  battresses  seemed  argent,  the  Œore 
becanse  the  scientific  investigation  jnst  in  the  donains  of  t 
tbe  coŒplex  constructions  hère  coiting  in  considération  bas  been 
alŒost  entirely  onitted,  or  iibere  thèse  were  treated,  fregoent- 
ly  with  basai  assairptiona,  tbey  differ  froir  tbe  reality. 
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It  coald  oot  te  tbe  iotection  of  tbie  work  to  coodoct  a  far 
reacblDg  tbeoretical  treatsent,  for  arcbitects  woald  te  little 
tenefited  tberety.  Eot  iodeed  tbere  are  saff icieotly  treated 
and  are  estâtlisbed  first  of  ail  basai  prisciplea,  wbicb  «itb- 
oot  tedioas  calcolations  asd  witboat  sacb  icatbesatical  science 
peri&it  a  correct  jodgseot  of  tbe  effect  of  forces,  to  train  a 
again  tbe  irodern  arcbitect  to  feel  tbe  stresses  in  bis  strnct- 
ares,  jnst  as  tbe  old  laster  coald  in  bis  anfortanately  lost 
directness  of  invention.  Ifith  tbese  points  of  view  tbe  reviser 
bopes  to  bave  so  treated  tbe  statical  ezplanations  inserted, 
tbat  tbey  will  not  Eake  Eore  difficolt  tbe  nnfatbonatle  and 
sanysided  Gotbic  construction,  tnt  siaplify  it. 

Yet  tbe  tbeorists  aïong  professionals,  to  KbOE  tbe  new  seess 
represented  witb  too  little  science,  say  take  it  into  friendly 
considération,  tbat  it  was  bere  first  to  urite  for  tbe  practi- 
tioner.  We  bave  little  lack  of  tbeorists  for  tbeorists,  tnt 
tbere  is  ever  still  lanting  a  correct  connection  of  tbeory  and 
practice;  iadeed  for  nore  tban  nine  tentbs  of  persons  engaged 
in  tnilding,  tbe  tbeoretical  resalts  of  tbe  last  décades  bave 
passed  over  witboct  infloencing  tbes. 

In  tbe  seQoence  of  tbe  material  appeared  necessary  sose  cban- 
ges.  Before  tbe  introduction  of  lonldings  and  tracery,  Ongewit- 
ter  bittself  wrote  in  bis  préface,  tbat  perbaps  tbe  developgent 
of  tbe  parts  froŒ  tbe  whole  îioald  be  reqoired  for  clearness, 
tut  be  took  into  account  tbe  instruction  of  tbe  teginner.  Since 
in  tbe  essentially  cbanged  éducation  of  tbe  teginner  caŒe  into 
considération  less  in  tbe  earlier  sensé,  if  tbese  two  sections 
were  reiroved  to  a  later  place,  and  yex  otber  changes  were  nade. 
Tbese  are  now  preceded  ty  tbe  still  reguired  vaults  witb  tbe 
bottresses  and  supports,  and  after  tbea  follows  tbe  treataent 
of  tbe  cburcb  in  plan  a&d  élévation  witb  tbe  addition  of  tbe 
différent  détails  of  construction. 

To  increase  tbe  clarity  of  tbe  work  an  endeavor  bas  beey  itade 
in  ail  directions  to  sutdivide  tbe  naterials  lore,  and  a  twof- 
old  size  of  type  séparâtes  tbe  continnous  text  froŒ  tbe  inser- 
tions and  explanations;  tbere  are  added  on  tbe  side  nargins  a 
brief  statenent  of  tbe  contents,  and  tbe  illustrations  will 
furtber  serve  as  a  speaking  guide. 

Tbe  illustrations  are  tut  partly  inserted  in  tbe  text,  tut 
in  ttocb  greater  nuictcr  are  on  plates  of  tbe  size  of  tbe  took. 
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htmnû   il  at  proper  places  and  aot  folded.  In  tke  addition  of 
naii  illnatrated  exaaplea^  acre  wocild  liare  beea  added  if  tbe 
e^eedlag  the   livita  bad  aot  re^aired  otliervlaa. 

An  eztenaion  of  the  Vannai  to  tlie  leaa  fnlly  treated  doaain 
of  triek  coaatrnction^  aad  to  aecnlar  arebitectnre  was  not 
possible  nitliin  tbe  forcer  coapasa,  yet  it  is  deaigned  to  add 
tbeae  sections  to  tbe  «ork  in  separate  volases. 

Hère  tbe  nndersigned  inst  express  in  tbe  bigbest  vénération 
bis  tbaaks  to  bis  old  naster  aad  iastractor«  C*  W.  Base  in  Baa* 
OTeil,  for  connael  and  direction,  and  ibo  enatled  bis  to  sake 
tbis  revision* 

Biga.  Kay.  1889* 

E.  liobricann. 
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MlHOlIi  OF  OOTHIO  COHSTROCTIOHy 

I.  Vaults. 

1.  DoYelopaent  of  the  Art   of  Vaulting  Îtom   Roman  to  Ôothii 
Vaults  of  tho  Bomana. 
Foras  of  Vaults  in  RoBan  Arohiteotare. 

GonaD  art  kBef  tôt  two  tasal  forirs  in  this  vanltiDg. 

î-.  Ihe  tannel  vanlt  in  forni  of  a  half  cylinder  (Pig.  !)• 

2«  Tbe  doŒe  in  fors  of  a  beaispbere  (Fig.  2)* 

Eotb  originated  froi  tbe  sase  generating  cnrve,  tbe  senicir- 
cle,  one  ty  aoving  it  sidewise,  tbe  other  ty  its  rotation. 

Ibe  tannel  vanlt  covers  rectangnlar  roomsT  tbe  done  tbose  n 
witb  a  circQlar  plan*  Ent  tbe  ricb  developsent  of  flan  iias  not 
satisfied  fcy  tbe  circle  and  tbe  sisiçle  rettaagle»  and  sen  reg- 
aired  tbese  interiors  nitb  isany  variations,  lut  a  freer  devel- 
opient  of  plan  also  denands  freer  Éoras  of  covering,  which 
finds  its  expression  in  variations  of  tbese  two  foras  of  vaalts. 

Farticnlarly  iicportant  are  tbe  foras  froa  tbe  tunnel  vanlt* 
Wben  in  plan  two  interiors  of  différent  widths  intersect  at 
rigbt  angles,  tben  tbe  vanlt  of  tbe  saaller  eztends  into  tbe 
larger,  and  tbere  resalts  tbe  fora  of  tbe  Welsh  groin  vaalt. 

(Fig-  3). 

If  tbere  intersect  in  tbis  way  two  rectangnlar  interiors  of 
ecaal  widtba,  tbe  intersection  of  tbeir  vaults  foros  tbe  rego- 
lar  sbape  of  tbe  cross  vanlt  (Fig.  4). 

After  œen  were  led  in  sucb  manner  to  tbe  latter  very  iaport- 
ant  fora,  tbey  aade  ase  of  it;  tbey  continned  tbe  vaolt  of  tbe 
rectangnlar  rooa  witb  cross  tannel  vaalts  arranged  teside  eacb 
otber,  to  ottain  elevated  seaicircalar  wall  snrfaces  along  tbe 
longitadinal  walla,  wbicb  were  very  desiratle  bere  for  tbe  ar- 
rangeaent  of  openings  (Fig.  5)»  îbey  attained  a  continned  sér- 
ies of  cross  vaalts  over  a  long  interior.  (Easilica  of  taxent- 
iaa,  gallery  of  palace  on  tbe  Palatine). 

Ibere  now  reaained  only  one  step,  tbe  arrangeaent  it   totb 
longitadinal  and  transverse  directions,  and  tbe  protleo  was 
solved  of  covering  a  wide  interior  oniforoly  vaalted  on  separ- 
ate  supports  (Fig.  6).  Ibis  solution  is  fonnd  in  tbe  Eatbs  and 
tbe  inner  rooas  of  tbe  Coliseoa. 

Â  siiilar  extension  was  experienced  ty  tbe  ose  of  tbe  doae. 
If  on  tbe  gronnd  plan  of  tbe  doaed  interior  a  wall  is  tuilt  on 
a  cbord,  it  cuis  eacb  dooe  afcove  in  tbe  foro  of  a  seaicircle. 
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(Since  every  intersection  of  a  doce  ty  a  plane  is  a  cipcnlar 
arc).  Non  if  sncii  «ails  are  joined  in  tbe  plan  in  tbe  fors  of 
any  polygon  inscrited  in  tbe  circlé,  eacb  «ail  ends  at  top  in 
the   forn  of  a  sesicircle*  gnt  tbe  part  of  tbe  doie  reiainiog 
between  tbe  walls  receives  tbe  cbaracter  of  an  independent  fors 
of  ceiliné*  i^Bôe   possitle  by  covering  a  polygonal  roon.,  as  an 
octagon,  sQcare,  etc.,  tbat  is  tersed  a  pendentive  dose  (Figs* 
7,  12).  Tbe  pendentive  dose  first  appeared  in  tbe  later  tise 
and  cbiefly  in  tbe  eastern  balf  of  tbe  espire.(  For  exaipla» 
Cisterns  of  Constantine  at  Eyzantins,  loifc  of  Salla  Placidia 
at  Ba'venna). 

As  a  fartber  variation  of  tbe  dose  tbe  balf  dose  fer  cover- 
nicbes  and  tbe  bip  dose  are  to  te  sentioned.  îbe  latter  is  also 
tersed  a  cloister  dose  and  can  te  derived  fros  tbe  tnnnel  vaalt 
jnst  as  Kell  as  fros  tbe  dose*(Siiasplea,  desple  of  Oinerva  tied- 
ica  at  Bose.  Pig.  8). 

Tbe  tefore  sentioned  forss  isclnde  abont  ail  tbat  tbe  Bosan. 
art  of  vanlting  created.  îbcy  are  sentioned  bere  to  show  in 
jihat  a  direct  way  tbey  were  derived  fros  tbe  foras  of  rooss, 
witboot  tbe  needs  of  constrocticn  baving  moch  to  do  nitb  tbes. 
The  last  circasstance  is  explained  ty  tbe  Rosan  technics. 
Ifethod  of  oonstruotioB  of  Boman  Taalts. 

Construction  of  vaolts  in  courses  of  eut  stone  or  of  tricks 
las  indeed  esployed  ty  tbe  Boœans,  tnt  for  tbe  covering  of  ar- 
chitectural interiors  concrète  iias  tbe  tver  increasing  satbod. 
Often  tbe  exécution  of  tbis  was  far  resoved  frosi  our  présent 
setbods.  yen   constructed  a  centering  according  to  tbe  fors  of 
tbe  vault,  laid  tbereon  a  covering  of  tbin  slats  of  stone  fit* 
ted  close  togetber  and  tben  laid  on  tbe  concrète  in  horizontal 
layers,  just  as  done  for  any  otber  sasonry  (Pig.  9)*  ^hat  tbis 
beld  was  naturally  due  first  to  tbe  intisate  adhésion  of  tbe 
great  masses  of  sortar.  But  once  Xeft  to  tbe  latter,  within 
fixed  littits  there  could  te  given  to  tbe  centering  a  nearly 
optional  fors,  so  tbat  tbe  shape  of  tbe  vault  could  te  nased 
without  paying  attention  to  its  architectural  appearance,  whi- 
cb  resulted  fros  tbe  use  of  tbe  sesicircular  fors. 

For  covering  very  large  rooss  of  great  span,  sucb  a  sisple 
procédure  as  tbe  preceding  wonld  not  suffice,  and  hère  appeared 
tbe  practical  sensé  of  tbe  Bosans  in  tbe  introduction  of  care- 
fully  developed  setbods  of  exécution.  To  thèse  telong  tbe  iso- 
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isolated  pottery  vaolta»  bat  esçecially  tbe  cast  cellolar  vaa- 
Its*  For  tbe  latter  vas  first  placed  on  tbe  centering  tbe  nsaal 
large  and  tfain  tricha,  tbeo  a  oetnork  skeleton»  wbose  celle  ir 
were  later  fllled  with  concrète  (Pig.  10). 

Hbe  lEportaDce  of  tbe  fcrick  skeletos  ia  tbat  it  periits  coo> 
venient  and  safe  constrnction*  Wben  at  tbe  coŒpletion  of  tbe 
vanlt  it  is  covered  by  lortac,  îts  cblef  fonction  bas  been 
falfilled;  tbe  vanlt  tben  acts  like  any  otber  concrète  vanlt 
as  a  nnit  by  tbe  nass  beld  by  tbe  ïïortar*  Ibe  tbickness  of  ancb 
a  vaolt  at  tbe  crown  asnally  varies  betnees  1.2  and  3  setres* 

Fros  tunnel  vanlts  tbe  enclosed  brick  fraiework  generally  f 
forss  rectangnlar  panela»  fros  vbicta  aay  be  deriyed  a  certain 
stroctaral  jnstification  for  tbe  formation  of  cofferg*  On  tbe 
contrary  for  doues  tbe  ribs  osnally  take  tbe  forn  of  a  reliev- 
ing  arcb  lying  in  tbe  sarface  of  tbe  vaolt  on  anotber  arcb* 
FroŒinent  ezaiples  of  tbis  kind  are  offered  by  tbe  Pantbeon« 
Tesple  of  Uinerva  Uedica,  tbe  noierons  resains  of  otber  boild- 
ings  at  Boise*  livcill,  etc.  Détails  are  given  in  tbe  important 
nork  of  Obaisy;  Art  of  boilding  by  tbe  ancient  Boaans* 

Ibe  tecbnics  of  tbe  Boaans  were  very  developed  and  very  man- 
ifold.  Fat  in  tbis  respect,  tbey  alvays  porsoed  tbe  sase  ain; 
wbetber  a  stroctore  fias  of  eut  stone,  bricks  or  concrète,  it 
nas  aliiays  tbeir  endeavor  to  sake  vaolts  and  walls  a  single 
rigidly  connected  nasa,  tbat  by  tbe  piling  of  great  nasses 
sbonld  forn  an  alEost  indestroctible  work. 

Vanité  of  Ëarly  Cbristian  period* 

The  Art  io  th«  West. 

Early  Cbristian  art  in  tbe  west  esisted  in  tbe  first  centor- 
ies  aliost  ezclosively  on  tbeir  inberitance  fron;  tbe  Hosana, 
partiCQlarly  in  regard  to  tecbnics.  Bat  traditions  iiere  grado- 
ally  effaced  sore  and  lore,  tbere  was  on  one  band  a  décadence 
in  good  execotion,  bot  on  tbe  ctber  tbe  iEpolse  led  to  porsni- 
ng  nen  aits.  In  tio  directions  onder  a  partial  infloence  of  t 
tbe  Bast  a  certain  transfornation  cannot  be  deiied,  iien  often 
conscioosly  strove  to  redoce  tbe  lasses  it   tbe  nalls,  and  tbey 
osaally  wandered  from  tbe  old  tecbnics  cf  concrète.  Ibas  en  t 
tbe  vaolts  nore  tban  forirerly  is  foond  a  coorsed  arrangesent 
of  tbe  stones  in  tbe  veolts,  on  «bicb  was  cast  lEortar  fron 
above.  Ibe  direction  of  tbese  coorses  is  qoite  varied,  as  gen- 
erally tbe  Early  Cbristian  period  sbows  lany  groping  and  inst- 


15 
faave  received  hcretoforc, 

not 
¥9  can  follov  tho  oosstAntly  Inoreasing  eadesTor  to  repres  - 

ont  Earljr  Christian  art  as  absolutaly  the  end  of  tbe  anti|ad 
or  tbe  last  stage  of  tbe  ruln  of  Roman  art.  An  abrupt  stagnât» 
ion  tbat  men  formerly  sajr  iadeed  did  not  exist,  but  tbe  slow 
growth  of  a  new  spirit  is  undeniable.  Eten  in  tbe  dévastation 
and  tbe  impoTerisbaent  of  Roaas  foras  ia  felt  a  ooasoious  tran- 
sition to  tbe  new  patb.  One  eannot  demand  from  tbose  oentnries 
a  splendid  adTanoe,  tbey  afforded  no  place  for  tbe  senile  deoay 
and  vorn  out  anoient  art|  but  tbey  gatbered  ail  tbeir  endeavors 
tQ  one  point»  and  tbis  is  tbe  first  basai  condition  for  tbe 
growtb  of  tbe  flower  of  a  new  style.  Wbat  tbe  temple  was  #fr 
tbe  Greeks,  tbe  basikica  became  for  the  middle  âges  and  indeed 
to  baye  laid  tbe  fonndation  for  its  form  is  tbe  part  of  tbe  S 
Early  Christian  periodf  tbe  wbole  liwing  structure  was  reserwed 
for  tbe  active  power  of  a  youtbful  and  fresb  people. 
Art  in  tbe  East. 

î*ore  rapidXy  than  in  ïieeterD  Europe  was  conpleted  tbe  devel- 
opirent  in  tbe  East.  ffhile  in  the  West  was  acceçted  with  great 
préférence  tbe  llttle  changea  old  low  roofed  tasilica,  in  the 
Byzantine  eapire  a  stronger  aoceptance  of  the  central  bailding 
afforded  oppcrtanlty  for  nen  forts.  Tito  inportant  acquisitions 
appeared  in  the  art  of  vanlting»  the  dose  on  pendentivea  and 
tbe  raised  cross  vanlt.  Eoth  are  cleatly  expressed  in  their 
entire  sbapes.  Indeed  they  bad  earlier  precorsora,  bat  they 
appear  to  hâve  first  attained  their  independent  developaent 
in  the  tinie  of  Jnstinian. 

dbe  doue  on  pendentives  brings  a  very  bold  idea  into  ezecat- 
ion,  a  coipletely  forited  dôme  erected  on  four  piers  (Pig»  11). 
Ihe   plan  of  the  doice  lies  entirely  within  the  sgnare  of  the 
piera,and  therefore  is  not  directly  snpported  at  any  single 
point,  bat  rather  anst  the  entire  load  be  transiitted  to  the 
piers  by  the  pendentives  and  cross  arches*  The  pendentives 
foro)  parts  ont  from  a  greater  spherical  sorface,  iihose  dianeter 
corresponds  to  the  diagonal  of  the  bay  of  the  vanlt. 

For  covering  a  sgoare  roon  sen  had  three  solntions:-  1,  tbe 
neir  p«ndentive  doaa^  2,   the  segmentai  dose  or  Boheitian  vanlt 
(Fig.  12);  3,  the  raised  cross  vault  (Fig.  13)« 
Method  of  construction  of  Bysantine  vanlta. 

Ey2antine  tecbnics  differ  sobstantially  froŒ  Roman ,  is  not 
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acgaalBteâ  witb  Bomao  concrète,  eaploys  atones  wltb  tbick  sor- 
tar  joints,  anâ  oses  in  tbe  vaolts  in  eztendeâ  seasare  freeba- 
nd  itasonry  «itboat  centering*  Âlready  nnder  tbe  Boians  tbe  art 
of  tbe  gast  bad  gone  its  own  iray.«  snob  bad  renained  fros  Greek 
art,  and  tbe  tecbnics  in  tbe  provinces  were  in  oncb  doser  re- 
lation to  tbat  transEitted  fros  tbe  ancient  flowering  of  art 
in  fersia,  Assyria  and  Sgypt.  Hbere  bad  len  learned  tbe  primi- 
tive and  also  primitive  invention  of  freeband  vanlting  of  bigb 
dosed  as  vell  as  of  tnnnel  vanlted  roois. 

Wb«re  tbey  bad  to  d«  witkout  eut  stono  or  beavy  rubbla,  tb« 
Sast  Roaans  also  certainly  ppef«7ped  tbe  ••nteriag,  but  as  soos 
after  Aa^astas  burned  bvioks  came  into  bonor  everyvbeve,  tbe 
doQt  was  videly  opened  to  freeband  Taulting. 

Doaes  were  almost  always  raulted  in  berisontal  rings  and  we- 
re stable  after  conpletion.  To  prejent  tbe  bricks  fron  slipping 
in  tbe  upper  courses,  tbe  beds  were  nade  more  borisontal  tbere, 
(Fig.  11  aT,  usless  tbe  upper  part  was  not  simply  made  pointed 
or  conical  (Persia,  Arabla) .  Tbe  pendentives  are  not  oorbelled, 
but  are  built  in  Taulting  courses,  wbicb  furtber  Is  equally  s 
statioal.  Tbe  generating  line  of  tbe  dôme  often  varies  from  tbe 
oircle,  since  gen  by  foresigbt  kept  tbe  pendentiwes  in  tbe  four 
angles  somewbat  baek.  Tbe  dômes  of  S.  Mark's  cburob  at  Venioe  — 
perbaps  unintentionally  -- -  sbow  tbe  oonrerse  variation* 

Tunnel  Taults  were  nsually  turned  in  transwerse  or  vertical 
ring  courses,  until  tbey  were  closed,  tbe  bricks  must  be  beld 
by  cementing  to  tbe  previous  ring  course*  To  make  tbis  easier 
and  to  prerent  tbe  yielding  of  tbe  course  at  top,  it  was  often 
inclined  in  tbe  way  sbown  in  Êigs*  12  b  and  13  i,  or  exeouted 
in  conical  rings  (Fig.  12  k).  Tbe  tranrverse  courses  fréquent- 
ly  began  at  a  beigbt  wbere  borisontal  courses  became  unsuitab- 
le,  yet  a  cbange  in  tbe  arrangement  of  courses  |b  observed  ac- 
cording  to  oircumstaaces  at  tbe  time.  Very  rational  tunnel  va- 
nlts  of  tbis  kind  were  already  srected  by  tbe  Egyptiens  under 
tbe  19  tb  dynasty  (Lepsius,  Monuments  in  Egypt*  I,  PI.  89). 

Tbe  cross  vaults  of  tbe  Byzantines  like  tbe  tunnel  vaults  r 
reeelved  endwise  transverse  courses,  tbat  alternate  in  tbe  gr- 
oins and  were  set  freeband  (Pig.  181.  Qbolsy  lirst  tbrew  ligbt 
on  tbe  Byzantine  mode  of  construction  (Art  of  Quilding  among 
tbe  Byzantines  )  and  beliewes,  tbat  men  did  sot  once  need  een- 
terlngs  under  tbe  groins  of  cross  yaults*  Sa  far  we  cannot  fol- 
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follov  tbea  for  statio  reasons  —  àtv^least  in  r«gard  to  large 
cross  Tanlts. 

Th«  groins  of  oross  vaults  nearlj  alvays  liaT«  th%   toru   of  a 
oiroular  arc,  somewliat  less  than  a  seaieircle.  Sach  course  for- 
ma a  ciroalar  arc,  whose  olddle  ^oint  lies  on  tbe  taorisontal 
axis  X  X,  wbose  ourTe  is  easily  executed  ^7  a  string  fastened 
at  p.  With  tbis  foroD  of  groin  and  courses  the  croun  nnst  take 
tbe  reourved  form  oecurring  in  Fig.  18,  wbicb  tbe  Tault  aotu* 
ally  shovs,  tbat  oen  oertainly  sougbt  also  to  avold  in  many 
examples,  for  instance  by  flatter  wall  arcbes  (elliptical  gro- 
ins likewise  produced  a  différent  croun).  Tbe  gréins  of  Bysan- 
tine  cros8<];Taults  projeot  very  strongly  beneatb,  wbile  almost 
disappearing  aboTe.  If  tbe  rise  so  far  inereases  tbat  tbe  gro- 
in beeomes  a  seaieircle,  tben  witb  tbe  saae  mode  of  construct- 
ion it  passes  for  itself  from  tbe  cross  Tault  into  tbe  #^nden- 
tiite  dôme. 

Tbe  pendeatiye  dôme  exbibits  ring  courses  (Pig.  12  a),  trans- 
verse  courses  like  tbe  cross  Tault  (Fig.  12  b),  oblique  cours- 
es (Fig.  12  c),  and  also  finally  an  alternation  of  tbe  two  for- 
ms  (Figs  12  d  and  12  c) •  Sucb  a  obange  is  also  freqnently  car- 
ried  oyer  into  tbe  spandrel  of  tbe  dôme* 

ïbe  technics  were  transŒitted  te  the  Byzantines  from  earlier 
peoplea,  during  the  Roican  period  they  were  evernore  adoçted  ty 
theni,  tut  under  their  rule  tbe  architecture  became  less  deter- 
ninative.  Cnly  wben  Eyzantina  acqoired  its  importance  as  an 
indefendent  centre  of  a  great  Christian  eirpire,  particnlarly 
after  the  6  th  century.  then  did  the  mode  of  building  pass  in- 
to a  Eore  decided  expression,  îhe  conditions  of  construction 
claiŒed  a  certain  leadership  nore  surely  felt  than  tefore.  E 
Eut  that  helped  to  ssooth  the  way  for  the  endeavors  of  tbe 
following  iiiddle  âges  aiiring  at  tbe  same  point, 

While  the  West  fixed  the  ground  type  of  the  churcb,  tbe  East 
loosened  the  compulsion  of  the  architectural  forir  in  favor  of 
a  greater  donination  ty  the  construction. 

At  the  point  of  contact  between  East  and  West  did  not  fail 
trisk  trade  relations,  the  Byzantine  rule  in  Eavenna  and  Ven- 
ice,  the  call  of  Greek  architecte  and  norkmen  to  the  courts 
of  the  West,  and  finally  later  the  impressions  brought  hone 
by  the  crusaders  and  pilgriiia,  iraintained  a  sufficient  intel- 
lectuel excbange. 
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The  traditions  of  Rome  entered  the  new  blooœing  art  like  a 
coDtiBQOQS  cbain,  its  fall  freed  Eyzastiiiii,  aod  wbere  one  of 
tbe  old  corda  cane  to  an  eod,  tbere  tbe  saster  kDOtted  one  of 
his  om  strong  spiDning,  nntil  it-last  an  entirely  new  fatric 
appeared  beneatb  a  new  band  skilled  in  art.  Ey  tbis  pictore 
can  te  represented  tbe  wortb  of  Eoaanesgae  art,  wbose  first 
protlems  reacb  tbe  clinai  |n  vaulting  after  Eyzantine  précéde- 
nts in  a  new  sonnsental  conception,  tbe  Bosan  basilica  forner- 
ly  co^ered  ty  tiniters. 

Introdnction  of  tbe  vanlt  in  tbe  Boaanesgae  Easilica. 
Introduction  of  th*  vftult  in  tbe  Bomanesquo  basilioa. 

To  tbe  Boianesgne  tasîlica  fell  tbe  protless  as  stated,  to 
give  tbe  basilica  a  nassive  covering.  Eesides  tbe  distingnisb- 
ed  ttononiental  appearance  of  the  Eyzantine  worka,  the  ever  rec- 
urring  destruction  by  fire  snpplied  a  Œotive  sofficient  to  re- 
Qoire  vanlting.  In  ail  parts  of  tbe  structure,  wbere  they  cou- 
Id  be  easily  executed,  it  guickly  became  tbe  rule;  thus  it  al- 
ways  appears  over  tbe  apse,  that  was  covered  by  a  balf  dose, 
and  likewise  is  always  found  in  tbe  crypt,  that  nostly  retain- 
ed  cross  vaults  witb  tbe  old  Bosan  treatiient. 

It  was  also  easy  to  cover  tbe  side  aisles,  and  tberefore  they 
appeared  alread  witb  taults  for  a  long  tiire,  while  tbe  princi- 
pal rooQ]  of  the  structure,  tbe  iciddle  aisle  was  still  to  be  s 
satisfied  witb  a  wooden  ceiling.  Âs  tbe  fornis  of  tbe  vaults  of 
tbe  side  aisles  occur  tbe  longitudinal  tunnel  witb  and  without 
coEpartments,  tbe  transverse  tunnel  and  tbe  cross  vaults. 

So  far  had  tbe  vaulting  been  easily  coœpleted,  but  tbere  re- 
Eained  two  places  in  tbe  plan  of  tbe  churcb,  wbase  aastery  was 
to  fon  tbe  Œost  iŒportant  problen;  of  icediaeval  art.  Thèse  were:- 

1.  Tbe  vanlting  of  tbe  middle  aisle. 

2.  Tbe  vaulting  of  tbe  choir  aisle. 
Tbe  latter  enricbœent  of  the  choir  appeared  after  the  11  th 

century. 

The  attainient  of  botb  of  thèse  aiss  fornied  tbe  clinai  of  ail 
architectural  endeavors  froŒ  the  end  of  tbe  11  tb  to  tbe  begin- 
ning  of  tbe  13  tb  centuries.  At  tbis  tiie  tbe  ancient  art  cen- 
tres of  Rone  and  Eyzantiutt  had  àlŒost  entirely  receded,  the 
centre  of  gravity  had  passed  to  tbe  Northwest  into  tbe  youth- 
fully  fresh  peoples  in  Œodern  Geraany,  France  and  England.  Tb- 
ere aroae  a  world  coupetition  for  obtaining  the  perfect,  froir 
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whicb  Gotbic  architecture  finally  caae  forth  as  a  ffagnlficent 
resolt  and  a  rapid  blossoiing  of  a  conscioos  victory. 
Difforeat  attempts  ia  Taultiag  the  aiddl«  aitle. 

a.  Tbe    loBgitadiiaal    tuaael   vaalt. 

AS  tbe  first  fraits  oî   Taolting  tbe  niddle  aisle  appeared  t 

tbe  tannel  vaolt  neafly  everywhere,  and  it  is  foond  fron  Spain 

and  Italy  to  ScaodlDavla  (Cburcb  at  Blngaaker).»  aod  it  bécane 

Eost  conmoQly  domioaDt  in  Sootbeast  Frince  —  aaide  f roi»  fron 

tbe  tbree  cbapels  in  Irelaod,  Ita  intrcdoetion  was  nataral, 

since  it  was  kDOvo  fron  tbe  Bonan  norias  and  was  tàt  nost  nata- 

rally  added  to  tbe  rectangnlar  interior,  tut  it  carried  in  its- 

elf  its  nnconqaeratle  defect.  Tbe  inpossitility  of  ligbting  it 

satisfactorily  in  a  plan  witb  tbree  aisles,  its  cavern-like  a 

appearance  and  tbe  difficulty  of  stiffening  it  did  not  allow 

it  to  succeed  in  a  developnent  fulfilling  tbe  pnrpose  in  spite 

of  ail  ezperinents* 

Tbe  tbrust  was  7ery  skilfolly  received  by  high  balf  tunnel 

vanlts  constructed  over  tbe  side  aislea,  tnt  the  difficulty  in 
ligbting  was  increased  tberety. 

b,  The  done  on  peadentives. 

On  tbe  otber  band  nen  preferred  a  gocd  side  introduction  of 
the  light  ty  larrying  tbe  niddle  aisle  high  np  —  as  in  Eurg- 
undy,  and  tben  tbe  tbrust  again  nade  itself  strongly  narked. 
Even  if  they  opposed  this  by  the  introduction  of  the  pointed 
forn  of  the  tunnel  and  successfully  by  buttresses,  there  yet 
renained  the  oppressive  effect  of  the  tunnel  in  tbe  interior, 
They  finally  sought  to  lessen  this  ty  inserting  dividing  and 
atrengthening  cross  arches,  —  but  tbe  tunnel  vault  never 
led  to  real  satisfaction. 

Therefore  nen  pursued  otber  difficult  solutions.  Ânong  tben 
especially  açpeared  tbe  placing  of  fnlly  developed  pendentive 
dones  beside  each  otber  as  enployed  in  Southwest  France.  Tbe 
transfer  of  tbe  done  there  is  also  explained  by  tbe  aninated 
trade  relations  of  those  provinces,  especially  the  cities  of 
Linoges  and  Ferigueuz,  witb  Venice,  byzantine  at  that  tine. 
Becently  the  influence  of  Venice  is  donbted  on  nany  sides. 
(Eehio  &  Von  Eezold,  Cburcb  Architecture  of  tbe  «est,  p.  339)» 
Tbe  Church  of  S.  Front  at  Ferigueui  witb  its  five  nighty  don- 
es arranged  in  cross  forn  and  supported  by  heavy  pointed  cross 
arches  assunes  a  place  of  bonor  anong  thèse  buildings.  (Tbe 
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dones  of  S.  Front  are  aarked  by  plaio  coostroctioD  in  cot  ato- 
ne and  by  bori2ontal  conrses  in  the  pendentivea)*  Tbe  priociple 
of  actnal  arrangesent  beaide  eacb  otber  appeara  even  nore  clr- 
aily  in  tbe  Abbey  Cborcta  of  Fontevraolt^  as  well  àa   in  sany 
otber  nostly  singleÂaiaeld  plans  at  Ângonlese,  Cognac,  |;isoges,etc 

Tbe  transfer  of  tbe  dovea  slnays  indicating  a  central  point» 
to  cbnrcbes  progressive  répétition  nas  nnnatnral  and  forced  in 
spite  of  otber  beanties,  and  tberefore  contribnted  as  little 
as  tbe  tunnel  vaalt* 

o.  B«otangnlar  pendentife  doue. 

Far  more  alive  sbowed  itself  tbe  rectangnlar  pendentive  doote. 
(Fig»  14),  It  was  erected  in  lany  places,  in  France  preferably 
in  Anjoa,  Vaine  and  Tonraine,  in  Gersany  at  Paderborn  and  Enecb- 
steden  as  in  otber  places*  It  is  Eostly  fonnd  over  tbe  inters- 
ection bnt  also  fregaently  over  rows  of  vanlted  bays*  fbese  d 
doses  join  at  tbe  fonr  enclosing  sides  so  sisply  and  organical- 
ly.,  tbat  tbis  nnst  be  regarded  as  a  préférable  solotion,  part- 
icalarly  if  one  considers  tbat  it  adapta  itself  to  a  rectangn- 
lar bay  jQst  as  conveniently  as  to  a  square  one.  Since  furtber 
on  accoant  of  tbe  spberical  fora  is  tbe  construction  possible 
nitboQt  a  centering,  and  one  sbould  not  wonder  tbat  it  was  long 
retained  in  soire  places,  «ben  tbe  cross  vault  had  already  tec- 
offie  generally  dominant,  It  even  freqoently  adopted  tbe  ribs  of 
tbe  cross  vault  without  atandoning  tbe  spberical  surface,  and 
tbe  ribs  then  irerely  forn;  an  ornaient  as  Œcst  a  stiffening,  b 
but  are  not  tbe  actually  supporting  parts. 

d.  Arrangement  of  transverse  tunnel  vaults. 

Eefore  passing  te  tbe  last  and  final  solution,  tbere  is  still 
to  be  nentioned  a  not  extended  experinent  expressed  in  tbe  Cbu- 
rcb  of vS^^Saturnin  at  îoulouse,  It  is  a  resuit  of  transverse 
tunnel  vaults,  as  irore  coiDnonly  found  over  side  aisles.  Its 
transfer  to  tbe  niddle  aisle  sbois  a  désire  to  obtain  niore  li- 
ght,  litbout  considering  tbe  effect  of  tbe  interior  nas  so  dis- 
turbing,  tbat  no  désire  appeared  for  more  gênerai  répétition. 

Cross  yattlts  over  aiddXe  aisle. 

Tbe  sole  solution  reiaining  was  tbe  cross  vault.  It  appears 
surprisini  nearly  everywherè,  tbat  tbis  étberwisc  so  freouent- 
ly  employed  foris  was  so  long  avoided  for  tbe  niddle  aisle;  st- 
ill tbis  bad  its  weigbty  reason.  Âside  froo  tbe  nature  of  nat- 
erials  and  of  tbe  tecbnics,  a  cross  vault  erected  after  Bonan 
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art  1d  thiB   beigbt  and  space  regoired  an  abottiag  aasa»  wbicli 
tbe  Diddle  nalls  of  the   baailica  caold  oot  giva*  asd  at  tbe 
sanse  tlise  witb  tbeir  ooiforE  tbicknesa»  tbey  were  adapted  to 
receive  a  load  conceotrated  at  certain  points*  If  sen  «onld 
create  tbe  abattent  by  a  continnoas  increase  in  tbi  tbickaess 
of  tbe  wall  or  by  a  çier,  tben  naa  lost  again  tbe  long  desired 
spacions  coibination  of  tbe  tbree  aislea.  Hbere  oigbt  alao  be 
nade  loany  dangerons  ezperisenta,  antil  tbey  sncceeded  step  by 
step  in  redncing  tbe  tbmst  of  tbe  vanlt  and  niaking  tbe  abntis- 
ent  nore  résistant  litbont  piliag  up  sasses.  fbe  aiB  was  coap* 
letely  attained  only  wben  tbe  Cotbic  vanlt  and  bnttress  systes 
were  fnlly  proposed* 

Eesides  tbese  bindrances  in  tbe  constrnction,  tbere  were  dif- 
ficnlties  opposed  to  tbe  introduction  of  tbe  cross  vanlt  in  tbe 
arrangeaent  of  tbe  plan*  Tbe  isiddle  ailse  is  wider  tban  tbe  s 
side  aislea»  and  tberêfore  as  in  ?ig«  13  I  always  appear  rectn- 
gnlar  bays  in  a  continncns  sabdlvision  into  baya,  eitber  in  t 
tbe  liddle  or  at  tbe  sides*  Eot  tbe  Bonian  cross  vanlt  was  ans- 
nited  to  cover  a  rectangnlar  bay,  and  also  tbe  transformation 
of  tbe  cross  vanlt  in  tbe  RoŒanesgne  period  prodnced  difficnl- 
ties,  if  tbe  lengtbs  of  tbe  sides  were  quite  différent.  Hence 
nen  songbt  to  arrange  square  bays  as  irncb  as  possible  for  tbe 
tbree  aisles,  and  case  to  tbe  arrangesent  II,  wbere  eacb  two 
bays  in  tbe  side  aisles  correspond  to  a  larger  one  in  tbe  âid- 
die  aisle*  Ibis  groond  plan  was  tbe  typical  one  for  tbe  vault* 
ed  Bomanesqne  basilica  in  Gersany*  Hbere  alternated  beavily 
loaded  sain  piers  witb  tbose  less  loaded  and  interiediate*  Uen 
songbt  to  connect  tbe  latter  witb  tbe  principal  vanlt  by  tbe 
ose  of  tbe  bexapartite  vanlt,  particularly  in  Nortbern  France, 
about  tbe  Kiddle  of  tbe  12  tb  centnry.  îbereby  originatcd  tbe 
arrangeffent  III,  tnt  wbicb  was  dropped  again  at  tbe  beginning 
of  tbe  13  th  centnry.  In  GeriEany  tbe  bexapartite  vanlt  was  es- 
pecially  erected  on  tbe  Rbine,  tben  at  Eremen,  l^aulbronn,  Lii- 
bnrg-o-L,  bat  tas  little  employed  in  gênerai,  and  as  soon  as 
tbe  development  of  tbe  cross  vanlt  permitted  tbe  covering  of 
rectangnlar  baya,  sen  generally  to  tbe  icost  natnral  solation 
I,  wbicb  soon  bécane  tbe  gênerai  raie  for  tbe  Gotbic  groond 
plans  of  cbnrcbes* 

Iransforsation  of  tbe  cross  vanlt  for  tbe  rectagnlar  plan. 

EzperiDents  witb  tbe  n^w  favored  subdivision  into  bays  for 
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tbe  middle  aisle  nstially  oever  stopped*  Ijoreover  since  in  cov~ 
eriog  tbe  side  aislea  and  do  lésa  in  tbe  arrangeiceot  of  nooaa- 
tic  aod  secnlar  toildinga  aeo  case  agaia  to  tlie  rectangolar 
{lias  of  a  rooK,  a  transfornatlon  of  tbe  Bosaa  cross  vanlt  only 
calcolated  for  sQoare  bays  could  oot  at  ODce  ezbibit  dorablli- 
ty*  Uen  adbered  iodeed  so  long  as  possible  to  Boisaa  traditions, 
bot  were  cospèiled  by  necessity  to  abandon  tbeiD  oore  and  sore. 

Âll  essential  solutions  nigbt  be  soccessively  placed  beside 
eacb  otber,  tban  in  gênerai  tbe  old  oetbod  of  construction  af- 
forded  for  tbe  vaalt  of  a  siddle  aisle  iritb  transverse  rectan- 
gnlar  divisions.  Since  in  tbe  Bosanesqne  period  tbe  cross  vanlt 
was  erected  on  a  complète  centering,  it  is  nsefol  for  a  clearer 
nnderstanfin^  to  consider  not  tbe  vanlt  itself ,  bnt  tbe  foric 
of  its  centering. 

If  not  strictly  proved,  it  is  still  probable  tbat  for  a  sér- 
ies of  cross  vanlts  tbe  Boians  first  constrncted  a  continuons 
centering  of  planks  ander  tbe  longitudinal  tunnel  vault  (Fig. 
16).»  and  tben  first  placed  tbe  centerings  of  tbe  separate  cross 
tunnel  vaults  npon  tbes,  exactly  as  one  proceeds  today  in  vaul- 
ting  snall  compartsents  in  cellar  vanlts* 

dbese  tecbnics  «ère  still  euployed  in  tbe  first  Eonanesque 
period  as  proved  by  Scbâfer  (Gentralblatt  der  Eauverialtigen» 
1885)  very  fnlly  fcy  tbe  observation,  tbat  on  sncb  rows  of  vanl- 
ts is  lacking  at  one  side  a  transverse  tnnnel  vailt,  and  tbat 
usually  tbe  ridges  of  tno  opposite  tunnel  vaolts  do  not  exactly 
nseet. 

Longitudinal  tunnel  ^attlts  with  side  compartaents. 

It  is  non  assuffed,  tbat  tbe  siddle  aisle  of  a  basilica  witb 
rectangnlar  division  of  tbe  plan  is  to  be  vaulted.  ïbe  inner 
longitudinal  walls  are  already  carried  np  bigb  and  attacbed  to 
to  tben:  are  tbe  seniicircular  side  arcbes.  Tbere  is  now  to  be 
establisbed  tbe  centering  for  tbe  nain  tunnel  vault»  wbicb  bas 
tbe  foric  cf  one  balf  of  a  senlcircnlar  cylinder.  On  tbe  contin- 
uons lagging  planks  of  tbis  balf  tunnel  will  be  tas^ed  those 
of  tbe  cross  tunnels,  wbicb  are  laid  borizontally  froŒ  tbe  side 
arcbes.  (See  plan  and  cross  section  I  in  Pig.  1?).  îbese  can 
ton  only  Ion  side  comparticcnts  bnt  not  cross  vanlts. 

It  was  only  too  naturel  for  nen  to  attcipt  to  carry  tbe  side 
compartvents  bigber  by  increasiag  tbe  lengtbs  of  tbe  planks. 
Tbe  bigbest  point  *,of  tbe  section  was  tben  bigber,  but  it  ccnld 
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never  te   at  tbe  niddle  of  tbe  vaol|^  at  tbe  bigbest  point  bel- 
iDg  at  ttoe  contact  d  of  tbe  tangent  g  b«  (See  plan  of  section 
II  in  Pig.  17)*  A  croas  vanlt  tben  did  not  originate  in  tbis 
lanner. 

Âccordingly  witb  ronnd-arcbed  tnnnél  and  semicircnlar  aide 
arcbes  af  ter  tbe  Boisan  node  .iigbt  te  prodoced  a  vanlt  vitb 
side  conpartBenta*  tôt  never  a  crcsa  vanlt.  Altérations  «onld 
te  isade,  tbat  nigbt  eztend  to  tbe  nain  tnnnel  vanlt  or  tbe 
transverse  cospartoents. 

Tbo  seaieiroalftr  loagitndinal  Tanlt  is  to  be  otaaagedl  into  a 
louer  «lliptical  Tanlt,  as  it  more  freqaeotljr  ooourred  on  tbe 
side  aisles  to  eqaallsse  tbe  heigtats  of  tbe  orowns*  Pig.  18,  b 
bat  tbis  oonld  aot  aotnally  cône  in  considération  for  tbe  nid- 
die  aisle;  tbe  tbrust  wotild  tbereby  be  niaeb  increased)  wben 
opposing  it  vas  just  bere  a  nain  question.  9ar  nore  «ortby  of 
oonsideration  is  tbe  form  of  tbe  pointed  tunnel  vault,  vbiob 
at  tbe  end  of  tbe  11  th  oentury  and  in  tbe  12  tb  oentury  appe- 
ared  in  many  places  on  aocount  of  its  favorable  structural 
qualities.  Combined  with  larger  side  oompartoten  ts  tbis  allow- 
ed^a  section  like  a  cross  vault  over  a  rectangle  (?ig.  19). 
It  is  possible  tbat  tbe  pointed  tunnel  vault  «as  a  link  deser- 
Ting  oonsideration  in  tbe  course  of  tbe  deTelopnent  of  tbe  Go- 
tbic  vault,  but  before  it  could  afford  opportunity  in  inport- 
and  rebuildings,  tbere  «er«  continued  ezperinents  in  otber  pl- 
aces and  espeeially  in  ôernany  witb  semicircular  forma,  to  wb- 
icb  we  tberefore  return. 

It  tbe  principal  tnnnel  vanlt  reaains  ronnd,  tben  snst  tbe 
transverse  compartnents  te  cbanged,  eitber  ty  introdncing  a 
nen  form  of  side  arcb  or  ty  tbe  entire  cbange  in  tbe  cnrvatnre 
of  tbe  foriserly  cylindrical  surfaces  of  tbe  coispartsents. 

Ele? ation  of  tbe  side  arcbes  to  tbe  heigbt  of  tbe  niddle 
of  tbe  Tault. 

Tbe  senicircnlar  side  arcb  nas  Œost  siniply  cbanged  ty  stilt- 
ing  it  iatil  its  crawn  bad  tbe  sane  beigbt  witb  tbe  tnnnel 
vanlt  (Pig»  20  I).  If  tbe  lagging  planks  were  laid  perpendicn- 
lar  to  it  against  tbe  surface  of  tbe  tnnnel  vanlt,  tbey  forved 
a  balf  cylinder,  tbat  intersected  tbe  great  balf  cylinder  in 
cross  foriE.  If  an  arcb  fori  so  ottained  nnst  te  teroed  ninst  te 
terned  a  cross  vanlt,  still  it  did  not  correspond  to  tbe  idea 
forned  of  it  ty  men,  for  tbe  groin  lines  (see  plan)  did  not 
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lie  over  tbe  âiagooals,  tôt  ratber  forned  recar^ed  lines  io  t 
tlie  plan  (see  clan).»  tliat  lere  little  attractive  to  tbe  eye« 
and  particalarly  acst  appear  aodestratle  in  a  painting. 

Uen   conld  not  te  contented  witb  tbis  vaalt,  bnt  aast  strive 
for  regular  groin  lines.  To  ottain  tben»  tbey  conld  not  take 
tbeni  as  an  accidentai  resnlt  cf  tbe  intersection  of  tbe  snrf- 
aces,  tnt  isast  start  froœ  tbem,  first  fizing  tbes  and  tberety 
detersining  tbe  foriE  of  tbe  cospartsents.  Ent  tbis  séant  an 
important  cbange  in  tbe  tecbnics  of  vanlting*  for  in  place  of 
tbe  snrface  tecane  tbe  provioence  of  tbe  line.  If  sien  loald 
first  fiz  tbe  groin  lines,  it  nas  tben  only  a  oaestion  of  tiie 
ivben  tbey  passed  to  place  under  tben;  diagonal  centres*  and  at- 
andoned  tbe  aocient  irode  of  lagging.  Ent  tbey  conld  not  go  Qn~ 
ite  so  far,  and  at  tbe  teginning  were  perbaps  satisfied  to  sk- 
etcb  tbe  diagonal  groin  atove  on  tbe  plank  lagging  of  tbe  prin- 
cipil  tnnnel  vaalt*( Perbaps  ty  plnistind  down  froiE  tbe  line  str- 
etcbed  diagonally).  We  assase  tbis  for  tbe  tine, 

ffbere  lagging  planks  are  laid  fron  tbe  groin  line  draxn  in 
tbis  Œanner  to  tbe  Mail  surface,  tbere  resnlt  bere  side  arcbes 
litb  tbe  fori  of  a  vertical  balf  ellipse  (Fig*  20  II).  Tbe  nse 
of  sncb  elliptical  arcb  cnrves  is  to  te  considered  so  far,  as 
tbey  aireadyvforned  tbe  transition  fron  tbe  senicircular  fom, 
and  tberety  cleared  tbe  way  for  tbe  introduction  of  otber  fornis 
of  arches,  particularly  of  tbe  pointed  arcb. 

ïlllptioftl  form  of  arches  that  are  seldom  built  mathemat- 
ioally  correct  are  ?ery  frequently  found  in  Bomanesque  works 
with  sose  attention,  bat  are  œostly  changea  into  horizontal 
ellipses  and  also  freqaently  are  Tertioal;  in  the  slde  aisle 
of  S.  Uary  at  Bortnund  both  appear  at  the  saae  time,  and  in 
a  side  aisle  of  the  districh  Churoh  at  Paderborn  the  longitu- 
dinal tunnel  vault  shows  a  stilted  ellipse  as  cross  section. 
(The  groin  angles  in  the  latter  are  quite  irregularly  carved). 
If  instead  of  the  inconvénient  elliptical  side  arcb  and  st- 
ilted semicircle  is  retained  (  wbicb  nas  perbaps  already  arr- 
anged  on  tbe  previoasly  erected  iialls),  tben  conld  also  tbe 
lagging  planks  te  laid  froŒ  tbis  to  tbe  sketcbed  diagonal 
groins  (Fig.  20  III).  îhen  tbe  planks  are  no  longer  perpendi- 
cnlar  to  tbe  side  arcb,  and  tbe  snrface  of  the  cospartoent  no 
longer  renains  a  regnlar  cylinder.  Men  bad  thos  freed  tbeisel- 
ves  froiD  the  cylindrical  surface,  tut  itben  tbis  once  occurred. 
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Qotbing  more  stood  in  tbe  way  of  giving  tbe  side  arcb  aoy  otb- 
er  fom  desired,  for  esaoçle  that  of  the  poiuted  arch,  far  pr- 
éférable for  other  reasons  (Pig-  20,  IV). 

It  is  évident  tbat  ty  iseans  ol  bigb  aide  aiebes  coold  be  pro- 
daced  a  rectangalar  cross  yaalt  nitb  regalar  diagonal  intersec- 
tion. Qen  tvere  led  ||  tbis  to  abandon  tbe  eenicircalar  arcb  or 
to  forsake  tbe  cylindrical  surface  of  tbe  compartment. 

Reotsngalar  oross  vault  with  low  side  arobes.  SleTatod  t 
transTorse  compartments •  Swelled  oompartmants. 

tifen  nast  give  np  entirely  tbe  old  foroi  of  compartments,  if 
tbey  desired  not  to  ose  bigb  side  arcbes,  but  in  tbe  original 
and  aluays  preferred  case  in  tbe  Boaanesbae  pericd,  particol- 
arly  in  Cerizany,  to  tnrn  to  simple  seisicircles  for  side  arcbes, 
littel  or  not  at  ail  stilted.  Âssoming  tbat  tbe  side  arcbes  of 
a  yaalt  to  be  constrncted  were  already  bailt,  and  tbe  tunnel 
vaolt  inserted  as  a  balf  cylinder,  and  fnrtber  tbe  groin  lines 
tiere  drawn  on  tbe  plank  centering»  since  tbey  desired  to  bave 
an  exactly  regular  intersection  of  tbe  compartirentr  (Sig.  21). 
Then  was  to  be  laid  tbe  lagglngfcr  tbe  side  coŒparticents.  Tbat 
tbe  end  could  not  be  attained  in  tbe  asual  way  is  already  shctn 
in  Figs,  17»  1.  II»  Tb€  planks  atut  against  tbe  longitudinal 
tunnel  vault  ?fithoat  reacbing  tbe  crown.  Yet  if  a  connection 
of  tbe  side  arcb  witb  tbe  diagonal  groins  ia  forced  by  tbe  lag- 
ging,  tban  a  part  of  tbese  uost  penetrate  through  tbe  surface 
of  tbe  tunnel  vault.  as  sbown  by  tbe  batcbed  area  cn^tbe  plan 
in  Pig.  21.  Tbe  lagging  of  tbe  principal  tunnel  vault  tbns  can 
no  longer  extend  tbrough,  and  wbat  is  Œore  iŒportant,  tbe  lag- 
ging of  tbe  transverse  coŒpartœents  foriBS  a  surface,  wbicb  ap- 
pears  to  bang  donn  like  a  trcagb;  but  tbis  fors  is  ugly  and  is 
structurally  douttful.  (See  tbe  différent  viens  in  Fig.  21. 
The  trougb  must  be  filled,  wbetber  by  a  layer  of  eartb  or  an 
added  centering  or  ty  totb  togetber.  (A  différent  direction 
of  tbe  lagging  planks  already  aids  in  filling  tbe  trougb). 
Ibis  addition  can  be  carried  bigb  like  a  siielling,  tbat  was 
even  necessary  to  a  certain  extent,  if  tbe  groin  is  to  be  ever- 
ywbere  recognized  as  projecting  teneatb.  In  tbis  nanner  is  for- 
med  8  aoirical  swelled  surface  of  tbe  conipartiiient.  If  tbis 
swelling  bad  been  once  eŒployed  for  botb  rising  transverse  cou- 
partnents  a  b  o  and  c  d  o,  it  was  naturel  tbat  on  account  of 
similarity  it  sbould  be  carried  to  tbe  two  ctbers,  aco  and  tdo. 
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Independenoe  of  tba  diafosal  groin.  Tr&asition  from  the 
ellipse  to  the  somioirole. 

It  was  tiret  aesoEed  for  the  last  vaalt,  t&at  in  the  longita- 
dlnal  âlrectioQ  of  tlie  middle  aisle  nere  still  Inserted  troe 
cyliodrlcal  conipartBieDts;  but  this  bas  non  tecome  withoat  por^ 
pose.  For  tbese  vaalts  nere  already  eetatlisbed  sopporting  cen- 
teriog  arcbes  beneatb  tbe  groins,  asd  tbe  lagging  rested  on  t 
tbe  latter  afcove  tbe  always  existing  cross  arcbes,  tbos  tbey 
eztended  tbrougb.  Eut  also  tbe  désire  te  give  tbeE  tbe  fom 
oi   a  coDtinaoQS  cylinder  also  ceased,  and  tbey  conld  as  well 
take  a  freer  fora,  Jost  as  tbe  rising  cross  tonnel  Tatitis  bad. 
In  otber  words  cross  and  groin  arabes  coald  be  jnst  as  indepen- 
dent  of  eacb  otber  in  tbe  longitudinal  direction,  as  tbe  side 
and  groin  arcbes  altsady  were  in  tbe  transverse  direction.  I.e., 
tbe  groin  arcbes  conld  non  be  sbaped  jnst  as  desired.  dbis  nas 
again  an  important  advance.  Tbe  flat  elliptical  sbape  of  tbe 
groin  arcb  nas  a  defect  in  Boaan  cross  vanlts,  wbicb  tbe  Byzan- 
tines bad  already  invented,  bot  nbich  must  appear  as  a  diffic- 
olty  in  tbe  œiddle  aisle  of  tbe  Bomanesgae  basilica.  Iberefore 
nen  nould  so  readily  adopt  no  variation  fron)  tbe  ancient  vanlts, 
as  jQst  tbis  freeing  fros  tbe  strongly  tbrosting  and  also  stat- 
ically  objectionable  forni  of  tbe  ellipse,  tbat  was  nsually  re- 
placed  by  tbe  semicircle. 

For  an  elongatad  rectangular  bay  the  transition  to  the  semi» 
circle  made  no  very  great  progress,  sinoe  the  ellipse  was  hère 
Tery  near  the  senicircle.  It  mast  hare  had  also  a  very  great 
influenoe»  that  apparently  men  Tery  poorly  understood  the  lay- 
ing  ont  of  elliptioal  centering  arches,  and  already  for  this 
reason  favored  différent  fornos.  frequently  instead  of  the  ell- 
ipse itself  was  reoouvse  had  to  the  stilted  senicirole,  which 
the  Byzantines  employed  entirely  for  their  stilted  orose  Taults. 
The  Romanesque  oross  vault  with  stilting  and  swelling. 

Tbereby  was  created  tbe  swelled  cross  vanlt,  stilted  in  botb 
directions  (Fig.  22),  that  is  to  be  regarded  as  tbe  final  res- 
olt  of  tbe  Roœanesqoe  treatment  of  vaalting.  It  bas  tbe  saise 
advantages  as  for  tbe  square  bay  as  for  tbe  rectangolar,  and 
tberefore  is  enployed  for  botb.  Iwo  factors  constantly  sorked 
togetber  in  its  development,  tbe  first  being  tbe  difficnlty 
in  covering  tbe  rectangle,  and  tbe  second  was  tbe  need  for  les- 
sening  tbe  tbrnst,  the  last  being  an  important  end  for  which 
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tbe  first  aided  in   findiog  tbe  way.  Bon  far  tbe  précèdent  of 
tbe  far  earlier  bot  sobstaotially  différent  stilted  vaults 
of  tbe  EyzaDtlDes  may  bave  aided  nay  renain  an  open  Qoestioc* 

The  origin  of  tbe  stilted  and  ewelled  rault  le  freqnently 
devlTed  direotly  from  tbe  square  bay  «itbont  referenoe  to  tbe 
rectangle,  and  therefore  tbe  rédaction  of  tbe  tbrvst  is  regar- 
ded  as  tbe  sole  iapalse  for  tbe  transition  fron  tbe  elliptioal 
to  tfae  round  arobed  ifroins.  Tbe  «ay  is  direct  but  too  uarecon- 
oiled«  it  oontains  a  eap,  tbat  «as  first  bridged  «ben   aen  took 
into  considération  tbe  neoessary  procédure  by  Taulting  a  reot- 
agle«  as  suob  was  attenpted  in  tbe  preoeding. tiae.  Qut  it  abo- 
uld  not  be  denled,  tbat  besidos  tbe  oontemporary  suooession  ■ 
must  be  assuaed  a  constant  alternation  of  adfances,  #|%1  each 
tbat  are  taken  into  considération.  Until  for  tbe  bistory  of  c 
construction  and  of  art  equally  important  questions  on  tbe  me- 
diaeval  development  of  Taults  are  fully  cleared,  must  it  still 
require  very  tborougb  studios.  Unf ortunately  former  dravings 
of  buildings  sbow  by  comparison  witb  tbe  reality  rery  little 
confidence  concerning  tbe  yaults.  To  correotly  investigate 
the  latter  are  required  accurate  détail  draiiings,  for  wbich 
tbe  oooperatioQ  of  many  prof essionals  would  be  désirable.  Not- 
er  sbould  tbe  particularly  favorable  restorations  be  allowed 
to  pass  in  important  vorks  witbout  accurately  measuring  tbe 
forms  of  tbe  vaulting  arobes,  tbeir  diameters  and  centres,  as 
well  as  tbe  forms  of  tbe  compartments  and  ail  structural  déta- 
ils from  tbe  buttresses,  so  far  as  tbey  may  be  of  Talue  to 
publisb. 

Form  of  compartmentr  of  stilted  Taults.  Groin  or  obannel 
in  tbe  groin  lines. 

To  tbe  Stilted  and  swelled  vault  represented  in  Pig.  22,  tbat 
ÎB  Quite  typical  of  the  later  Boœanesqoe  wcrks  in  Cericany,  is 
always  to  be  conceived  that  cross  arcbes  arc  added.  Its  groin 
arcbes  as  nell  as  tbe-four  enclosing  arches  are  seŒicircles. 
and  they  conseqaently  are  covered  by  an  ordinary  spherical  snr- 
face.  Ëetween  tbese  sis  arcbes  eztend  tbe  foor  coicpartiEenta, 
for  whoae  fora  are  three  possibilities. 

!•  îhe  conpartnents  are  so  stongly  sielled  ,  that  they  lie 
ootside  tbe  spherical  surface,  and  there  results  a  true  cross 
vaalt  witb  groin  angles  projecting  beneatb»  |b  tbe  sectionof 
tbe  diagonal  viei  represented  in  Fig.  23  a  is  given  the  curve 
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of  the  compartment  I  glven  the  larger  scale  in  Fig.  23  c;  at 
tbe  point  n  appeass  tbe  sfaarp  angle  of  tbe  groin. 

2.  Ibe  coffparticente  lie  esactly  in  tbe  spberical  snrface, 
tben  resolts  no  cross  vanlt  bat  a  pendentive  dose.  Eut  tbe  dia~ 
gonal  arcb  does  not  project  froo  tbe  snrface,  as  sboiin  in  tbe 
section  II  in  Fig.  25. 

3*  Tbe  coTEpartnents  lie  inside  tbe  spberical  surface.  In  tbis 
case  and  strictly  taken  are  foond  no  cross  vaalts,  bat  a  kind 
of  cloister  vanlt,  and  tbe  diagonal  angles  appear  iiben  seen  f 
froŒ  beneatb,  not  as  projecting  groin  angles,  ^at  as  reentrant 
angles.  See  section  III. 

Vaults  of  the  laBt  kiod  are  indeed  not  rare  in  tbe  période 
of  the  Romanesque  and  transition  styles,  and  partieular;  often 
are  found  those  la  «hioh  the  diagonal  arches  appear  ar  groins 
in  the  lower  part  and  is  hollowa  in  the  upper  part,  for  ezacp- 
le  in  the  great  churoh  of  S.  Maria  at  iippstadt,  and  in  the 
interesting  strongly  stilted  vaults  of  the  district  ebvreh  at 
Faderborn.  Mg.  S6.  In  beth  examples  ezist  no  projectiag  ribs. 
the  last  are  very  suitable  to  make  hollow  intersections  of  the 
surfaces  of  compartments  unseen  by  the  eye,  wherefore  even  the 
occurrence  of  hollows  in  Sothic  Taults  is  not  usually  considered. 

It  it  is  desired  tlti  seiricircular  groin  and  side  arcbes  to 
ottain  a  cross  vault  witb  projecting  angles  of  the  groins,  tben 
is  one  driven  to  a  strong  swelling.  Tbe  latter  bad  tbns  in  snob 
vaults  tbe  twofold  purpose  to  allow  tbe  groin  lines  to  project 
and  to  avoid  tbe  trough-like  sinking  at  tbe  cronn  of  tbe  coinp- 
artment.  Eut  tbe  swelling  «as  always  a  beavy  addition,  so  long 
as  one  constructed  the  coipartments  on  a  complète  centering. 

When  the  form  of  the  swelling,  as  mostly  adopted  for  rubble 
stane  compartments^  was  prepared  for  by  a  form  of  earth  oa  tbe 
lagging,  tben  must  a  considérable  volume  of  earth  be  heaped. 
This  was  particularly  great  when  tbe  planks  were  plaoed  as  sh- 
ows in  the  triangle  d -^o  g  of  l^ig.  23  b.  The  addition  might  be 
reduoed  somewhat  by  giving  the  planks  the  positions  givea  in 
the  triangle  g  o  o,  that  better  equalizes  the  sinking  at  the 
crown.  Yet  the  heaping  still  remains  so  considérable,  that  for 
many  built  vaults  must  be  allowed  100  wheelbarrows  and  more  of 
earth.  Such  a  mass  permits  it  to  appear  questionakle  that  earth 
was  the  sole  expédient;  but  if  one  must  assume  a  filling  of  wood, 
tbe  work  of  préparation  was  so  mueh  more  elaborate.  Where  a  s 
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snitable  naaterial  vas  at  baad,  eTen  in  the  Boman«sqae  p«Fiod 

freehaad  Taulting  nast  already  baTe  beau  in  usa  naeh  nora  than 

ia  usaally  beliaTod. 

Qothio  vaaltB  «ith  avellad  ooapartmeats  ballt  freakand, 

Tbe  ceoterlng  of  a  swelled  vanlt  always  remained  a  great  dif- 

ficQlty,'  one  kust  tberefore  regard  It  as  a  great  acquisition, 

nben  sea  ^eserally  learoed  to  cosstract  tbe  conpartiieDts  io 

freeband.  (See  coaçartseot  sasonry  later).  Ibe  independent  coq- 

struction  of  tbe  projecting. ribs  ûBceotericg  arcbea,  and  tbe 

resQltiog  coostraction  in  courses  of  ligbt  swelled  coopartnents 

witbont  any  centeringis  to  be  regarded  as  tbe  Dost  perfected 

Detbod  of  construction  of  Gotbic.  It  stands  bigber  tban  ail 

tbe 
wbicb  art  of  vanlting  bad  previously  undertaken. 

Oothio  rubble  vaults  on  oentaring.  ÂToidanca  of  tha  suai- 

ling,  pointad  sida  and  oross  arches. 

Tbe  conpartnents  built  freeband*  in  spite  .of  tbeir  advantagea, 
irere  only  adopted  Tibère  bricks  and  easily  wrougbt  limestooe  ( 
(Xsle  de  France)  and  also  always  tufa  formed  tbe  aaterial  of 
tbe  vault.  Vanlts  of  rougb  and  beavy  rubble  irere  constructed 
on  centerings  until  in  tbe  15  tb  century.  In  tbese  was  again 
oniitted  tbe  swelling  on  account  of  its  difficnlt  exécution,  but 
îihicb  was  only  possible  by  an  altération  of  tbe  form  of  tbe  v 
vault.  ibe  swelling  resulted  froc  tbe  strong  stilting,  and  tbe 
latter  must  be  âvoided.  For  tbis  purpose  to  lower  again  tbe  g 
groins  would  bave  been  a  step  backward,  and  tberefore  tbe  side 
arcb  was  raised  ty  stilting  tbe  seicicircle.  or  better  by  tbe 
lore  pleasing  pointed  arcb  (5ig.  24).  If  tbe  groin  arcbes  reir- 
ained  senicircles,  tben  irost  tbe  crown  c  of  tbe  arcb  be  raised 
to  tbe  beigbt  of  the  iriddle,  so  tbat  no  drop  occurred  in  tbe 
ridge  o  c. 

By  this  vault  the  seoond  condition  is  also  satisfied,  that 
tha  groin  Unes  did  not  beoooDe  hollovs  ia  spite  of  the  oaitted 
svelling.  To  hâve  an  approxitaately  correct  indication,  vhethar 
groin  or  hollow  is  to  be  axpeeted,  it  is  best  to  drav  the  diag- 
onal Tiew  of  the  vault.  If  in  thia  ar  in  fig.  24  tha  projecti- 
ons of  the  half  arches  b  o  and  a  d  remain  outside  the  diagonal 
arcb  a  0  b,  then  are  to  be  expeoted  projecting  groins;  coanonly 
if  they  lie  vithin  the  diagonal  arch  as  in  Pig.  28  a,  then  may 
one  oount  on  bollows. 

In  Fig.  24  tbe  groin  arcbes  were  drawn  as  seiBicircleB.  Eut 
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JQ8t  for  tbese  pointed  arches  may  baye  great  advaotages.  Only 
vltb  çoÎDted  arcbed  groio  llnee  is  it  generally  poesitle  to 
erect  a  raised  cross  vanlt  withoat  convex  ridges  (Fig.  25,right). 

le  Pis»  35  the  l«ft  half  shows  à  samioiroular  groin,  aad  a 

oonvex  ridge  is  net  to  be  aToided  there.  A%    the  right  is  eapl-> 

oyed  a  pointed  diagonal  aroh,  whioh  peraits  a  straight  aaooBd- 

ridge  o  g.  The  possible  anount  of  the  rise  is  aade  if  a  tangent 

at  o 
is  drawncto  the  projection  of  the  pointed  aroh. 

The  importance  of  the  pointed  areh  for  the  groin  Unes  is  of- 
ten  nnderyalued.  Even  in  important  places.f Viollet->le-Jiac  âadin 
the  earlier  éditions  of  this  work,  the  senicirele  is  regarded 
as  the  custonary  form  of  the  groin).  But  more  exact  considéra* 
tion  shows,  that  hère  is  to  be  sought  an  important  reason  for 
the  introduction  of  the  pointed  areh!  The  Bonanesque  vaults  at 
lippoldsberg  hâve  pointed  groins  with  straight  rising  coapart- 
ments  of  sandstone.  The  vaults  of  the  district  cuaroh  of  ^ader«> 
born  (end  of  12  th  century)  with  round  aide  arches  show  high 
standing  groin  arches  rery  nearly  pointed.  The  ridges  of  the 
compartmentshaTe  a  steep  and  straight  inclination  with  a  defl» 
eotion  at  the  top.  Sketch  in  Fig.  27  represents  the  vault. 

Also  at  faderborn  are  also  found  other  vaults  with  pointed 
groins  and  ridges  rising  in  straight  lines,  thus  in  the  dois- 
ter  and  the  tower  of  the  cathedral.  Also  on  aocount  of  its  ar- 
rangement of  buttresses,  the  latter  vault  is  found  far  aboTO 
in  the  tower,  and  always  to  rednce  the  thrust,  is  oarried  so 
high  that  the  angle  at  the  orown  is  only  about  110*. (fig.  27). 

It  appears  in  the  following  of  the  developient  of  the  vatilts 
of  the  12  th  aod  13  tb  cectaries,  as  again  and  again  occnrred 
discussions,  that  imperatively  referred  to  the  introdoction  of 
the  pointed  areh.  Hère  only  the  itost  iaportant  of  the  reasons 
are  œentioned,  irhicb  are  derived  froŒ  the  change  in  foris;  to 
thèse  are  added  the  even  more  important  one  of  strength.  It  is 
particnlarly  the  lesser  thrast  of  the  pointed  areh  against  the 
abatment  and  its  ovn  tasteful  forni,  which  for  nost  cases  of  1 
loading  considered  (even  witbont  a  vertei  load)  cornes  astonisb- 
ingly  close  to  the  tbeoretical  line  of  support  litb  very  iapor- 
tant  aâ?antages. 

The  adoption  of  the  pointed  areh  foris  one  of  the  nost  iipor- 
tant  steps  in  the  bistory  of  mediaeval  constraction.  Tbe  vie* 
of  laymen  nost  be  terned  erroneons,  that  holds  Gothic  and  the 


31 
pointed  arcb  as  inséparable,  yet  it  is  to  be  desired  tbat  tbe 
iBtrodQCtioQ  of  tbls  foriB  of  arcb  icdicates  tbose  stages  of  t 
tbe  developmeot  of  nediaeval  art,  Hbicb  sbons  cooplete  freedom 
front  tbe  old  fetters  and  tbe  mediaeval  priociple  is  broogbt  to 
complète  acceptaoce,  and  to  develop  every  constraction  froni  c 
case  to  case  ont  of  tbe  internai  nature  of  tbe  satter*  Ho  taie 
QP  tbe  old  contention  over  tbe  origin  of  tbe  pointed  arcb  nnst 
be  scarcely  advisable  bere,  since  tbis  question  bas  entirely 
vanisbed  in  cosparison  witb  tbe  fact,  tbat  it  is  properly  nsed. 
In  tbe  preceding  is  folloied  briefly  tbe  step-like  transfor- 
Œation  of  tbe  cross  vanlt  frois  tbe  Bonans  to  tbe  teginning  of 
Gotbic,  and  its  fartber  developitent  in  tbe  Gotbic  period  will 
receive  a  isore  tboroogb  discussions  in  later  sections.  In  tbe 
process  of  développent  indicated,  tbe  niddle  aisle  played  a 
striking  part.  It  occnpied  itself  witb  tbe  exécution  of  vaults 
of  greater  beigbts  witb  tbe  admission  of  ligbt  at  tbe  sides  a 
and  witb  less  tbrust,  wbicb  furtber  nust  be  suited  to  a  rectan- 
gular  division  of  bays.  Eut  tbere  occurred  otber  places  in  tbe 
plan  of  tbe  cburcb  in  wbicb  were  treated  forœs  far  sore  irreg- 
alar  than  tbe  rectangle,  nanely  to  naster  trape2oidal  and  poly- 
gonal foms  of  plan.  It  is  advisable  to  niake  clear  by  at  least 
sone  esaiFples  tbe  inadeguacy  if  tbe  Boiran  traditions. 
Vaulting  the  trapézoïdal  bays  of  the  choir  aisle. 

AS  stated  above,  tbe  middle  aisle  presented  tbe  first,  bat 
tbe  cboir  aisle  offered  the  second  and  greater  problem  in  tbe 
vaulting  of  tbe  basilica.  Ibe  cboir  aisle  is  to  be  understood 
as  tbe  extended  and  curved  side  aisle,  and  it  tberefore  requi- 
red  tbe  semé  vaulting  tbat  tbe  side  aisle  received.  Eut  fron 
its  curved  plan  resulted  difficulties  of  ail  sorts. 

If  tbe  side  aisle  was  covered  by  a  longitudinal  tunnel  vault, 
it  was  easy  to  continue  tbis  in  annuler  f orm  around  tbe  apse, 
but  as  soon  as  side  coicpartEents  appeared,  tbere  arose  tbe  dif- 
ficulty,  tbat  tbese  were  larger  on  tbe  outer  tban  on  tbe  inner 
circle.  Pig.  28. 

Eut  if  tbe  cross  vault  (or  even  tbe  transverse  tunnel  vault) 
was  employed,  tben  would  tbe  dilenittan  be  still  greater,  for 
tbere  resulted  a  trapezoidal  bay  (Fig.  29),  wbose  outer  side 
a  b  is  longer  tban  tbe  inner  one  c  d.  Now  if  semicircles  are 
erected  on  botb  sides  and  are  joined  by  a  Connecting  surface, 
tbis  is  no  longer  a  balf  cylinder  as  before,  but  bas  tbe  font 
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of  a  balf  cône  widest  oatside.  Œbe  istersectioos  of  tbis  coni- 
cal  sorface  witb  tbe  anoiilar  tnDoel  vaolt  sorrooDâing  tbe  cboir 
forni  a  cross  vaolt  of  différent  ebape. 

There  are  tbree  pecnliaritles  for  tbis  Iross  vaalt,  if  tbere 
are  ezcladed  tbe  experisents  witb  elliptical  and  otber  forns 
of  arch  differing  froni  tbe  senicircle. 

1.  Tbe  centres  r  and  p  of  tbe  side  and  arcade  arcbes  in  Fig, 
30  lie  at  tbe  sane  beigbts  —  so  tbat  tbe  ridge  rises  froŒ  n 
to  s.  Ibe  point  of  intersection  is  no  longer  at  tbe  niddle  of 
tbe  annolar  vanlt  (Fig.  30). 

2,  The  ridge  m  n  is  horî2ontal  —  and  tben  p  of  tbe  arcade 
arcb  is  bigber  tban  r  of  tbe  side  arch,  so  tbat  tbe  capitals 

of  tbe  arcade  are  bigber  tban  tbose  on  tbe  onter  wall  (Fig*  31). 

3*  Tbe  vanlt  is  as  in  tbe  last  case,  yet  tbe  arcade  arcbes 
are  stilted,  so  tbat  tbe  arcade  capitals  are  at  tbe  sase  beigbt 
as  tbe  wall  capitals  (Pig.  32). 

Tbe  last  arrangement  was  tbe  aost  satisfactory,  bot  it  bad 
tbe  defect,  tbat  tbe  npper  conical  surface  intersected  tbe  ver- 
tical intrados  in  tbe  oblique  line  o  p.  Tberety  tbe  vertical 
surface  received  an  ugly  appearance.  If  it  is  desired  to  bave 
tbis  intersection  o  p  horizontal,  tben  tbe  niasonry  bloch  below 
0  p  ttust  bave  a  trapezoidal  plan  mstead  of  a  sguare  plan  i/-. 
See  Fig.  30%  Tbis  expédient  was  actnally  enployed  in  tbe  cbnr- 
ches  of  tbe  12  th  century,  tut  it  let  to  an  ugly  trapézoïdal 
plan  of  tbe  capital  aside  froi  otber  faults.  It  is  évident 
froni  tbe  preceding,  tbat  tbe  fornis  of  vaults  fcased  on  tb3  ?nc- 
ient  Boiran  traditions  hère  led  just  as  little  as  for  tbe  liddle 
aisle  to  a  satisfactory  resuit  generally  usatle.  Likewise  wben 
Tbere  were  added  projecting  cross,  wall  and  arcade  arches,  wo- 
ald  tbe  weakness  at  Eost  be  concealed  tut  not  resoved.  Wben  m 
Œen  passed  to  tbe  Roffsnesoue  vaults  represented  in  Pigs.  22 
and  23,  tbis  could  also  be  enployed  over  a  syintetrical  trapez- 
oid  (as  generally  over  every  gronnd  plan  inscrifced  in  a  circle). 
Fig.  34,  Eoth  tbe  two  groins  and  tbe  four  side  arcbes  were  seici- 
circles.  Eut  fcesides  structural  faults,  tbe  forn  bas  —  see 
telow  under  tbe  foriss  of  tbe  élévations  of  tbe  arcbes  of  tbe 
cross  vault  —  tbe  estbetic  defect,  tbat  tbe  intersection  of 
tbe  groins  lies  sidewise  from  tbe  bigbest  point  of  tbe  vault. 

Freedom  of  tbe  foroo  of  tbe  Gotbio  vault  in  plan  and  eleTatiof 

A  solution  resulting  fron  ail  requirenents  for  tbe  choir  *3 
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aisle  and  tbe  siddle  aiele  first  occarred,  nben  tbe  developnent 
of  tbe  vaolt  bad  foand  ite  higbest  ain:  in  tbe  Gothic  crosa  va- 
alt.  Witb  tbe  Cotbic  vadlts  cance  entirely  to  ligbt  a  prlnciple, 
tbat  step  by  step  tirelessly  incloded  Id  itself  notbing  lésa 
tban  coŒplete  freedom  of  form,  5or  this  forn  of  vaolt  is  tbere 
DO  furtber  restralnt  in  plan  aod  tbe  âevelopicect  of  tbe  eleva- 
tioD,  (Fig.  25). 

îbe  vaulted  bay  may  bave  any  forn  of  plan.  The  enclosing  ar- 
cbes  can  te  detemlned  Independeotly  of  eacb  otber  as  roand, 
pointed  or  stilted  arcbea,  indeed  nay  also  bave  tbe  fora  of  a 
Eatbeniatically  forised  line  of  support. 

Esactly  tbe  sane  is  trne  for  tbe  diagonal  arcbes.  Hbe  sase 
freedom  furtber  exista  for  tbe  Eutual  beigbts  of  tbe  keystooe 
and  crown  of  tbe  arcb.  finally  tbe  ribe  isay  be  ooltiplied  in 
an  uDConstrained  mannec,  and  combioed  in  tbe  Œost  wonderfol  s 
star  and  net  fignres.  ^enerally  linits  oere  fixed  for  tbe  Gotb- 
ic  forss  only  by  tbe  lans  of  tbe  egailibriai»  of  forces  and  by 
tbe  reqnirenients  of  beaoty. 

Hbese  resnlts  in  tbe  treatment  of  foras  are  astonisbing,  and 
entirely  eqnal  in  rank  are  tbey  estatlisbed  teside^those  iela- 
ting  to  tbe  itode  of  exécution,  and  «bicb  teririnate  in  tbe  final 
aiff  to  liirit  tbe  nass  of  dead  iiaterial  as  well  as  tbe  aïoont 
of  tbe  roQgb  labor. 

Contrast  of  Ronan  and  Gothic  metbods  of  oonstraction . 

To  correctly  nnderstand  tbe  aii  of  tbe  mediaeval  nsetbod  of 
oonstraction,  it  is  well  to  contrast  it  Hitb  tbe  Hosan. 

Tbeir  mode  of  oonstraction  (fcrication  of  a  nassive  connected 
tody)  alloired  to  tbe  Rouans  a  toleratly  great  freedoi  in  tbe 
foriE.  Bat  tbey  did  not  utilize  tbis  literty,  yet  placed  tbe  f 
fora  in  fetters  for  arcbitectnral  ceasons.  For  arcbes  and  van- 
Its  rose  tbe  semicircle  to  an  invariable  typical  structural 
font,  tbat  estatlisbed  itself  in  tbe  same  line  witb  tbe  colai- 
nar  orders  transaitted  to  tbem  ty  tbe  Greeks. 

Tbe  ttiddle  âges  struck  out  tbe  contrary  patb;  tbe  forir  was 
loosed  froŒ  tbis  external  restreint,  its  sbape  is  freed  fron 
artistic  créations,  bnt  for  tbis  it  conversely  surrenders  just 
tbe  strong  dosination  of  tbe  oonstraction. 

Tbe  iaroooo  style  rejeeted  both  restraints,  it  loosed  itself 
from  striot  forn  aad  oOBStruction,  in  wbose  plaoe  it  set  in  t 
tbe  foreground  artistio  oaprloe. 
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For  Roœan  architecte  iias  first  fixed  the  arcbitectnral  forœ 
cf  its  coDstractioD  sost  be  snitecl  to  it.  Tbe  Gotbic  laster  m 
Œcist  develop  tbe  fora  fron  tbe  coDStroctioD  aod  tben  give  it 
tbe  artistic  stamç.  Tbe  latter  perbaps  bad  tbe  nost  laborioos 
way,  bat  only  tbns  conld  be  solve  bis  probleas  io  a  way  inpos- 
sitle  to  tbe  BoizaD. 

Ibe  différence  particalarly  occurs  in  the  limitation  of  tbe 
masses.  Wbile  Homan  vaolts  seldom  exbibit  less  tban  1.2  m  and 
fregnently  2  to  3  ii^  in  thickness  at  the  cronn,  and  even  Boman- 
esQue  vaolts  of  sedium  span  bave  a  thickness  of  40  to  30  c  m 
and  more,  ^otbic  vaolts  are  bailt  with  a  noderate  ezecotion  of 
tbe  rifcs  and  even  over  wide  rooms,  that  regoire  a  thickness  f 
for  the  compartments  of  only  10  cm  or  less.  The  econoiy  in  tbe 
mass  of  abotments  bas  an  egoal  advance.  Vasses  generally  only 
occor  wbere  forces  act;  accordingly  tbe  perfected  Gotbic  arch- 
itecture shows  a  clear  séparation  between  tbe  sapporting  skel- 
eton  and  tbe  filling  sorfaces. 

That  is  followdd  from  eiboye  dovnward.  In  the  yaults  thé  coa- 
partments  form  light  filling  surfaces,  «bile  tbe  ribs  bave  to 
support,  and  they  transmit  tbeir  vertical  forces  to  tbe  piers, 
whose  thickness  only  needed  to  be  small;  bat  on  tbe  contrary 
tbe  horizontal  tbrust  was  transferred  to  strongly  resting  but- 
tresses  and  flying  buttresses.  The  outer  «ail  only  bas  to  enc- 
lose hère,  and  according  to  its  purpose  it  eonsists  of  stone 
or  of  a  freely  extended  glass  surface. 

Ibe  effect  of  the  forces  in  both  strnctoral  arrangements  most 
be  regarded  as  thorooghly  différent.  A  trne  Eoman  structure  f 
forms  a  single  lifeless  and  qoiet  massive  body,  that  is  to  be 
compared  to  a  holloiied  rock,  or  if  we  will,  to  a  terra  cotta 
vessel.  Ihe  wbole  is  held  by  internai  forces,  that  dépend  on 
the  strengtb  of  tbe  Haterial. 

Tbe  Gothic  stroctoral  systen  is  mcre  like  a  living  and  elas- 
tic  System  of  nomeroos  separate  bodics,  that  are  held  in  a  fix- 
ed  condition  of  eqoilibriom  by  forces  acting  on  each  cther.  If 
an  external  change  of  form  occora,  for  example  if  the  foondat- 
ion  nall  sinks  slightly  at  one  side,  the  Boman  work  breaks  in- 
to  fragments  in  the  same  way  as  a  vessel,  on  the  contrary  tbe 
Gotbic  structore  will  ratbcr  show  a  displaccment  of  compressi- 
on in  différent  parts,  that  in  a  somewbat  changea  condition 
again  seeks  to  assome  a  qoiet  position. 
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Tbe  coDtrast  of  tbe  tio  great  stractnral  divisions  of  Roian 
antiqnity  and  of  the  middle  âges  is  accordingly  decided,  but 
it  easily  finds  its  foondation  in  bistory.  Ibe  Bosans  iiere  a 
people  doiEinatiDg  tbe  world»  and  tbey  bad  at  coDiand  ineibaos- 
tible  iiealtb  and  nasberless  enslaved  laborers*  For  tbeni  it  re- 
snlted  fron  the  nature  of  tbe  affair  »itboat  considering  tbe 
natnre  and  œeans  of  building,  tbat  a  tboagbtfol  saster  was 
binself  atle  to  erect  ligbty  strnctnres  in  distant  proyinces 
by  tboosands  of  nostly  onskilled  laborers. 

îhe  Œiddle  âges  created  onder  différent  conditions,  the  iiean 
were  moderate  and  the  workmen  «ère  paid.  Yet  if  still  great  w 
Horks  were  to  be  andertaKen,  tben  izast  tbe  asoants  of  the  roag 
œass  and  of  work  te  restricted,  no  stroctaral  icesber  siist  bave 
anytbing  soperflacos.  Ent  tbis  was  only  attainable  by  a  perfec 
ly  developed  systCŒ  of  ccnstrnction  carefully  worked  ont  fcy  tbi 
master,  and  ezecated  by  knvwn  syicpathetic  worksen.  Wbat  the  Bo' 
Œans  could  do  witb  abondance  of  power,  was  hère  àcconplished 
by  the  work  of  tbe  intellect. 

2,  CoDStroction  of  Vaalts.  General. 
Surfaces  of  Boisan  vaalts.  Sarfaoes  of  Gothic  taiilts. 

îbe  Œost  important  différence  of  the  RoEan  froŒ  the  Gctbic 
vaolt  lies  in  tbe  relation  of  its  forŒative  surfaces  to  tbe  e 
enclosing  lines.  In  the  fcraer  are  thèse  aorfaces,  being  tbe 
enclcsing  surfaces  of  the  body  fcrming  tbe  entire  vault,  tbe 
half  cylinder  or  hémisphère, are  the  detericining  parts  in  the 
nanner,  tbat  in  cross  vanlts  as  well  as  in  tbe  dose  placed 
over  tbe  square  (tbe  so-called  Eobeoian  or  segiental  vault), 
tbe  liiiting  lines  are  forired  by  sections  of  tbis  body.  Ace- 
ording  to  tbe  Cothic  principle  tbe  area  to  be  vaulted  is  first 
subdivided  by  lines  resulting  froŒ  tbe  systeic  adopted,  and  ove 
thèse  lines  are  torned  tbe  separate  arches,  tbat  as  ribs  of  tbi 
whole  receive  between  their  the  nasonry  of  the  cottpartœents  act 
ing  as  tbe  covering,  and  support  it, 

Let  there  be  in  Fig.  36  tbe  ground  plan  of  a  RcŒan  cross  va- 
ult, wbich  tben  in  élévation  cosists  of  four  sinilar  sections 
a  b  c,  b  c  e,  etc.,  of  tbe  balf  cylinder.  Cver  tbe  sider  a  b, 
b  c  of  tbe  rooiï  are  tfaus  turned  sefficircular  arches  and  a  sec- 
tion f  g  or  b  itbroogh  tbis  surface  of  tbe  vault  parallel  to 
thèse  sides  forns  a  segirent  of  tbe  saie  seiicircle,  by  wbose 
bigbest  point  is  given  tbe  height  of  tbe  diagonal  arcb,  so 
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tbat  tbe  sanie  la  fixed  by  thèse  segEects.  Tbe  érection  occars 
on  a  centering,  tbat  in  a  iiay  représenta  tbe  Kèole  of  tbe  vaolt, 
and  Hbose  external  surface  tberefore  corresponds  to  tbe  enter- 
nal  surface  of  tbe  vaolt.  Cn  tbis  onter  snrface  is  tben  laid 
tbe  stones  or  bricks  forslng  tbe  vanlt,  eitber  set  radially 
(Fig*  a),  or  on  it  according  to  tbe  ansient  Bonan  isetbod  is 
laid  concrète  composed  of  Œortar  and  broken  bricks, 
UABonrj   vaalts.  donerete  vaalts. 

In  tbe  first  case  tbe  separate  stones  eitber  bave  a  «edge 
sbaped  form,  i.e..,  tbeir  surfaces  diverge  in  tbe  direction  of 
tbe  radii,  and  tbe  icortar  bed  between  assuses  tbe  same  forn 
(Fig.  37),  or  tbe  wbole  is  lade  of  eut  stones  or  sbaped  bricks; 
on  tbe  otber  band  if  only  ordinary  bricks  ate  at  band,  tben  as 
a  rule  tbese  retained  tbeir  rectangular  sbape,  and  only  tbe 
ttortar  beds  acquired  a  greater  divergence  outiiard.(Fig.  37  a). 
Tben  tbe  sortar  beds  bold  tbe  bricks  in  place,  and  tbe  beds 
between  tben)  cannot  slip  donniard. 

In  concrète  vaults  tbe  shapes  of  tbe  inserted  stones  are 
just  as  irregular  as  tbe  binding  nass  of  irortar,  and  just  in 
tbis  irregularity  lies  tbe  durability  of  tbe  wbole,  wben  tbe 
Œortar  pénétrâtes  tbe  crevices  and  tetneen  tbe  stones  and  bro- 
ken bricks,  binding  tbe  wbole  into  one  nass. 

According  to  tbe  first  itode  of  construction  is  tberefore  en- 
sured  tbe  position  of  each  stone,  and  tbe  centeriflg  can  be  re- 
Œoved  as  soon  as  tbe  wbole  is  clcsed,  and  in  tbe  second  wben 
tbe  entire  nass  bas  bardened,  îberefore  tbere  results  froi  tbis 
properly  only  a  covering  composed  of  inorganic  bodies,  tbat  on- 
ly bas  tbe  arcbed  fori  so  tbat  tbe  load  not  only  opposes  tbe 
relative  but  also  tbe  reacting  strength,  wbile  over  a  sialler 
area  could  also  be  irade  of  tben;  a  plane  covering,  and  actually 
in  tbe  12  tb  century  even  window  lintels  were  so  constructed. 

Erection  of  tbe  dôme. 

Tbe  construction  of  a  doue  Œay  likewise  occur  in  both  ways 
on  a  bemispberical  centering  for  placing  concrète  cr  by  actual 
sasonry  set  on  it. 

In  tbe  manner  of  tbe  last  construction  tbe  spécial  peculiar- 
ities  of  tbe  benispberc  introducc  and  icake  possible  an  import- 
ant simplification,  Tbe  tunnel  vanlt  and  tbe  Ronan  cross  vault 
developed  fron  it  a  separate  straigbt  horizontal  courses,  tbat 
extend  in  tbe  half  cylinder  prodnced  by  tbe  semicircle  or  seg- 
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BegHiental,  and  only  when  this  is  closed  it  then  obtained  an  a 
asaored  çoeition,  A  atone  of  sact  a  course  is  shown  ty  Fig.  38* 
On  the  contrary  in  tbe  doœe  eacb  of  the  likewise  horifpntal 
courses  forme  a  circle,  Sach  stone  of  sach  a  course  receives 
about  tbe  sbape  sbown  in  Pig,  38  a»  and  extends  as  a  part  of 
tbe  semicircle  forning  a  section  of  tbe  doue  and  tben  of  tbe 
circle  formed  by  eacb  borizontal  course.  It  also  already  acQu- 
ires  an  assueed  position  as  soon  as  tbis  course  is  closed.  It 
tbus  can  be  done  witbout  a  centering,  end  tben  tbat  is  gênerai- 
ly  superfluouE.  Conceive  sucb  a  dôme  built  of  bricks,  and  in 
the  louer  third  the  courses  so  nearly  approacb  tbe  horizontal, 
that  the  separate  bricks  will  continue  to  lie  on  eacb  other 
without  binding  nortar.  further  up  the  mortar  acta,  so  much 
the  more  readily  as  it  is  irade  thicker  and  tbe  work  goes  more 
sloHly,  so  that  it  can  set.  Eut  ât  the  same  time  with  eacb  up- 
per  course  the  radius  of  the  circle  lying  in  tbe  borizontal 
plane  becomes  smaller,  so  that  if  the  binding  strengtb  of  the 
still  wet  ttortar  no  longer  suffices,  the  separate  bricks  can 
be  held  in  place  in  other  «ays.  Yet  alirays  the  closing  of  the 
dôme  remains  a  difficult  work,  from  tbe  endeavor  to  keep  the 
bricks  in  their  places,  as  well  as  by  tbs  need  of  fittÉng  then 
to  the  upçermost  circlee  struck  with  smaller  radii.  For  the  en- 
tire  construction  is  needed  a  leans  that  shall  hold  eacb  sepa- 
rate brick  in  its  place.  In  Ronberg's  Journal  for  practical 
Euilding,  the  deceased  lassaulx  gave  sucb,  which  consisted  in 
fixing  a  rod  at  the  centre  of  tbe  dôme  that  swung  in  borizontal 
and  vertical  planes  about  that  point,  thereby  determining  by 
its  contact  tbe  place  of  each  stone. 

CODStruotion  of  pendentive  dômes. 

Ihe  before  ïïentioned  conditions  of  stability  suffer  a  change, 
if  the  dôme  is  turned  Qver  a  square,  in  its  loîier  courses.  Sucb 
a  doue  is  shown  in  ^i^^,  39  in  plan,  in  section  thrcugh  e  g  in 
Fig.  39  a,  and  in  perspective  in  Pig.  4C.  îhere  the  square  a  b 
c  d  is  the  area  to  be  covered  by  tbe  doife,  the  radius  of  the 
dôme  being  a  C,  and  the  section  on  tbe  line  a  b  tbrough  it  is 
a  semicircle.  While  in  tbe  doŒe  turned  over  tbe  circle  a  hori- 
zontal course  forns  a  conplete  circle  in  itsilf,  whose  radius 
diminishes  in  each  successive  course,  this  is  then  the  case 
hère  if  the  courses  correspond  te  the  circle  inscribed  with  in 
the  square,  i.e.,  above  tbe  seiricircles  turned  over  the  aides 
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of  the  sgnare,  tboe  to  the  coaree  indicated  by  f  g  in  Pig.  39a. 
Ail  courses  telow  f  g  fora  only  circolar  arcs,  iihicfa  extend  te- 
tïieen  the  sides  of  the  groond  Éorni  and  exert  their  thrust  dlr- 
ectly  on  their.  (Note).  Ihey  iiill  do  tbis  in  jost  the  sane  way 
as  if  their  radii,  instead  of  froi  the  centre  C  were  strock  w 
ïfith  entirely  assoned  radii,  i.e.  for  exaiple.  the  loorse  ly- 
ing  at  the  height  n  o  fcrnced  the  segment  h  1  k  or  h  œ  k  instead 
of  h:.i  k.  Therefore  retaining  the  centre  C  for  the  courses  ly- 
ing  in  a  horizontal  t)lane  is  only  reqoired  in  regard  to  the  c 
coniiEencing  courses  at  e  m,   which  cDust  find  their  supports  on 
those  beneath  them. 

i,Ko\e^.  \X   Vs  to  be  coTv»\.âiereà,  \Viat  aa  wVfeYvt  appear  t^on  \ 
tY^e  preceà\.t\|,  t\\a\  X\iz  \\,\X\z   \\.ov\%qi\\^\   rVuè  covxTsea  ào  xiot 
estent  t\vc\.r  eivd^9  \Jc\Mieetv  \\\.z   ibo-Ws.  Ixv  \\ie  \ont,Vtuà\nx3i\,  à\,r- 
ectVow  ot  t>^e  courses  ma^  Vxvàeeà  a\90  occur  ex  r\,iwl  atresa,  \\\at 
exceeàa  \,\\z   paT*\\.cu\ar  countex»  prcaaure  ot  t\\e  àome,  \)ut  Vt  v 
passes  ào^sn  \.n  ai  TOeT\,à\.0Tva\  à\,rec\\,0Tv  t^o^oa  one  course  Xo  ai^oWv- 
er,  uTvtfcX  \X   eivters  tYve  enc\os\.n|  t»cv\\s.  See  pcx^e  56  \)e\o^. 
CooDbination  of  qualities  of  dôme  and  oross  vault. 

If  one  now  conceives  that  the  two  previously  developed  syst- 
eiES  of  the  cross  vault  and  done  are  conbined  together.  then 
gradually  resuit  ail  the  properties  of  the  Gothic  vault.  It 
is  the  ot;ject  of  this  coiibination  to  give  the  cross  vault  tfae 
peculiarly  assuired  location  of  each  course  in  the  doire.  or  con- 
versely  to  give  the  doire  the  division  of  the  great  surface  in- 
to  four  smaller  ones  by  the  diagonal  arches,  and  thus  te  adapt 
both  to  easier  exécution.  Pig.  41  shows  first  the  horizontal 
section  through  the  cross  vault  in  Pig.  36.  In  Pig.  39  is  sta- 
ted  that  the  lower  parts  or  the  feet  of  the  dôme  extend  betw- 
een  the  arches  turned  over  the  sides  of  the  room,  as  sboirn  in 
perspective  in  Pig.  40»  Likewise  could  thèse  extend  between  t 
the  arches  turned  over  the  sides  and  the  diagonals  of  the  cross 
vault;  hence  the  surfaces  of  the  cocpartments  in  plan  in  Pig. 
41  are  enclosed  by  segmentai  arches  instead  of  straight  lines, 
as  shown  in  Pig.  41  a.  At  once  when  the  location  of  the  point 
b  lying  in  the  diagonal  arch  is  ensured,  aise  the  location  of 
the  two  courses  a  b  and  b  c  are  se,  and  thus  the  différence  in 
exécution  in  comparison  with  the  dôme  only  ccnsists  in  tbis, 
that  while  in  the  latter  one  only  required  centerings  for  the 
arches  turned  over  the  sides,  hère  such  are  necessary  fer  the 
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diagonal  arcbes  also.  Wbile  hère  ail  arches  resain  unchanged 
both  over  the  sides  and  diagonals  of  the  room,  there  enters  in- 
to  the  conditions  of  stability  of  the  entire  vaolt  a  sabstant- 
ial  altération.  In  Fig.  41  the  separate  atones,  as  already  sta- 
ted,  forni  only  a  part  of  the  semicircle  or  segŒent  generating 
a  part  of  the  cylinder,  but  it  also  first  rests  on  the  diagon- 
al arch,  where  it  meets  the  arch  to  which  it  belongs,  ïhns  the 
stone  first  loads  the  diagonal  arch  at  t,  Cn  the  contrary  in 
Fig.  41  it  extends  in  the  segsent  a  b  and  thus  rests  on  the  s 
stone  of  the  diagonal  arch  placed  at  the  sarce  height,  and  tra- 
nsfers its  load  downward  in  the  latter.  (Note)* 

tYv\,e  b©\.o>a  ÇV^a.  116  to  120"^. 
Seaioircalar  groins. 

Wbile  then  according  to  Pig.  41  the  lonest  point  of  the  diag- 
onal arch  has  the  full  load  of  the  seniicircle,  each  Eore  proj- 
ecting  point  of  tèe  stcaller  segnent  and  finally  the  crown  hâve 
nothing  irore  te  fcear.  the  converse  concitioc  appears  hère,  «ben 
tbe  segnent  of  the  course  directly  rests  on  the  vertex,  but  n 
not  at  ail  on  the  lowest  point  of  tbe  Œasonry  of  the  coirpartir- 
ent,  but  is  only  loaded  by  the  pressure  of  tbe  arch  itself  tr- 
ansnoitted  doifnward. 

To  resist  this  very  considérable  loading  of  the  vertex  is 
little  adapted  the  diagonal  arch  line  of  tbe  Roœan  cross  vaolt 
prodoced  by  the  intersection  of  two  half  cylinders,  in  so  far 
as  shown  by  Pig.  3^  t  n  d,  for  a  considérable  length  at  the 
ridge  n  approxinsates  the  horizontal,  and  this  is  weakest  jnst 
where  its  load  is  greatest.  ïherefore  it  irnst  be  replaced  by  a 
true  arch  line  and  is  by  a  seiicircle.  Noh  always  retaining  t 
the  square  plan,  if  ne   assune  the  setticircle  as  the  diagonal 
arch  and  the  entire  vaolt  is  shaped  in  the  Roman  iranner,  that 
gives  it  as  actual  section  line,  then  irill  tbe  rectangular  sec- 
tion through  a  quarter  of  the  vault  be  a  vertileal  half  ellipse, 
developed  in  the  opposite  way  froir  tbe  seiricircle.  In  Pig.  36 
the  ellsptical  diagonal  arch  is  developed  froŒ  the  senicircle 
shown  over  the  slde  and  generating  the  vaolt.  Soch  vaolts  are 
also  found  in  soire  English  Cothic  norks,  in  the  transepts  of 
the  foondation  chorch  at  Wetter  (Note),  and  if  we  do  not  err, 
the  collegiate  chorch  at  î^antes.  They  aliiays  exhibit  a  still 
incouplete  development  of  tbe  Gothic  s^steir,  ibose  natoral 
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séquence  led  to  iraking  ail  arches  true  circular  arcs,  toth 
over  diagoDals,  aides  and  the  ribs  of  tbe  entire  vault. 

If  non  the  latter  arches  are  again  conceived  as  seniicircles, 
we  return  to  the  doue,  and  cnly  tbe  horizontal  section  of  the 
coiEpartnieDt  surfaces  can  irake  the  distinction*  Eut  the  crown 
of  tbe  diagonal  arch  is  in  the  doire  rises  high  atove  the  arch- 
es struck  over  the  sides  of  the  rooit,  and  there  occurs  a  loss 
of  height,  even  in  square  and  still  more  in  rectangular  plana, 
a  loss  of  height  atove  the  latter  arches,  corresponding  to  the 
différence  between  the  side  and  diagonal,  Vaults  of  this  kind 
are  found  in  the  cathedral  at  Trient,  (Note),  To  avoid  the  loss 
in  height  ,  equally  objectionable  in  practical  and  esthetic 
respects,  it  is  necessary  to  nake  the  heights  of  the  arches 
independent  of  their  spans,  and  first  to  give  the  arches  turn- 
ed  over  the  sides  a  greater  heiéht.  (Note). 

Ko-te  1.  p. 2?,  Heà\ae\aa\  Tioiv^*6tit,8  oX  art  \.n  Xuatrkan  ^«p\.r6. 

Note  2.  p.  22.  "îifte  \0B8  ot  \ve\,4\\\  Va  re\*at\\)e,  Q,ccorô.\,x\t  to 
Mi\\et\veT  oT\e  atart©  X^^'^   "^^^  v>ertex  ot  t\^e  a\.ô.e  arc\v  or  aXsutment 
ot  t\\e  \3a\3k\\. 

Pointed  arches  over  the  sides. 

the 
Eut  cefore  menticned  loading  of  the  crown  had  already  led  to 

giving  a  forir  strengthening  this  point  of  the  arches  tnrned  o 
over  the  sides  of  the  room,  thas  sobstatuting  the  pointed  for 
the  round  arch.  Cn  the  origin  and  sourch  of  this  forni  of  arch, 
so  Œany  opinions  bave  teen  already  expressed,  that  we  avoid  r 
risking  a  new  hypothesis,  when  this  by  far  not  bave  the  impor- 
tance assigned  to  it,  and  a  completely  Gothic  vault  can  indeed 
be  conceived  without  a  single  pointed  arch. 

Position  of  oourses  in  the  compar tmen ts . 

Eut  in  the  choice  of  tbe  radii  of  the  pointed  arch  lay  a  nie- 
ans  sufficient  for  attaining  any  desired  height,  and  refulating 
the  proportions  of  the  height  of  the  crom  at  pleasure,  so  as 
to  avoid  any  loss  of  height. 

In  tbe  Roncanesoue  tunnel  and  cross  vaults  tbe  beds  of  the  s 
separate  courses  lie  parallel  to  tbe  ri^ge  joining  the  opposite 
vertices  of  the  arches.  The  saire  direction  of  the  beds  was  also 
at  first  retained  in  the  Gothic  cross  vault,  only  being  repla- 
ced  by  another  in  tbe  late  ftrick  structures.  This  is  assuired 
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in  Pigs  41  and  41a,  Pig,  42  then  sboiis  a  view  of  a  vaolt  built 
in  tbis  way  to  afcoot  balf  its  beight,  wbere  tbe  voossoirs  of 
tbe  diagonal  arch  were  eitber  eut  witb  an  angle  as  in  Fig.  42a. 
or  received  a  bock  sbape  as  in  Pig.  42fc.  In  tbe  first  case  both 
tbe  tbrough  joint  and  tbe  acote  fori  of  tbe  stones  fcrired  a  de- 
fect,  and  tbe  last  was  increased  in  tbe  courees  of  tbe  coŒpart- 
nent  were  segmentai  arcbes  as  in  Fig,  41a,  In  tbe  latter  case 
tbe  prepapation  of  tbe  booked  stones  was  tedious  and  afforded 
no  corresponding  utility,  since  tbe  tond  of  tbe  surfaces  of  t 
tbe  coŒpartEent  tbus  forited  over  tbe  diagonal  arcb  jiere  net  at 
ail  necessary.  Accordingly  it  was  best  to  leave  tbe  diagonal 
arch  to  itself,  and  te  sbape  and  to  use  stones  set  radially  as 
in  Fig,  43,  so  tbat  tbe  separate  courses  of  tbe  compartirent  e 
cculd  rest  against  it, 
Projecting  ribs. 
ïhereby  tbe  systeir  of  ribted  vaults  already  invented,  and 
it  required  only  a  strengtbening  of  tbe  diagonal  arcb  and  tbe 
adoption  of  an  inàependent  forir  for  it,  te  pass  froii  tbat  of 
Fig,  43  to  tbe  sbape  cf  F'ig.  43a.  le  accordaDce  with  tbe  dist- 
inction of  tbe  Gothic  vault  froc  tbe  Bccan  given  atove,  tbere 
are  establisbed  as  cbaracteristic  peculiaritiea  of  tbe  fcnrer. 

1,  Tbe  foriring  of  tbe  courses  of  tbe  coirpartirent  in  segcent- 
arcbes,  i.e.,  swelling  tbei, 

2,  Tbe  régulation  of  tbe  beigbts  of  tbe  separate  arcbes. 

3,  Tbeir  independent  exécution  and  treatcent. 

Eut  furtber  iiill  appear  tbere  wbat  is  said,  tbat  tbe  Cotbic 
cross  vault  coirtines  in  itself  tbe  earlier  principles  of  vaul- 
ting  of~tbe  RoEan  cross  vault  and  of  tbe  donre.  and  represents 
itself  in  a  certain  nreasure  as  tbe  necessary  conseouence  of  tbeir, 
Naires  cf  tbe  parts  cf  tbe  Gotbic  vault. 

Let  Pig,  45  te  tbe  plan  of  tbe  rooni  te  te  vaulted,  in  î?bich 
is  given  tbe  arrangenent  of  tbe  vault,  Tben  tbe  forir  of  tbe  p 
plan,  bere  tbe  two  rectangles  a  t  c  d  and  t  d  e  f,  are  terired 
tays  of  tbe  vault;  tbe  arcbes  a  t.  t  e,  a  e,  e  f  etc.,  fcrired 
over  tbe  sides  of  tbe  tays  are  generally  called  side  er  torder 
arcbes,  or  side  arches  so  far  as  tbey  are  elesed  ty  iralls.  Ar- 
ches separating  adjacent  tays  like  t  d,  tbat  ocenr  instead  ef 
tbe  wall  a  c.  are  natfcd  cross  or  transverse  arcbes,  or  if  tbey 
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separate  two  aisles  of  cburebes  ly  dividing  or  longitudinal  ar- 
cbes, Over  tbe  diagonals  cf  tbe  tay  lie  tbe  diagonal  or  groin 
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arches,  tbat  in  tbe  simplest  case  are  lines  forŒed  by  tbe  int- 
epsecting  surfaces  of  the  coirparticents  and  are  irell  naned  tbe 
groin  lines.  If  tbey  proJect  froni  the  surfaces  of  tbe  contpart- 
Œents  as  more  or  less  ricbly  Œoolded  nreinters,  tbey  are  tenced 
rifcs,  and  tbu  according  to  tbeir  location  on  the  plan  are  cross 
rifcs,  groin  rits  and  side  ribs.  Tbe  bighest  point  of  tbe  arcb 
is  the  oroïrn.  The  lengtb  of  tbe  ground  line  over  îrhicb  is  tnr- 
ned  tbe  arcb  is  the  span,  and  tbe  beight  of  the  cromo  above  t 
tbe  springing  is  tbe  rise.  For  example,  men  say  tbat  tbe  arcb 
a  b  bas  5  ^   span  and  3  œ  rise.  Tbe  vault  surfaces  extend  bet- 
ireen  tbe  arches  lention  are  the  coupartirent  surfaces,  or  taken 
bodily  are  tbe  coirpartirents,  the  segmentai  arcb  in  whicb  tbe 
curve  of  tbe  coœpartŒent  is  vaulted  is  called  tbe  swelling. 

In  complicated  plans  of  star  and  net  vaults  tbe  separate  ar- 
ches as  a  rule  are  not  naired,  ail  ribs  or  groins  being  designa- 
ted  as  the  fraitework  or  skeleton  of  tbe  vault.  Yet  bere  are 
also  dossible  distinctions  between  nain,  internediate  and  ridge 
rifcs,  etc.  The  eut  stone  in  îî-hich  two  or  icore  rifcs  either  int- 
ersect  or  ireet  is  terced  the  keystone  or  fccss. 
3.  Simple  Crcss  Vault. 
Porms  of  arches . 

The  Gotbic  cross  vault  sIIoîîe  the  greatest  freedoir  to  tbe  d 
différent  arches  in  the  developirent  of  tbeir  élévations.  When 
the  single  fundamental  condition  —  tbe  equilibrium  of  the 

forces is  satisfied,  eacb  separate  arcb  iray  assuire  its  oirn 

independent  font.  Accordingly  the  vanlts  of  tbe  Gotbic  exbifcit 
tbe  DQost  varied  diversity.  Eesides  tbe  seicicircle  (Pig.  41  I) 
tbe  Eost  coiiŒon  foras  of  arches  are  the  more  or  less  slender 
pointed  arcb  (II,  lîl),  and  tbe  stilted  or  raised  pointed  arch 
(IV).  Ihe  side  of  tbe  pcinted  arcb  is  cbiefly  struck  frcir  cne 
centre,  tut  sometimes  from  several  (Pigs.  48,  49).  ?or  lesser 
rise  prevails  the  segœental  arch  (V)  and  tbe  depresscd  or  tro- 
ken  arch  (VI)»  tbe  latter  especially  in  the  Ênglish  and  also 
in  secular  Gentan  Gotbic.  Finally  occasiccally  occur  the  ell- 
ipse, oval,  horseshoe  and  others.  Fredooinant  is  the  pointed 
arch  on  account  of  its  irany  qualities. 

Equality  of  radii.  Height  of  crown. 

Eut  with  ail  tbe  freedoïc  in  tbe  forn  of  tbe  arcb,  definite 
considérations  lead  to  tringing  the  arches  into  legitinate  re- 
lations to  eacb  other.  Thèse  appear  first  in  regard  to  the 
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radii  used  in  striking  tbe  arches,  tben  coDcerning  tbe  corres- 
ponding  heigfat  of  tbe  crowu.  In  the  first  case  tbe  nearest  co«v 
stroctiOD  is  that,  according  to  wbicb  ail  side  arches  are  str- 
ack  iiitb  the  sace  radius  as  the  groin  arches.  See  Fig.  45, 

The  diagonal  arches  as  hère  assumed  are  semioircles  and  are 
revolved  down  beside  the  diagonal.  For  tbe  end  b  are  laid  off 
the  sides  a  b  and  a  c  of  the  bay  on  tbe  diagonal  at  a'b'  and 
c'b',  and  above  are  erected  pointed  arches  with  the  radius  of 
the  semicircle.  The  left  centre  of  the  pointed  arch  falls  at 
the  centre  of  the  semicircle  C«  the  right  hand  points  lie  on 
the  ground  line  at  C'  and  C*. 

In  this  construction  ail  arches  baye  ezactly  the  sace  forir 
in  their  lower  parts,  so  that  as  shown  ty  the  Flg, ,  they  coin- 
cide  in  one  half,  This  shape  offers  great  advantages  for  the 
teginning  of  the  vault,  giving  it  a  regular  appearance  and  ira- 
lies  its  construction  easier,  especially  if  numerous  iceiiifcers 
separate  in  fan  shape. 

Eut  to  the  gênerai  use  of  this  arrangement  nere  usually  opp- 
csed  difficulties.  It  is  first  eirtarrassing  that  the  beiéht  of 
the  croïïn  of  the  ercb  is  fixed  ty  it;  tbe  crcwns  of  the  side 
arches  are  Icwer  tban  the  iriddle  of  the  vault,  and  they  also 
theDDselves  differ  in  a  rectangular  vault,  indeed  so  much  the 
irore,  the  Œore  the  plan  to  te  vaulted  varies  froir  the  square. 
Eut  at  tbe  saite  tiice,  for  exairple,  if  the  sides  of  the  tay 
are  in  the  ratio  of  1  to  3.  in  b  c  d  1,  the  arches  struck  cver 
the  short  sides  assune  a  very  pointed  foriE  (lancet).  (See  fc  S'^ 
e  in  Fig.  43.). 

Such  a  form  for  side  arches  has  not  exaotly  structural  objec- 
tions and  affects  only  the  possible  insertion  of  a  windov,  but 
those  defects  appear  more  decideHy  if  one  conceives  that  the 
wall  b  c  is  replaced  by  a  cross  arch,  which  is  conoentric  with 
the  side  arch  and  receives  a  still  pointed  forœ  of  inarados. 
But  hère  will  be  enhanoed  in  an  overpotrer ing  way  the  charact- 
eristio  peculiarity  of  the  pointed  arch,  and  kx  a  load  or  force 
on  the  ha«nch   nill  be  transfornied  into  a  force  acting  on  the 
keystone  upward,  that  again  requires  to  be  neutralized  by  a 
loading  on  the  crowi.  Even  œore  does  such  a  fault  aake  itself 
felt,  if  the  side  thrust  of  this  arch  p  q  acting  at  e  opposes 
oi\e  i  i  of  much  wider  span.  Not  only  will  lie  pjlayy  the  part  of 
a  force  acting  on  the  haunch  of  b  e  and  receiwe  the  outward 
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force,  but  it  will  find  no  résistance  in  the  side  thrust  b  e 

reduced  to  a  fflinimum,  and  tberefore  makes  necessary  a  subst- 

antial  increase  in  tbe  dinensions  of  the  pier  e. 

Ihe  deçendence  ot  the  heigbt  of  the  crown  on  the  choice  of 

the  radius  cao  thus  easily  teccine  inconvénient,  and  it  may   even 

be  entirely  necessary  te  îiz   first  the  beight  of  the  crowns  of 

the  separate  arches  according  to  other  définite  aids«  Those  d 

différent  reasons  iiay  recuire  that  either  ail  crowns  irust  te 

at  the  sacce  height,  or  that  the  crowns  of  the  grcin  arches  and 

thus  the  Œiddle  of  the  vault  fce  bigher,  cr  even  that  the  vertex 

of  one  or  of  several  side  arches  rise  bigher  than  the  crown  of 

the  diagonal  arches.  lo  justify  the  requirenents  on  both  sides, 

Œen  bave  atteupted  to  fix  the  height  of  tbe  crown  according  to 

the  reqaireirents,  and  yet  to  strike  811  arches  witb  the  saie 

radius. 

In  the  Gotbic  A  E  C  took  of  Fr.  Hoffstadt  (Frankfort-a-M.lS40) 

is  a  method  applied  for  this  çurpose.  wbich  is  explained  in  Pig.- 

Por  the  side  arch  with  span  b  e,  tbe  crown  is  fixed  at  i,  for 
exaœple  bere  at  tbe  same  beigkt  as  tbe  crown  of  tbe  diagonal 
arches.  Then  both  branches  of  the  pointed  arch  are  struck  with 
the  radius  of  the  geometrical  arch  frorr  the  centres  k  and  1. 

Ibe  arches  eut  the  vertlcals  at  the  sider  and  thus  take  a  f 
forir  corresponding  to  tbe  Wocrisb  bcrseshoe  arch.  îhis  forir  of 
arch  is  little  to  te  recocnended,  which  tut  occasionally  was 
constructed  in  the  Gothic  period  as  in  Cantertury.  for  exairple, 
and  ttay  te  avoided  ty  changing  the  arch  telow  e  into  a  straight 
line.  Eut  then  results  a  stilted  troken  arch,  Just  as  unsatis- 
factory  and  is  iruch  better  replaced  ty  a  regular  pointed  arcb. 

Since  ty  tbe  construction  atove  the  desiratle  unifcriity  cf 
the  springings  of  the  arches  is  net  attained,  tut  otherwise 
few  advantages  resuit  froin  uniforirity  cf  radii,  this  experin- 
ent  lEust  te  regarded  as  useless. 

Another  netbod  of  ottaining  equal  radii,  witb  clcse  heights 
of  construction,  places  tbe  centres  of  the  lerger  arches  telow 
|be  base  line,  wbereby  resuit  troken  arches  (Fig.  47).  îbe  ap- 
pearance  of  the  letter  for  a  sligbt  drop  of  tbe  centres  is  not 
vevy  disturting,  and  statically  it  is  even  favoratle.  îbe  dés- 
irable uniforir  sçringing  cf  the  arches  is  indeed  slso  not  att- 
ained  in  thie  way. 

Compound  pointed  arches. 
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îïorthy  of  consideretioD  II  a  construction,  that  already  sincJ 
the  eud  of  the  13  th  centory  foocd  great  use  in  English  Gotbic-I 
it  is  fcased  on  tbis,  that  each  arch  is  conposed  cf  two  parts 
wîth  différent  radii,  indeed  so  tbat  ail  loïier  parts  bave  the 
sanie  radius,  Fig.  48, 

The  lower  parts  a  bj,  a  bg  °^  ^  ^3»  ^^^    ^H  struck  with  tbe 
same  radius  froœ  tbe  centra  0.  On  tbe  contrary  tbe  upper  parts 


bave  tbeir  centres  at  c^ 


of  Co.  Tbe  crowns  are  placed  at 


the  same  beight,  as  a  rule  in  the  rich  Englisb  vaults. 

Ihus  it  is  possitle  to  cfctain  unifom.  springings  for  tbe  ar- 
ches and  also  to  te  atle  te  îix  the  beigfcts  according  te  plea- 
sure  for  tbe  crown  of  each  arcb.  Ihe  frequently  recognized  forj 
of  arch,  wbich  natarally  carried  fron  tbe  vault  tbe  concentric 
line  of  the  windcw,  thas  dces  net  lack  a  certain  practical  jos* 
tificaticn,  tbougb  statically  this  fore  is  less  favorable  than 
tbe  ordinary  pcinted  arch, 

It  ïïculd  not  te  otjectionatle  nhere  peririssitle  aise  to  take 
the  forn;  of  the  pointed  arcb  sketcbed  in  Fig,  49,  Jihere  ccnvern 
sely  tbe  upper  part  of  tbe  side  of  the  arch  is  struck  nith  a 
sialler  radius,  fer  it  is  statically  favorable  and  is  also  en- 
entirely  staisfactory  to  tbe  eye  ;çitb  s  scoll  cûan^e  in  tne  r 
radius.  Viollet-le-Cuc  ssserts  in  bis  Cicticnary,  Vol.  VI,  t« 
29.  that  pointed  arches  freguently  occorrec  in  tbe  12  th  cen- 
tury,  nhcse  sides  at  tbeir  niddle  part  ar^  struck  with  a  grea- 
ter  radius.  Likewise  could  a  statically  favorable  fcrn  te  ett- 
ained  therety. 
stilting. 

In  gênerai  it  is  not  advisatle  to  assign  toc  great  iaportanc^ 
to  fixed  theoretical  rules  of  construction,  tut  eue  should  ra- 
ther  first  te  guider  ty  a  regard  te  teauty  and  the  actual  pracH 
tical  requirenents.  î^cst  reacb  tbe  aiir  ty  tbe  ordinary  pciDtedj 
arcb.  If  one  neglects  tbe  unifcrcity  cf  tbe  radii,  it  îiill  te 
easy  te  give  the  arches  any  desired  fcrn:,  and  if  necessary  te 
afford  any  desired  heigbt  ty  stilting. 

Por  example,  if  it  be  desired  to  open  the  side  arch  by  a  win- 
dow  or  a  free  opening  with  a  fixed  shape  of  arch,  then  the  5id< 
aroh  is  properly  drawn  conoentrio  as  anuch  as  the  desired  heigbl 
of  the  crown  requires.  In  this  Pig.  it  is  assuaed  that  the  sid( 
arch  bas  the  same  heigbt  of  crown  as  the  groin  aroh  représentée 
with  it  should  hâve.  The  difficulty  that  aay  be  oaused  by  stil- 


stiltiag  for  the  spriagine  of  tb*  vault,  etc.,  will  be  discus- 
sed  at  the  proper  place. 

îhe  developnent  of  the  élévations  of  tbe  arches  for  several 
diffeeent  vaalted  tays  adjoining  each  other,  socb  as  oocor  in 
charches  î?ith  several  aisles,  Farticnlarly  Œakes  carefal  jodg- 
ent  essential.  There  can  either  occor  a  bénéficiai  graduation 
of  the  heights.  or  if  the  existence  of  an  upper  floor  or  any 
sinilar  reason  compels  tbis.  the  croîins  are  irade  the  saice  hei- 
ght,  The  choice  of  différent  radii  and  the  use  of  stilting  al- 
ways  leads  to  the  aiir.  Natnrally  irast  static  reooireŒents  and 
the  difficolty  of  forming  the  springings  (see  tbat)  will  not 
te  left  ont  of  view. 

Vaalts  over  irregular  tays, 

6ays  of  trapézoïdal  forœ. 

Irregular  tays  recuire  spécial  considération»  If  the  plan 
of  the  rooE  to  te  vaulted  is  a  trapezoid  as  in  Fig.  51.  then 
the  groin  arches  cannct  te  turned  exactly  over  the  diagonale, 
since  thèse  will  consist  cf  two  very  différent  tranches,  the 
sualler  one  either  being  stilted,  or  as  in  Fig,  51a  itost  te 
struck  witb  a  far  larger  radius.  Eut  the  structural  difflcnl- 
Xi   results.  tbat  tbe  larger  balf  presses  over  tbe  sualler,  se 
tbat  tbe  statility  ïïay  te  endangered.  Iherefcre  tbe  crcîin  unst 
te  trsnsferred  froc  the  intersection  C  of  the  diagonâjs  towerc 
the  longer  side,  atout  tbe  âiddle  of  the  iiiddle  line  at  C  ,  or 
tetter  a  little  farther  te  tbe  gecaetric  centre  or  even  tbe  c 
centre  of  gravity  C*  of  the  trapezoid.  Iben  tbe  four  halves  cf 
the  groin  arches  will  bave  apprcxicately  eçual  stresses.  If  one 
desires  to  go  farther  and  to  place  tbe  crown  atout  over  the  p 
point  g,  îihich  is  eouidistant  froii  tbe  four  angles,  tben  wculd 
te  ottained  four  entirely  siirilar  groin  arches,  but  eouilitrian 
îTOuld  non  te  disturted  in.  the  opposite  direction.  Sow  «ould  tbe 
total  thrusts  of  the  arches  d  k  and  c  g  exceed  tbose  of  tbe  t 
two  others,  and  thereby  tbe  crown  would  te  iressed  toward  the 
longer  side.  Various  expérimental  arrangeirents  are  sbown  ty  tbe 
niiddle  âges  at  the  titte,  wben  it  was  necessary  to  give  the  trap- 
ezoidal  tays  of  tbe  cboir  aisle  apprccriate  groin  vaults.  (See 
preceding  page  16).  Ihus  in  the  choir  cf  the  catbedral  at  Lan- 
gres  (Viollet-le-Dnc.  IV,  p.  70)  tbe  groin  arches  are  still 
turned  over  the  diagonals,  and  they  bad  tbe  tom  of  tbe  seci- 
circle.  Hence  their  intersection  lay  far  teneatb  the  crcwn. 
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so  tbat  tbe  pendant  extending  doHniiard  faad  an  inclined  position. 

It  freguently  oocurs,  tbat  tbe  groin  arcbee  in  projection  on 
tbe  groand  had  not  foar  straight  tôt  broken  lines*  Aside  froŒ 
tbis,  tbat  already  by  tbe  irregolar  intersection  of  cylindrical 
or  conical  surfaces,  tbis  fori  often  resnlted  of  itself,  (see 
Figs.  ce  and  20  I).,  it  is  soŒetinies  esployed  intentionally  in 
Gothic  rifcted  vaults,  indeed  fer  tue  reasons.  Eitber  tecause 
Œen  wisb  to  bave  two  sinilar  springings  for  tbe  adjacent  coœ- 
partments,  and  tberefore  tbe  rits  are  allowed  to  coŒKence  in 
tbe  line  bisecting  tbe  angle,  or  tecause  tbey  are  «isb  to  â^cid 
a  sidewise  projection  at  tbe  intersection  of  two  unequally  tb- 
rusting  compartnents.  îbe  freguently  oocurring  so-called  spiral 
rits  in  tbe  net  vanlts  of  tbe  late  period  will  te  nentioned  late| 

Entirely  irregular  plans. 

For  entirely  irregular  plans  (Figs,  52,  53)»  wbetber  tbey  b 
bave  four  or  irore  sides,  as  a  rule  ne   proceed  test  ty  placing 
tbe  jieystone  over  tbe  geoiretrical  lentre  or  even  tbe  centre  of 
gravity  of  tbe  area.(Ibe  latter  can  te  found  with  sofficient 
accuracy  ty  cntting  tbe  area  oot  in  tbick  paper  and  talancing 
it  on  tbe  coŒpass  point).  Eut  ail  groins  baving  différent  len- 
gtbs,  it  is  test  to  detenrice  tbe  forir  of  tbe  élévation  for  t 
tbe  J.onger,  afterward  tbose  of  tbe  others. 

Sittilarly  tut  in  a  différent  fom  is  tbeated  tbe  vaulting  of 
a  tri8Dgular  tay. 

Triangular  bay. 

Tbis  first  develops  from  tbe  simple  needs.  Let  a  t  c  d  in  Pig< 
54  te  tbe  area  to  te  vaulted,  wbicb  is  divided  ty  tbe  cross  ar- 
cbes  e  f  and  g  d  into  rectangular  tays  so  tbat  tbe  triangle 
g  t  d  is  left.  Or  tbere  iray  te  a  rectangular  area  a  b  c  d  in 
Fig.  55  to  te  vaulted,  against  »hose  longer  side  are  placed 
partition  walls  e  e,  f  f  and  g  g.  If  tbe  outer  walls  of  tbe  rooj 
are  not  sufficiently  tbick  to  receive  tbe  tbrust  of  tbe  vaults, 
tbe  partition  walls  irust  serve  as  atutirents.  tbereby  coŒpelling| 
tbe  separate  tays  to  take  tbe  triangular  forn  cf  plan  e  a  g, 
eg  f,  etc.  The  sacristy  of  tbe  cburcb  cf  Ss.  Fêter  and  Faul  at 
Stettin  exbitits  an  approxinately  souare  plan  divided  in  triaD-| 
gular  tays  (Fig.  56).  Hère  tbe  addition  tô  tbe  cburcb  ty  a  siô( 
entrance  k  seems  to  te  tbe  cbief  reascn  for  inserting  tbe  fiftl 
support  e.  Another  occasion  for  tbis  fon  of  plan  Eay  resuit 
froii  tbe  larger  plans  of  cboirs  witb  aisles,  tbat  «ill  te  irent- 
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centioned  later. 

The  érection  cf  the  vaolt  over  sach  a  triangalar  tay  nay  oc- 
cur  in  various  ways.  Sitber  the  coicFODents  directly  extend  to 
the  three  side  arches  and  intersect  atove  like  bip  roofs  (Fig. 
57)»  and  as  for  exauple  soch  as  occur  on  the  choir  aisles  of 
the  cathedral  of  Paris  and  of  Notre  Cane  at  Chalons,  or  the 
triangular  plin  is  farther  divided  ty  the  three  lines  a  h,  h  g 
and  h  e  in  Fig.  55.  which  are  the  projections  of  the  proper 
diagonal  rits,  while  the  arches  torned  over  the  triangular  si- 
des  appear  as  cross  arches.  A  very  teaatiful  vaalt  of  the  last 
kind  is  found  in  the  louer  hall  of  FOners  at  Frankfcrt^a-Î^. 
Figs.  57  and  58  show  the  contrast  tetween  both  foriws  of  vaolts 
in  perspective.  In  the  latter  icay  occar  the  descriting  of  the 
arches  in  the  same  manner  as  for  the  cross  vault  with  four  si- 
des,  30  that  one  tegins  with  the  construction  of  the  diagonal 
arches,  which  if  the  triangle  is  eouilatexal  nay  again  te  quad- 
rants. Eoth  fornis  of  vaults  nay  te  coŒbined  in  a  vault  with  t 
the  plan  given  in  Fig.  55^,  in  the  way  that  the  longer  triangles 
a  e  g,  etc.,  are  like  Fig.  58,  and  the  the  sn-aller  ones  a  e  c 
left  at  the  sides  te  vaulted  like  Fig.  57  on  account  of  their 
smaller  size.  Ihe  hipped  vaulting  on  the  corners  eiployed  there 
can  also  te  transferred  to  tays  with  four  sides,  and  then  ori- 
ginates  the  interesting  tut  seldom  used  fom  of  the  diagonally 
placed  cloister  vault. 

Plat  arches  of  vaults. 

Where  height  is  lacking,  as  particularly  the  case  in  utility 
tuildings,  there  can  the  arches  of  vaults  be  œade  segicental  in- 
stead  of  seiricircular  or  pointed  arches,  or  also  ty  the  troken 
arch  nnch  preferred  in  secular  Englisb  Ccthic,  i.e.,  pointed 
arch  with  troken  haunch.  In  construction  such  cross  vaults  ag- 
rée with  those  already  descrited.  For  exairple,  if  in  Fig.  59 
the  arch  a  g  e  is  the  groin  line,  tben  with  the  use  of  the  saie 
radius  can  te  constructed  the  side  arch  over  a  f  as  a  troken 
arch,  or  to  reach  the  saire  height  at  crown  as  drawn  at  the  ri- 
ght,  over  the  side  a  f  iray  te  turned  a  segmentai  arch  with  a 
SŒaller  radius. 

4.  Vaults  with  a  coicbined  Systen  cf  Rits. 
Bexapartite  and  octa^artite  vaults. 
The  hexapartite  vault. 

In  the  12  th  and  13  th  centuries  is  found  the  systeir  of  the 
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hexapartite  vanlt.  In  the  Noraen  and  nortbern  trench  norks  as 
well  as  in  Germany  in  the  cathedral  of  Linitarg  and  otber  places. 
Its  origin  is  connected  with  the  entire  arrangeient  of  the  gr- 
ound  plan  {see  5ig.  15.  III).  and  it  nas  again  generally  atan- 
doned  with  the  progressive  developirent  of  Gothic  art*  Fig,  60 
shows  the  plan  and  Fig.  6l  is  its  perspective  view.  It  is  for- 
ited  over  the  middle  and  transverse  aisles  of  a  tasilica,  and 
it  cbiefly  bas  a  square  plan,  that  corresponds  to  the  fcreadtb 
of  two  fcays  of  the  side  aisle.  It  differs  froni  the  ordinary 
cross  vaalt  in  that  te  two  diagonal  arches  a  t  and  c  d  is  also 

added  a  third  groin  arch  e  t,   that  finds  its  supports  on  the 

not 
interoediate  piers  a  and  f,  aence  the  latter  only  serve  as  sup- 
ports for  the  side  aisle  tut  also  for  a  part  of  the  âiddle  ai- 
sle. ïhe  longitudinal  walls  are  each  divided  into  two  side  ar- 
ches, wherety  the  entire  vanlt  contains  six  triangnlar  compart- 
ffients.  ïhe  compartments  e  C  t  and  a  C  d  are  ordinary  compartm- 
ents  of  cross  vaults,  while  the  four  at  the  side  vanlts  d  f  C, 
fc  f  C,  etc.,  receive  an  unsyiciEetrical  forni  that  is  test  real- 
ized  by  a  horizontal  section  noade  at  a  certain  height  that  sh- 
ows the  parts  hatched  in  the  plan. 

The  development  of  the  arches  is  indicated  in  the  ground  plan 
The  groin  arches  a  b  and  c  d  are  semicircular  according  to  rule, 
the  partial  groia  c  f  must  naturally  be  an  arch  of  the  same  h 
height.  Por  the  six  round  arches  it  is  on  the  oontrary  free, 
either  to  bring  them  to  the  same  height  (Fig.  62)  or  to  leave 
their  crowns  lower  (Eig.  61).  In  the  oldest  ezasples  somotiooes 
occurs  the  form  of  the  stilted  semicircular  arch,  whioh  was  v 
very  soon  replaced  by  the  pointed  arch,  much  more  suitable  for 
this  form  of  vault.  The  surfaces  of  the  oompartœents  may  be 
straight  or  swelled,  according  to  the  requiremen ts  of  the  form 
or  of  the  exécution. 

Figs.  62  *c  62c  illnstrate  the  deielopnent  cf  the  élévation 
of  a  hexapartite  vault  with  stilted  side  arches.  Fig.  62  repre-l 
sents  the  longitudinal  section,  62  a  and  62t  show  plans  at  dif-| 
ferent  heights.  while  62c  uaïes   clear  the  forii  of  the  lower  p 
pièces  of  the  partial  groin.  In  conséquence  cf  stilting  the 
side  arches  a  vertical  wall  is  placed  teneath  and  fcehind  the 
partial  groin,  that  |;ixst  farther  np  passes  into  the  vaulting 
of  the  coffipartnent.  ïhe  tbrust  that  acts  on  the  intermediate 
piers  of  the  hexapartite  vanlt  is  iranifestly  Œuch  less  than 
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tbat  acticg  on  tbe  Eain  piers.CUsaally  tut  I/3  as  nucb),  îbere- 
fore  the  fÉrner  require  lesser  diBcensioDS,  as  in  tfae  catbedral 
at  Littburg,  the  catbedral  of  Laon,  tbe  cburcb  at  Ifantes,  or  if 
the  diaensiODS  of  the  çier  are  not  detencined  fcy  the  throst  of 
the  vaults  of  the  aide  aisles,  it  nay  onit  the  artificial  ens- 
urance  ty  flying  tuttresses.  Hence  ibère  tbese  assomptioDS  oc- 
car,  ibère  eitber  tbe  pler  is  weaker  or  the  arrangement  of  fly- 
ing tuttresses  is  difficolt,  wbete  otberwise  the  arrangenent 
of  tbis  hexapartite  vault  would  te  nearest  the  exécution  else- 
where  of  the  systeit  cf  the  otlong  cross  vault. 

For  exaiEple»  we  ireet  sucb  conditions  in  the  arrangement  of 
the  transverse  aisle.  Let  Fig*  63  te  the  plan  of  sucb  iow  •> 
side  aisles  and  otlong  cross  vaults  over  the  niiddle  aisle.  The 
thrust  of  the  vault  of  the  iriddle  square  against  tbe  transept 
pier  t  acts  against  tbe  clearstory  walls  of  tbe  transept  and 
Œiddle  aisles,  and  against  the  vault  of  tbe  niiddle  aisle  on  t 
the  aisle  pier  a,  tbe  flying  tuttress  thrown  froŒ  a  to  c.  On 
the  contrary  there  opposes  the  thrust  acting  on  tbe  point  d  in 
the  direction  d  c  no  wall  of  sufficient  heigbt,  and  jast  as  1 
little  can  a  flying  tuttress  te  arranged  at  d,  unless  the  win- 
dow  c  d  is  omitted,  and  finally  froii  d  to  c  is  possitle  a  fly- 
ing tuttress  to  strike  the  tuttress  at  c,  thus  perbaps  overth- 
rown.  ïherefore  it  is  next  te  reduce  tbe  thrust  of  tbe  vault 
at  d,  and  tbis  occurs  just  ty  tbe  arrangement  cf  a  hexapartite 
groin  vault  over  e  i  t  t  of  the  given  plan,  as  found  in  the  c 
catbedrals  of  Paris  and  of  Eeaavais.  It  is  possible  tbat  in 
tbis  plan  is  to  te  sought  the  first  impulse  for  tbe  development 
of  tbe  hexapartite  vault* 

Also  fer  certain  kinds  of  choir  plans,  whose  investigation 
we  irust  tberefore  anticapate  bere,  are  affoéded  allied  arrange- 
ments. If  tbe  choir  plan  adjoins  witb  a  balf  polygon,  for  exam-l 
pie  witb  five  sides  of  the  decagon  (In  Pig.  54),  then  the  nat- 
ural  jnnction  of  tbe  rits  lies  at  tbe  mîddle  of  tbe  tase  of  tbe 
polygon,  and  thus  at  c.  Eut  te  the  side  thrust  acting  bere  is 
only  opposed  tbe  widtb  a  t  of  tbis  rit,  an  insnfficient  résis- 
tance, if  the  adjacent  rectangular  tay  of  tbe  vault  is  formed 
on  tbe  System  of  the  otlong  cross  vault.  Iberefore  tbis  System 
must  te  avoided,  and  tbis  occurs  if  tbe  rits  from  d  and  e  est- 
end  to  c  instead  of  diagonally,  so  tbat  the  tay  a  t  c  d  ta|e8 
tbe  form  of  a  hexapartite  cross  vault.  wbile  tbe  next  cne  is 
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covered  by  tfae  asaal  cross  vaolt*  Soch  arrangeiEeDts  are  often 
foQDd,  anoDg  otbera  in  tbe  church  of  S.  Elisabeth  at  bfartorg 
and  tbe  collegiate  cbnrch  in  ïïetter, 

^nst  as  the  arrangement  of  tbe  bexaçartite  cross  vaalt  is  b 
based  on  the  insertion  of  a  pier  in  each  of  the  tio  sides  of 
the  vault,  there  resalts  there  tbe  insertion  of  one  pier  in 
each  side  of  a  aouare  the  octagonal  cross  vaolt,  in  whicb  like- 
wise  tbe  coŒpartments  c  C  b,  a  c  d  (Pig.  60)  are  also  halved. 
Sach  an  arrangement  of  piers  oÇcors  where  the  western  towers 
are  connected  with  the  plan  in  five  aisles,  so  that  the  i?idth 
of  the  tower  is  egual  te  that  of  both  side  aisles,  îhen  indeed 
if  as  in  Cologne  the  lower  rooir  is  divided  and  inclades  a  cha- 
pel  besides  the  entrance,  there  results  a  ninth  pier  at  tbe 
Œiddle  of  the  square,  and  the  plan  of  the  vanlt  in  four  eqoal 
bays.  Eut  where  the  interior  of  tbe  tower  is  entirely  united 
with  tbe  interior  of  the  church,  as  in  tbe  cathedral  of  Paris, 
the  Œiddle  pier  is  superfluous  withont  any  spécial  plan  of  the 
tower,  and  there  results  an  octagonal  cross  vaalt,  A  peculiar 
exauple  of  this  kind  is  found  in  the  central  tower  cf  S,  l.*aclcu 
in  Rouen,  whose  vault  is  raised  twc  stcries  atcve  the  vaults 
of  the  iriddle  aisle,  so  that  frcir  the  church  is  had  a  view  cf 
the  interior  cf  the  tower.  Ihe  side  arches  are  net  stilted,  b 
but  tbeir  crowns  reniain  far  belcw  tbe  diagonal  ribs.  Froi  tbe 
eight  crowns  nf  the  side  arches  hère  extend  inclined  ridges  to 
the  keystcne,  so  that  tbe  entire  vault  exhibits  the  plan  given 
in  the  right  half  of  Fig.  65. 
Star  and  Net  Vaults. 
Biminution  of  the  compartmen ts . 

The  design  of  the  octapartite  vault  carries  with  it  a  réduc- 
tion of  the  areas  of  the  coŒpartirents,  since  instead  of  four 
great  coicpartirents  are  eight  smaller  cnes.  Eut  a  diirinution 
of  the  compartirents  is  there  attained  only  by  increasing  the 
nuŒber  of  supports;  it  can  be  dcne  witbcut  this  by  the  insert- 
ion of  new  ribs,  and  this  then  leads  te  varions  richer  fcrns, 
airong  which  are  particclarly  proninent  tbe  star  and  tbe  net 

vaults. 

ihe  endeavor  te  reduce  the  size  of  the  coŒpartœents  icust  te 
regarded  as  a  natural  resuit  of  the  Gotbic  principle  cnce  int-| 
roduced.  When  nien  opposed  the  ribs  as  supporting  nenibers  ♦c  t 
the  compartnents  as  the  ligbt  supportée  filling  surfaces,  it 
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usa  a  nest  step  to  maltiply  the  bearing  rlta,  so  as  to  more  c 
conveDxeotly  vaclt  tbe  filliog  earfaces  aod  to  nalie  tbe  lass 
ligbter.  SDJoyneDt  of  tbe  pleasing  arrasgement  of  tbe  linea 
aided  in  ever  aalslDg  tbe  pattern  ricbec,  actil  it  tbe  close 
of  tbe  aiddle  âges  it  fell  ioto  capriciotis  degeneratioss. 

Tberefore  tbe  iDcrease  io  tbe  rlts  is  to  be  regarded  ar  a 
previoasly  indicated  course  of  development,  and  tbos  différ- 
ent causes  bave  coutrlbuted  to  stiisilate  it. 

In  tbe  plan  given  In  Fig.  66  wlth  reotangular  bays  in  the  a 
•iddle  aisle  oame  into  use  the  ohoir  ending  mentioned  in  Fig. 
64  witb  a  bezapartite  vault.  This  sbows  ttaat  the  oompartment 
d  o  6  is  larger  than  any  adjacent  one,  so  that  there  resalts 
a  not  entirely  satisfactory  appearanoe,  the  vaalting  courses 
of  this  compartment  eztend  awkwardly,  and  if  they  are  svelled, 
a  greater  rise  of  the  segmentai  arch  forming  the  svelling  is 
necessary.  This  extra  height  may  becosoe  inconvénient  for  the 
beams  that  extend  over  the  vault.  Horeover  too  large  a  eonp- 
artœent  inakes  necessary  an  increase  of  the  thickness  of  the 
wall.  And  this  leads  to  a  farther  division,  as  by  tbe  two  balf 
groin  ribs  d  c'  and  e  c',  witb  the  ridge  rib  c'c  resisting  tbe 
sida  thrust  at  tbe  crown . 

Tbe  same  condition  is  repeated  in  the  middle  square.  If  ail 
four  oompar tmen ts  are  divided  bere  in  the  same  manner,  thèse 
will  pass  to  the  plan  of  tbe  star  vault,  as  found  over  the  aid-| 
die  square  of  the  cathedral  of  Beauvais  and  many  others. 

The  subdivision  of  tbe  compartments  by  an  increased  nuaber 
of  ribs  may  however  be  deœanded  by  other  considérations.  For 
exaople,  let  fig*    67  be  tbe  plan  of  a  tower  vault  at  the  cent- 
re of  which  must  renain  a  ciroular  opening,  to  be  able  to  hoist| 
the  bells  or  some  building  materials  .f or  repairs.  This  opening 
is  enclosed  by  a  horizontal  ring  supported  by  tbe  ribs.  If  the 
ring  consists  of  but  four  pièces  a  b,  b  o,  etc.,  the  groin  ribsj 
suffice  to  support  it,  but  if  the  opeaing  is  so  large  that  the 
requiras  mora  pieoeo,  say  ei^ht,  tben  it  is  advisable  to  incr- 
ease correapondingly  the  nusaber  of  points  of  support.  This  can 
be  done  by  the  rising  vault  witb  ridge  ribs  k  a,  etc.,  or  oth- 
erwise  by  the  insertion  of  the  ribs  h  b,  h  e,  will  attain  the 
purpose. 

Star  vaults. 

Tbe  preceding  and  aany  other  conditions  lead  to  tbe  divisionl 
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ty  rite  in  the  ircst  diverse  ways.  Star  vaults  occupy  tbe  Œost 
proirinent  place  of  ail.  ïhe  clearest  and  sinplest  fon  of  thèse 
is  shown  ty  tfae  crossing  fcay  in  Pig.  66.  It  originated  ty  ios- 
erting  in  eacb  triangular  coirpartment  of  an  ordinary  cross  va- 
olt  three  rits  tisecting  its  angles,  whicb  unité  at  a  Œiddle 
point.  When  this  division  is  applied  to  the  richer  kinds  of 
cross  vaults,  there  are  produced  correspondingly  richer  foriDS. 
Ihe  octagonal  vault  thus  gives  the  fors  represented  in  Fig.  68, 
which  is  placed  for  comparison  teside  the  star  forir  resalting 
froŒ  the  octagonal  vault.  Œhey  only  differ  in  that  the  first 
bas  eight  points  of  support  placed  in  a  square,  tut  in  the  lat- 
ter  they  are  arranged  in  an  octagon.  Eooies  with  a  réguler  poly- 
gonal plan  lead  to  particularly  teautiful  star  fornis,  which  a 
are  transferred  in  corresponding  forni  te  the  polygonal  choir 
ending.  Over  otlong  tays  of  vaults  iray  likewise  te  placed  star 
vaults,  as  over  squares  they  acouire  only  a  displaced  forn:, 
that  indeed  in  reality  ty  the  curvature  of  the  arches  bas  a 
far  less  pleasing  effect,  tban  in  the  plan. 

î^aturally  over  entirely  irreéular  plans  iray  aise  the  cross 
vault  te  transfcTEed  intc  a  star  vault. 

A  scniewhat  différent  shape  is  shcwn  ty  the  star  vault  tbat 
results  fron  the  cross  vault  witb  prcjecting  ridge  rits  (Fig. 
70).  Ihe  crown  or  ridge  rits,  whcse  origin  is  te  te  referred 
to  the  technics  cf  vaulticg,  is  found  very  early  in  Eornan  and 
English  vaults,  tut  already  occurred  in  the  Romanesque  period 
in  Gemany,  as  proved  ty  the  churches  at  Ospatruck  and  Wîinster. 
îhey  cocnect  the  crowns  of  the  side  arches  with  the  keystone, 
and  as  a  rule  rise  toward  the  latter  and  are  forired  as  segmen- 
tai arches.  If  the  ridge  rit  already  divides  the  surfaces  of 
the  vault,  this  also  favors  in  a  high  degree  a  further  extens- 
ion cf  the  division.  ?ig.  71  shows  an  addition  of  rits  that 
support  the  ridge  rits  at  the  niddle.  very  desiratle  with  its 
generally  flat  forir.  'Ibère  results  in  tbis  way  a  very-  widely 
distrituted  star  forir.,  for  exaitple  fcund  in  esplcynient  for  the 
Crossing  of  the  cathedral  cf  Airiens.  Likewise  frequently  occurs 
tbe  arrangenent  in  Fig.  72,  that  aircng  cthers  is  shown  ty  the 
cathedral  at  Schwerin  and  tbe  churches  at  Kfislin  (Fig.  74,  tut 
ircre  rare  is  the  forE  taken  ty  tbe  attey  church  at  Westminster 

in  London  (Fig.  73)- 

Ihe  adjunction  of  the  choir  polygcn  to  the  rectangular  tay 
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of  tbe  vaalt  still  leads  to  cther  varying  divisions,  for  exanc- 
pie  as  sboîîD  ty  Fig.  75-  Hère  the  cboir  rits  a  C  and  d  C  meet 
e  C  and  f  C  going  in  tbe  saite  direction.  If  then  for  the  ribs 
t  C  and  c  C  are  te  te  çrovided  a  ccrresponding  résistance,  tb- 
ere  resuit  tbe  partial  rits  C  g  and  C  h,  tbat  extend  froŒ  tbe 
crown  of  the  choir  vault  to  tbe  side  of  the  cross  rit  e  f,  and 
tberefore  not  to  tend  tbis  sidewise,  tbus  appear  to  require 
the  arrangeirent  of  tbe  rits  g  i  and  h  i,  tberety  ccntinning  t 
tbe  s8Œe  irovenient  tbrougb  tbe  entire  widtb  of  tbe  tay.  We  say 
appear  intintionally,  for  a  very  conipulsory  structural  need 
does  not  exist,  the  tbrust  of  tbe  rits  e  C  and  f  C  and  of  tbe 
adjacent  compartirents  tordered  ty  then  can  suffice  to  resist  ~ 
tbat  of  the  polygonal  vault;  tbus  there  generally  results  no 
further  advantage  froir  tbe  entire  arrangement  tban  the  single 
réduction  of  the  coŒpartirents,  and  we  gradually  pass  te  the 
point,  where  tbe  ornamental  construction  passes  into  structur- 
al décoration.  ïïe  sball  not  express  tlaire  ty  tbis,  tut  it  is 
undesiratle,  tbat  the  ricber  fcrnis  like  tbose  represented  in 
Figs,  76,  77  and  75,  are  rather  due  to  an  endeavcr  for  greater 
ttagnif icence,  tbar  owe  tbeir  crigin  te  a  structural  mctive. 

îwo  of  thèse  exairples  already  exbitit  an  interruption  of  the 
diagonal  rits,  therety  fcrming  a  transiticn  te  tbe  class  ef  v 
vaults  nen  te  te  descrited,  Generally  tbe  richoess  cf  thèse 
foriDS  in  plan  is  capable  ef  tbe  greatest  enbanceient  and  diversi] 

Net  vaul ts , 

Yet  îiore  varied  tban  the  star  fcrnis  are  the  ghapes  coŒprised 
under  the  nanie  of  net  vaults,  As  star  vaults  are  designated  ail 
plans  of  vaults  previously  ccnsidered,  se  far  as  tbey  are  tased 
on  the  simple  cross  vault.  In  tbeir  tbe  square  or  rectangular 
tay  is  divided  ty  groin  rits,  and  each  coirpartœent  tbus  fornied 
«as  Eutdivided  into  a  larger  or  sialler  nuiiter  of  sutordinate 
parts.  For  exaŒple,  tbe  plan  of  a  simple  star  vault  tbus  resnl- 
ted,  in  that  each  triangular  vault  included  ty  tbe  diagonal  r 
rits  was  sutordinated  like  a  triangular  vault  first  in  tbe  ricb- 
er forns,  tbus  developed  like  Figs.  77  and  7S,  tbe  diagonal  r 
rits  appear  as  interrupted,  or  rather  separated  into  two  rits 
ïïeeting  at  tbe  saœe  angles,  i.e.,  tbe  direction  of  tbe  princi- 
pal force  is  resolved  into  twc  coirponents.  Ibe  further  exécut- 
ion of  tbis  System,  tbus  tbe  substitution  of  tbe  resulting  ty 
tbe  generating,  of  tbe  diagonal  ty  tbe  cemponents,  and  conver- 
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ccDversely,  n«îi  forirs  the  tbeire,  wbicb  is  te  te  varied  in  the 

compound  piera,  and  tbat  with  tbe  principle  of  an  increase  in 

the  intersections  nakes  possible  tbese  ricber  foriis.  Tbos  in 

tbe  plan  of  the  simple  star  vault  lay  tbe  groin  rifcs  te  conc- 

eived  to  be  replaced  ty  other  rits  and  tberefore  be  oiritted, 

tbus  passing  to  tbe  plan  given  in  Fig.  79»  tbat  again  repres- 

ents  a  siitplification  of  the  star  vault,  It  ezbitits  tbe  net 

vault  in  tbe  simplest  forni. 

It  would  be  incorrect  to  désire  to  refer  tbe  origin  of  tbe 

net  vault  to  only  a  capricious  enricbirent  of  the  forirer,  W 

Wbat  justifiable  ground  for  tbis  can  te  deduced  is  sbown  ty  : 

tbe  considération  of  an  elongated  tay  of  a  vault.  In  tbis  tbere 

resuit  angles  of  very  différent  si2es  at  the  teginning  of  tbe 

rits  as  in  Fig,  80,  Eut  froŒ  tbese  tesides  tbe  very  ugly>  appe- 

arance  results  the  fault  tbat  tbe  neniters  intersect  eacb  other 

very  irregularly,  and  tbat  on  account  of  the  différent  foris 

of  tbe  varions  coupartŒents,  tbe  rits  easily  receive  a  greater 

tbrust  froK  one  side  tban  froir  tbe  other,  Eoual  si2es  of  ang- 

are 
les  in  the  spandrel  as  for  thèse  reascn?  advsntages  for  every 

ritted  vault.  Eut  if  en  a  rectangular  tay  the  rits  are  drawn 

in  tbe  direction  of  the  line  tisecting  tbe  angle  and  not  jn 

tbe  diagonal,  there  results  the  net  vault  représentée  in  Fig. 

51  instead  of  tbe  sinple  crcss  vault.  Ihis  arrangecent  of  tce 

rits  irakes  possitle  at  tbe  sanie  tiire  a  skilful  adjunction  to 

tbe  choir  vault,  that  is  frequently  executed  in  tbe  iranner 

sketched  —  for  exairple  in  tbe  church  at  Notteln  in  ïïestphalia 

Wbat  free  forirs  can  te  assumed  ty  tbe  net  vaults  are  shown 
ty  tbe  exanples  represented  in  Figs.  32  and  S3  frcn  tbe  chnrch 
S.  Karia  at  Canzig  and  the  cathedral  et  Kaschan.  Hère  are  fooné 
engaging  gênerai  patterns,  in  the  place  cf  which  frequently  ap- 
pears  a  confused  wet  cf  lines  in  tbe  late  pericd. 

Ail  tbese  shapes  exhitit  only  an  interruption  of  the  diagonal 
arches,  and  the  cross  crcbes  teing  retained.  If  tbe  latter  are 
oiritted,  then  the  cbaracter  of  tbe  net  vault  açpears  irore  dec- 
idedly. 

We  shall  now  exairine  the  condition  ef  the  crcss  arches,  eff- 
ected  ty  the  division  in  the  various  tays.  In  the  works  of  tbe 
earlier  period  their  importance  «as  really  structural,  aircng 
others  ty  tbe  strcng  stilting  or  required  ty  tbe  arrangeirent 
of  the  flying  tuttresses.  (As  will  later  te  shown  and  treated 
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in  that  section),  Accordingly  they  received  a  greater  thickness 
and  bolder  profile  than  the  groin  rifcs.  But  for  the  érection 
of  tbe  vaolt  itself,  this  enlargement  was  generally  nnnecessary, 
ind  therefore  it  fias  onitted  already  in  the  13  tb  centary  in 
DDany  cases,  îbe  cross  rits  tben  received  foms  similar  in  shape 
and  siz8  to  the  groin  rits,  and  thos  there  resulted  a  condition 
not  essentially  differing  froni  the  cross  rits  tut  a  more  perf- 
ected  expression.  Eut  therety  was  it  only  accidentai,  that  they 
retained  their  direction,  and  according  to  the  principle  alrea-| 
dy  applied  to  the  groin  arches,  it  could  be  replacée  by  the  s 
sides  of  a  lozeng»,  Iherety  nien  advanced  to  the  plan  of  the 
eloDgated  net  vault  (Figs.  84.  85,  86), 
Net  vaults  of  tunnel  forio. 

îbe  ffost  characteristic  indication  of  the  latter  is  thereforel 
to  fce  songht  in  this,  that  the  groin  rits  vanish,  that  thus 
the  subdivision  in  bays  disappears,  and  the  rits  non  possess- 
ing  the  sane  function  for  the  vault  rise  froiE  piers  or  froi  s 
separate  springings  at  the  wall,  tut  without  emphasizing  thèse 
anywhere  in  the  entire  scheice,  weeve  the  irost  varied  lines  cv- 
er  tbe  area  to  fce  vaultec. 

In  a  very  decided  nay  this  character  is  expressed  in  the  iDan- 
ner  reprcduced  in  Fig,  S6  at  irany  places,  for  exaiple  in  the 
choir  at  Freifcnrg-i-E,  in  the  Catholic  church  in  l^arturg,  etc.J 
with  certain  variations  concerning  the  nuirter  of  divisions,  a 
and  tbe  plan  of  tbe  springings  of  tbe  rits  repeated  in  the 
plan  of  tbe  vault,  fron  which  with  tbe  rise  of  the  before  iren- 
tioned  principles  of  foriEation  can  te  developed  the  ncost  varie( 
fornB, 

In  élévation  thèse  vaults  ircstly  bave  the  shape  like  tunnel 
vaults,  only  that  along  the  wall  are  triangular  coiEpartments 
eut  in  tbe  tcrm   of  segïïental  coupartnents  (hatcbed  in  Figs* 

84  and  85)- 

Ibe  entire  surface  of  tbe  vault  is  covered  with  Iczenge  pan-| 
els,  that  are  terned  icesbes,  Acccrding  to  the  nuiïter  of  pansls 
placed  in  the  width  of  the  vault  are  distinguisbed  net  vaults 
of  one,  two,  three  ireshcs,  etc.  *If  the  distance  tetween  the  p 
points  of  support  corresponds  te  only  one  iiesh  (left  balf  of 
Fig.  84)..  the  rits  for  a  regularly  coursed  network,  intersect-j 
ed  ty  the  side  triangles  a  t  i,  etc.  as  segirental  conjpartttentsj 
Gn  the  other  band  if  the  distance  between  points  of  support  arl 
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greater.,  for  exemple  equal  to  two  soch  lengths,  as  in  the  right 
half  of  the  sanie  Figure,  then  also  is  couseauently  increased 
tbe  size  of  the  segnental  coniFartnient  c  d  h.  Tbe  parts  o  v  and 
F  V  of  the  rits  can  fce  coctinaed  over  the  segmentai  compartmentaj 
and  then  form  a  a  fcreak  at  o  and  p,  to  rise  to  the  crown  V.  T 
they  are  generally  omitted  as  on  the  left  balf  of  Fig,  Qç^,   As 
a  raie  iren  even  ïient  fnrther,  when  they  also  omitted  tbe  parts 
i  s  and  t  k,  tut  added  tberefor  the  transverse  rit  pièces  t  k 
and  c  1,  etc.  (Bigbt  balf  of  Fig)»  Thus  resulted  an  arrangement, 
Hbich  occurs  with  spécial  freqoency,  and  îihicb  is  represented 
in  plan  and  élévation  in  Fig.  86, 

In  this  vault  nearly  ail  points  of  the  rits,  that  in  the  same 
longitudinal  section  fall  on  a  horizontal,  lie  exactly  the  same 
as  in  the  tunnel  vault*  Yet  there  remains  the  principal  différ- 
ence tetween  this  and  tbe  tunnel  vault  consists  in,  first  the 
coiDpartnéBtSi.fir8  vaulted  on  rits  and  thus  are  supported  ty  thei, 
second  that  compartments  may  bave  a  spécial  swelling  varying 
fron:  the  surface  of  the  tunnel  vault,  and  tbird  that  the  form 
of  élévation  is  not  determined  for  the  cross  rib  tut  for  tbe 
rit  extending  otliquely, 

Por  ed termi ning  the  form  of  the  élévation  is  selected  a  rib 
as  a  long  continuous  rib,  giving  it  the  desired  form  as  a  round, 
pointed  or  depressed  arcb.  This  arch  is  termed  the  principal 
arch,  and  ail  other  parts  of  ribs  hâve  the  same  form.  On  this 
further  see  the  following  ^hapter  (p.  62  et  seq.). 

If  tbe  principal  arch  is  a  semioircle,  the  cross  section  of 
the  vault  will  be  a  vertical  half  ellipse.  Acoordingly  that 
generally  emphasized  agreement  with  the  tunnel  vault  is  only 
based  on  an  external  and  accidentai  siàilarity,  that  entirely 
disappears  when  the  plan  of  the  direction  of  the  ribs  experien* 
the  least  change  according  to  the  principles  mentioned  above. 

Por  exaœple  in  the  plan  of  Fig.  87  the  oblique  ribs  are  brok- 
en  at  places,  and  are  rpplaced  by  transversely  directed  parts 
of  ribs.  Since  no  through  ribs  exist,  care  is  taken  in  such 
cases  to  assume  the  principal  rib  for  a  broken  course  of  the 
rib,  i.e.,  as  shown  in  Pig.  87a,  the  plan  lengths  of  the  rib 
course  c  e  a*d  are  successively  laid  off,  and  the  principal 
arch  is  struck  over  their  added  lengths,  this  arch  being  a 
quadrant,  for  example  verticals  erected  at  the  points  e  and  a* 
détermine  at  E  and  A  the  heights  of  the  intersections,  while 
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the  rib  pièces  c  E,  E  A  and  l^D  exhibât  the  actual  forœ  and  1 
lengtb  of  tbe  corresponding  rib  pièces.  Eny  other  pièce  of  the 
rib,  for  ezample  d  is  found  in  the  aame  way  hy    laying  off  the 
plan  length  at  the  corresponding  place  on  the  principal  aroh. 
Vertieals  ereeted  at  the  ends  h^ve  àgaiQloat  a". plèoepiDlD  f roÀ 
the  principal  arch,  which  gives  the  actual  form  of  the  rib  pie^ 
ce.  If  in  this  manner  the  vaalt  is  determined  by  a  principal 
arch  on  the  broken  rib  course,  its  forœ  differs  in  both  longi- 
tudinal and  cross  section  as  shown  by  Fig.  87b. 

On  the  advantages  and  defects  of  such  structures  according 
to  a  principal  arch,  see  the  following  Ohapter,  p.  66. 

FroŒ  tbe  plans  of  Figs.  86  and  8?  can  be  developed  ail  ços- 
sitle  foriES  ty  siirplifying  as  well  as  ty  richer  corr^inatioDS, 
ty  cbangiDg  tbe  relations  and  locating  piers.  directions  of 
rits,  ty  ccntinued  application  of  tbe  systeir  of  revolving  dia- 
gontals  into  sides  explained  afcove,  conversely  sides  witb  the 
diagonals. 

îhus  in  Pig-  S6  ail  iresbes  alcng  the  sides  n;ay  te  reduced  cr 
increased  at  pleasure.  Froii  Fig.  37  nay  te  derived  fcrirs  like 
Figs,  88  and  59.  Toe   dérivation  cf  evey  nev  fcrirs  cf  networi^ 
can  in  gênerai  te  carried  to  infinity. 
Staggered  springing  points. 

In  the  two  plans  last  given  in  Figs.  88   anc  £9  tbe  springing 
points  of  tbe  vault  do  not  lie  opposite  eacb  other,  tut  are 
staggered.  Sucb  fcrirs  are  already  foond  in  Eany  Boiranesoue  Wo- 
rks and  tbey  increase  in  the  Gotbic  pericd. 

An  arrangement  based  on  the  systetn  of  the  cross  vault  is  fo- 
und on  the  side  aisles  of  the  ohurch  of  barefoot  friars  in  Er- 
urt  belonging  to  the  13  th  oentury,  on  a  plan  corresponding  to 
Pig.  90.  The  aisle  piers  stand  at  a  and  b,  and  are  connected 
by  the  side  arches.  Above  the  crown  of  the  last  lie  the  two 
diagonal  irches  c  d  and  d  e  as  quadrants,  thus  determining  t 
the  heights  of  the  points  f,  also  the  form  of  the  diagonal 
arches  a  g  and  b  g,  whose  halves  correspond  to  the  parts  e  f 
and  c  f,  which  are  pointed  arches.  Prom  g  then  extends  the  cr- 
oss arch  g  d  as  half  a  stilted  pointed  arch  toward  the  side 
arch.  A  perspective  view  of  this  with  the  entire  arrangement, 
of  the  section  connected  with  the  arrangement  is  shown  by 

Pig.  90a. 

Similar  conditions  of  the  location  of  the  piers  are  found 
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in  the  cross  churoh  at  Breslau  frotn  the  14  th  contury  and  in  S 
Stephen  in  Vienna  from  the  1$  th  century.  In  the  formor  tho  so- 
lution is  effected  by  the  division  of  the  Tault  of  the  sido  a 
aisle  into  three  triangular  bays  as  in  Fig.  91,  and  in  the  lat- 
ter  by  the  peculiar  treatment  of  the  net  vault.  With  particular 
ease  is  the  latter  vault  adapted  to  the  solution  is  suoh  oases, 
as  in  gênerai  tfixall  irregulari ties .  If  we  return  to  Fig.  87, 
then  a  location  of  the  piers  oorresponding  to  Pig.  90  would  be 
easily  combined  with  the  scheme  of  the  first  ?ig.,  if  g  g  be 
assumed  ar  the  distance  between  piers  at  the  outer  wall  and  o  e 
as  half  the  distance  between  the  detached  pèers. 

As  in  ail  tbese  cases  to  each  inner  pier  çorrespocds  an   oat- 
er  one.  aod  ocly  tbe  nunter  of  tbe  latter  is  doutled,  tôt  ai- 
se with  the  saiEe  nuceber  tbe  opposite  placing  cay  te  onitted, 
cr  the  row  of  the  points  of  support  in  the  différent  rcws  nay 
te  DO  longer  1  to  2  tut  even  2  to  2  or  as  othensise  desired, 

Exaiples  of  the  placing  ci  peints  ci  support  in  eoual  nairfcers 
bave  fceen  developed  in  Figs»  58  and  59-  In  the  last  case  the 
support  always  lies  en  cne  side  of  the  iriddle  of  thf  arch  opp- 
osite the  other  rcR.  in  tbe  first  case  is  found  s  less  regular 
condition. 

The  ratio  of  the  supports  cf  2  to  3  occurs  in  the  east  wing 
of  the  cloister  cf  the  catbedral  of  "eissen,  whose  ground  plan 
is  shown  in  Fig.  92. 

The  orowns  hère  are  a  b  c  d  e  f,  the  generating  arches  are 
g  b,  m  c,  ma,  as  well  as  àll  extending  from  the  point  n.  The 
point  k  lies  just  as  far  from  the  crown  b  as  the  point  1  from 
the  crown  a.  At  the  southeast  angle  as  seen  by  our  Pig.,  is  r 
represented  a  transition  to  a  siœplified  plan. 

Fores  of  the  late  period. 

In  tbe  late  period  were  added  to  the  rits  varions  enrichnenti 
they  were  set  doutled  and  opposite,  furnished  witb  perforated 
tracery.  Ihe  wall  spandrel  rising  vertically  atove  the  rits  g 
gave  the  first  impulse  te  thèse  fons. 

Already  in  the  Romanesque  period  the  irregular  intersection 
of  vault  surfaces  led  to  such  solutions.  Por  example  if  the 
rectangular  tay  a  t  c  d  in  Fig.  93  is  spanned  ty  a  eenicirciè- 
at  the  long  side,  en  the  short  side  ty  a  stilted  senicircle, 
there  will  rise  in  élévation  over  the  haunch  of  the  cross  arch 
the  triangular  wall  une.  Baised  or  stilted  arches  usually 
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lead  easily  to  this  form,  tbat  is  especially  often  found  on  p 
polygonal  choir  endings,  aleo  generally  witb  bexapartite  vaults. 
(Fig.  62).  ahe  later  rich  net  vaolts  affcrd  still  Œoee  opport- 
anity  for  snch  forne.  îbns  it  occors  tbat  in  the  net  vaald  rep- 
resented  in  Pig«  86a,  only  tbe  rita  extend  down  to  tbe  Ion  sup- 
port a;  on  tbeir  tacks  are  carried  up  a  higb  vertical  wall,  a 
against  whicb  the  surfaces  of  tbe  coirpartnents  are  first  {îlac- 
ed  far  afcove  at  tbe  height  t  c,  This  then  foms  over  eacb  rit 
a  vertical  pièce  a  t  c  of  wall,  as  sbown  in  section  and  plan 
in  Pig.  86t,  It  is  neit  to  perforate  this  bit  of  îiall,  resolv- 
ing  it  into  tracery. 

Perforated  spandrels  over  ribs. 

A  very  rich  exanple  of  soch  an  arrangenent  of  a  vaalt  is  sb- 
own by  the  cloister  of  S.  Stephen  in  i,(ayence,  a  sketch  cf  tbis 

tbe 
soQtheast  angle  teing  given  in  Fig,  94.  Since  angle  projecs  in- 
to the  roon,  it  combines  a  great  nunfcer  of  ribs.  ïhe  intersec- 
tion of  lower  and  upper  ribs  irust  naturally  te  wroaght  in  one 
fclock,  tbat  Figa  95  represents  in  perspective.  Also  the  fnnct- 
ion  of  the  upper  rit  with  tbe  vertical  descending  shaft  consi- 
sta cf  one  pièce,  which  reouires  tcleratly  large  diicensions, 
as  sbown  ty  the  plan  in  Fig.  95  e-  ïhe  cross  section  of  s  rit 
assumed  in  Fig.  95  a  sbows  that  tbe  ïïass  a  t  c  Eust  te  contin- 
ned,  that  is  favored  ty  tbe  développent  cf  a  of  a  cusp  at  this 
place.  If  tbe  cusp  is  repeated  on  the  eut  stone  lying  teneath 
this,  then  results  a  treatment  of  tbe  perforation  like  tracery. 
In  larger  proportions  tbe  tracery  will  naturally  te  enriched, 
and  can  te  utilized  in  the  opposed  stresses  in  the  upper  and 
lower  rits. 

ïhe  systeir  on  which  the  entire  forni  is  tased,  the  perforati- 
on of  the  wall  erected  on  the  rit,  ireanwhile  occurs  on  irany 
earlier  worka,  even  if  in  varied  exécution.  We  lean  tbe  ceil- 
ings  of  stone  slats,  for  exacple  tbat  in  tbe  tower  of  freiterg 
cathedral  occur  over  tbe  lower  hall  in  tbe  octagonal  tcwer,  and 
siniilarly  over  the  chapel  in  the  northern  wing  cf  the  cloister 
of  Wagdeturg  cathedral,  and  which  therety  alone  differs  froK 
an  actual  vault,  that  the  courses  turned  in  flat  arches  in  the 
latter  tetween  the  rits  are  hère  replaced  ty  stone  slats,  wh- 
ich then  join  over  the  tack  of  the  rit.  fiere  in  cJder  te  cffer 
tbis  support,  the  latter  irust  te  wade   horizontal,  and  tbis  lev- 
eling  is  effected  either  ty  a  systen  of  irullions  end  arches  as 
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in  Preiturg..  and  shown  in  perspective  in  Fig,  96,  or  by  a  dir- 
ect insertion  of  circles  and  otber  foras  of  tracery  in  the 
spandrels  between  the  back  of  the  arch  and  the  horizontal  abo- 
ve  as  in  l/agdeburg,  The  sole  différence  between  the  construct- 
ion in  Figs.  95  and  96  lies  in  tbis,  that  the  rib  c  in  the  fir- 
st  Fig,  fcrirs  an  arch,  bat  a  horizontal  in  this.  Âlso  «bile  the 
first  only  requires  support  by  an  abatment,  the  latter  needs 
a  continuons  support,  which  again  icust  be  borne  by  the  rib  c*'. 
Therefore  if  as  in  Fig,  96  this  support  is  Œade  by  posts  or 
little  colunns,  then  Œust  the  seats  for  thèse  be  wrought  on  t 
the  eut  stone  forning  the  rib  e'' ,   and  at  the  same  time  nust  t 
thèse  pièces  be  long  enough  for  each  to  receive  at  least  one 
Œullion,  since  with  unequal  loading  the  différent  pièces  that 
are  less  or  net  at  ail  loadediust  be  forced  upward,  More  exact 
conclusions  concerning  the  loading  of  the  ribs  easily  give  the 
easily  constbucted  line  of  support  for  this  case.  Iherefore  e 
each  single  pièce  cf  the  rib  Œust  bave  about  the  forir  shown 
in  Fig.  96s,  Indeed  in  Freiburg  the  exécution  is  less  careful, 
fer  the  seat  is  only  eut  for  about  half  the  width  of  the  irull- 
ion,  the  otber  half  being  sunk  in  the  back  cf  the  rib,  whereby 
stone  material  is  econoEized  fer  the  rib, 

The  loading  of  the  rib  fcrirs  an  essential  advantage  in  the 
construction  of  Fig,  9^»  when  thereby  the  rib  is  ensured  agai- 
nst  slipping  sidewise.  The  lack  of  this  safety  in  Fig.  94  coœ- 
pels  the  use  of  artificial  neans  such  as  iron  craicps  or  dowels, 
shown  by  the  before  nentioned  clcister  of  l'ayence,  and  fornis 
a  weakness  in  this  otherwise  entirely  structural  arrangement. 
Eut  the  structural  character  is  entirely  denied  in  certain  for- 
Œs  of  ribs  in  late  Gothis,  whose  crigin  can  be  sought  only  in 
the  pleasure  in  the  varied  effect  of  such  perforations.  In  ira- 
ny  places  and  aïïcng  cthers  in  S.  Léonard  in  Frankfort  are  found 
two  ribs  with  différent  radii  under  each  otber.  This  arrangen- 
ent  can  be  justified  structurally,  if  tbe  load  of  the  coïïcart- 
ir.snt  ia  taken  en  t'or  upper  rit.andotlife -làBCCi'two  cross  peints 
are  stressed.  Eut  tbe  lower  rib  is  often  an  entirely  useless 
accessory.  that  soiretiires  can  retain  its  position  only  by  an 
iron  dowel.  Fig.  9?  sbcws  this  indeed  rich  but  entirely  capri- 
cicus  design. 

Doub}.ed    systetn   of    ribs. 

Striviné  for  rich  ^orins  «as  expressed  Œore  and  icore  in  the 
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designs  of  double  systeirs  of  ribs  likewise  telongiog  to  the 
end  of  the  15  tfa  century,  Ccly  the  opper  odc  of  thèse  is  cod- 
nected  to  tbe  conipartDoeDt,  wbile  the  louer  one  startiDg  fron 
the  saEoe  shsft  is  entirely  separate  froff  the  upper  and  forns 
its  connections  after  an  entirel:  différent  scheme,  so  that 
the  Qpper  edge  of  tbe  lower  rib  extends  beneath  the  botton 
edge  of  the  upper  one.  An  exairple  of  tbis  arrangement  is  foond 
in  the  church  of  the  village  of  Langenstein  near  Barburg  (Fig, 
lEU.  The  effect  cf  the  two  Systems,  of  the  two  foms  intersec- 
ting  each  cther,  is  still  enhanced  by  the  shadcws  cast  by  the 
free  ribs  below  on  the  surface  of  the  compartnent,  and  is  tro- 
ly  surprising.  Eut  not  less  astonishing  is  the  thoughtful  ar- 
rangement of  the  plan,  the   extrenely  skilful  connection  of  the 
development  of  tbe  square  or  octagon  nitb  that  from  the  trian- 
gle or  hexagon.  In  this  respect  it  is  not  unfrnitful  to  compara 
the  past  with  the  présent.  Ihere  are  few  mechanics  or  even  ar- 
cbitects  able  to  devise  an  arrangement  at  this  tiire,  to  wbich 
a  plain  village  mason  in  Langenstein  was  equal.  And  it  is  not 
the  certainty  of  exécution  won  by  repeated  practice,  it  is  in 
a  far  higher  degree  the  direct  invention,  in  shcrt  the  real 
purpose  that  makes  the  fane  cf  the  cld  wcrks. 

îbe  vault  nenticned  first  belcngs  to  the  late  pericd,  it  suf- 
fers  in  an  enhanced  degree  from  the  tefore  mentioned  weaknesseï 
particularly  in  the  need  of  iron  cramps  for  the  lower  System, 
and  is  merely  a  study  than  intended  for  imitation.  A  still  ri- 
cher  exemple  of  the  same  kind  is  fcund  in  S.  ?fillibrod  in  Ober- 
wesel. 

Suspended  arobes  and  ousps. 

In  the  late  pericd  the  lower  edges  of  the  arches  and  vaults 
freqnently  are  a  ccntinucus  séries  of  suspended  arches.  Ihis 
is  the  same  mode  of  ornamentaticn  already  found  far  earlier  on 
arches  of  portais.  Ihey  were  then  transferred  te  the  crcss  ar- 
ches in  the  intericrs  of  charches  as  in  tbe  Somanesque  church 
of  S.  Isidore  at  Lecn  in  Spain  and  later  in  tbe  church  cf  S. 
Jacob  at  Liège,  there  tbey  are  even  arranged  in  two  parallel 
rowE.  Ihey  finally  appear  on  the  cross  arches  and  ribs.  For 
the  latter  tbey  are  found  either  only  on  the  parts  next  tbe 
keystone  and  are  omitted  downward,  as  in  the  choir  of  S.  Seb- 
ald's  church  in  Nuremberg,  or  are  continued  on  the  entire  rib 
from  the  capital  to  the  keystone,  as  in  the  northern  side  eisli 
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cf  the  cathedral  of  Wayence,  and  in  tbe  peculiarly  graéefol  s 
stairiïsy  tcwer  of  tbe  bouée  in  Ene  de  Forge  in  DijoD  (Fig.  90; 
Fig.  99  shows  a  section  of  the  rib). 

likewise  there  telongs  to  the  more  ornanental  fcrnis  cf  ribs 
what  cften  occurs  in  conneetion  with  the  richer  plans  of  star 
and  net  vanlts,  the  placing  of  the  cusps  on  the  sides  of  the 
rits,  which  then  extend  freely  telow  the  surfaces  of  the  coup- 
artnients,  tut  at  tbe  same  tiice  require  a  greater  width  of  tbe 
stone  for  cutting  the  rit.  Such  an  exaiEple  is  found  in  one  of 
the  chapels  of  S.  l?aria  im   Capitol  in  Cologne, (Fig,  100).  As  a 
rule  the  profile  éf  tbe  rit  is  contragted  at  the  top  to  alloi? 
the  cusp  te  rest  free  (Fig.  100a). 

Bent  séries. 

Cirectly  froni  a  continuation  of  tbe  rits  with  cusps  results 
the  fom  of  the  rits  that  maie  a  sort  of  tracery  in  plan,  that 
in  tbe  teginning  occurred  in  connection  with  straight  rits,  as 
in  the  vestitule  of  S.  h^aria  at  h^tlhlhausen  (Fig.  101).,  wbile 
later  the  entire  plan  cf  the  vault  is  so  formed.  Sligbtly  cur- 
ved  rits  can  te  justified,  as  already  stated  on  pa  28,  tut  th- 
ere is  no  ïïentioD  cf  it  in  the  so-called  sinucus  rits  of  the 
late  Gothic,  of  wbicb  a  chapel  on  the  southern  side  of  Stras- 
turg  irinster  gives  icost  decided  évidence.  Ihe  effect  cf  the 
rits  winding  in  space  lil^e  snakes  is  truly  distressing  and  ex- 
trenely  poor.  Fig.  10^  shows  such  an  exairple  in  plan. 

The  construction  of  the  élévation  of  the  arch  of  this  curved 
rib  is  first  done  for  its  ohord,  thus  for  the  part  a  b  of  the 
arch  in  Pig.  102  over  the  ohord  a  b  etc.  Prom  the  élévation 
arch  constructed  for  the  ohord  a  b  is  therefore  then  deterœined 
the  arch  of  the  rib  proper  in  this  manner,  for  exaœple  the  hei- 
ght  of  the  point  à"    equals  that  of  the  point  e,  etc.  If  in  Pig. 
102a  the  arch  a  d  e  b  is  the  isometric  projection  of  the  arch 
turned  over  the  chord,  then  is  the  arch  a^d*e*b^'  the  actual 
arch  of  the  pièce  of  the  rib,  that  is  formed  in  the  same  way 
froffi  b  e  etc. 

In  the  saœe  ananner  then  also  occurs  the  practical  exécution, 
for  the  side  surfaces  of  the  oentering  set  over  the  chord  a  b 
are  made  of  a  pièce  of  wood  of  corresponding  curvature. 

The  direction  of  the  joints  in  the  conpartients  can  te  assun- 
ed  in  varions  ways.  Ihe  plan  of  tbe  vault  generally  décides  the 
choice.  Ibis  décision  nay  either  te  a  separate  cne  for  each  c 


cottçartffent,  so  that  tbe  jointE  for  the  différent  conçartEeDts 
Œeet  at  otlique  angles  on  the  bacte  of  tbe  rits  as  in  Fig,  103, 
or  the  Joints  pass  in  straight  lines  over  tbe  tacks  of  tbe  rits 
and  intersect  at  an  otliqne  angle  on  the  next  rit  as  given  in 
Fig,  100,  Finally  they  nay  pass  in  a  straight  line  over  àll  r 
rits  and  intersect  on  tbe  iriddle  line  of  tbe  compartnient  jost 
as  en  the  ridge  line  of  the  cross  "vault,  Ihe  last  arrangeirent 
is  reprodnced  in  Fig.  326  for  a  vault  without  rits.(l/ore  on 
the  construction  of  the  compartnents  follows  in  a  spécial  Chaptei 

5.  Forn  cf  élévation  of  tbe  vaalt  according  to  static 
and  practical  respects. 

In  the  preceding  Chapter  the  richer  forirs  of  vaolts  are  chi- 
efly  treated  according  to  tbe  forn,  of  tbe  plan  of  their  rits, 
and  ncw  nill  te  collected  the  nost  important  reouireiients  for 
forn  and  élévation* 

Ibe  diversity  of  forms  of  tbe  élévation  is  no  less  than  that 
of  tbe  foriESof  plan.  Ihe  principal  of  Gctbic  to  develcp  every 
part  of  tbe  structure  strictly  frcic  tbe  actual  reonirements 
pecoires  particularly  proninent  in  vaulting.  For  two  différent 
basai  neecs  Gcthlc  aise  créâtes  twc  différent  vaalts.  Ibs  var- 
iable plan  of  tbe  bay,  actual  hei^éht  cf  tbe  ccnstruction,  nat- 
ure cf  tbe  iraterials,  absolute  dinensicns  cf  the  vaulting,  be- 
igbt  cf  openings  fer  ligbt,  liind  cf  distribution  cf  the  suppo- 
rts of  the  vaults, ail  thèse  perpetcally  produce  cbanged  c 

conditions,  whicb  affcrd  a  welccice  tendency  to  ever  new  solut- 
ions. In  this  permanent  change  rest  in  great  part  the  iragical 
charir  of  mediaeval  wcrks. 

It  was  natural  that  ucder  siccilar  conditions  elso  sinilar  f 
foms  resulted,  wbich  received  a  coirccnly  recurring  stancp,  but 
at  first  never  led  te  any  rigidity.  Ihe  nascns'  lodgee  irust 
first  bave  lent  thenselves  to  training  in  tbe  pooper  nature  of 
the  Eatter,  net  to  a  dead  çraEning  cf  ail  forirulas;  thie  coold 
not  even  in  the  later  tiire  be  tco  rigid,  as  proved  by  tbe  free 
exchange  of  tbe  aninated  transfomaticn  cf  forirs  reccgnizable 
fron  décade  to  dec.de.  At  the  last  end  of  the  iriddle  âges  the 
art  cf  tbe  coupasses  and  ruler  certainly  caite  once  irore  into 
bonor,  and  tbe  living  art  cf  construction  became  a  dead  necban- 
ical  foriE,  that  passed  into  tbe  Benaissance  pericd  and  tbere 
ossified  without  any  relation  to  practical  création,  until  it 
only  IcBt  itself  in  its  last  reneins  in  car  days. 
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7ery  instructive  in  tbis  respect  is  tha  extensive  «ork  of 

Hoffstadt  Gcthio  ABC  Prankfort  in  1840.  Bas^d  on 

traditions  of  the  lata  œiddie  âges  and  still  more  on  tbose 
from  the  16  th  and  18  th  centuries  (drawings,  inasters  and 
writings«  drawings,  etc.),  the  author  has  deveXoped  an  entore 
System  of  géométrie  raies  of  construction,  that  extend  to  ail 
parts  of  Gothic  structures,  as  thickness  of  walls  and  piers, 
traoery,  arches  and  Taults,  and  eyen  to  the  late  Gothic  foli- 
âge.  The  géométrie  relations  are  aostly  dereloped  from  the 
square  (ratio  of  side  to  diagonal),  the  equilateral  triangle 
and  the  oircle.  HoweTer  instructive  the  «ork,  one  can  assign 
to  it  no  important  value  for  the  understanding  of  early  and  m 
middle  Gothic.  Some  rules  for  the  construction  of  star  and  net 
vaults  introduced  by  Hoffstadt  will  be  described  at  the  close 
of  this  Ohapter,  but  it  seeœs  first  required  to  consider  thèse 
vaults  from  other  différent  points  of  view. 

TrestŒent  of  the  forn  of  the  vaolt  with  référence  to  the  eq- 
uilifcriaiE  of  forces, 

a.  Cpposed  position  of  intersections, 

The  vault  as  a  System  of  beams. 

To  render  easier  the  idea  of  the  location  of  alternate  depen- 
dence  of  the  intersections  of  a  ricb  ribbed  vaalt,  first  conc- 
eive  the  conponents  to  be  onitted  and  the  ribs  replaced  by  st- 
raight  téaiBS  or  struta.  so  arrangea  that  they  can  transmit  on- 
ly  coirpression  and  not  tension,  l'eanwhile  nejlect  the  weight 
or  loading  of  tbose  beaïs,  ail  existing  loads  being  conceived 
at  the  joints  or  intersections,  that  are  to  be  regarded  as  ddo- 
vable  binges. 

An  ordinary  cross  vault  then  takes  the  forir  of  a  rectagalar 
pyraiEid  (Fig,  104).  For  a  siirple  star  vault  there  is  added  on 
each  side  of  the  preceding  pyraïuid  a  triangalar  pyramid  (see 
left  side  of  the  Fig.),  If  the  four  supporting  points  A,  E,  C, 
D,  are  fixed  and  iŒŒovable,  then  the  apex  S  is  also  a  fixed 
point.  Then  are  ail  three  t^ase  points  A,  E,  S,  of  the  little 
pyranid  and  its  vertex  E  also  fixed.  îhis  apex  could  also  on 
its  own  part  again  furnish  the  fixed  support  for  a  ridge  rib 
&  E.  Ihe  entire  star  vault  is  thus  represented  as  a  fixed  and 
iffittovable  fraŒework  of  strnts. 

The  little  pyraitid  can  be  Fucb  flatter  than  it  is  drawn  in 
the  Pig.,  the  apex  can  be  ircved  back  onite  close  to  the  basai 


66 
area  (M  E  in  Fig,  105).  As  long  as  an  ap^ard  moveicent  of  the 
crown  S  is  prevented  (see  on  tbis  pa  4^).  so  long  will  tbe 
perEanente  of  the  pyramid  be  ever  assured  thereby,  only  the  c 
compressile  stresses  in  the  stone  struts  will  be  greater,  tbe 
flatter  tbis  inclination.  But  non  if  tbe  apex  is  moved  back  y 
yet  fartber,  so  tbat  it  falls  in  tbe  basai  area  A,  E,  C,  or  e 
even  under  it,  tben  will  tbe  liirit  of  presonre  be  reacbed  or 
exceeded,  the  tbree  strots  will  fall  (since  safety  froŒ  tensi- 
on was  not  assDised). 

Safe  height  of  orown. 

Ftôd)  tbis  followB  tbe  first  fondaicental  condition  for  tbe 
durability  of  tbe  vault;  every  crown  must  lie  above  the  plane 
passing  tbroogh  tbe  basai  points  of  its  supporting  ribs, 

f et  tbe  wooden  strots  now  be  replaced  by  tbe  actual  stone 
ribs.  Very  sbort  ribg  could  be  forired  as  straigbt  stone  beatt'S, 
just  as  tbe  Englisb  late  Gotbic  actoally  eniployed  straigbt 
ribs  of  sirall  lengths,  tbat  irust  naturally  consist  of  a  single 
pièce,  Wben  longer  ribs  are  co^posed  of  a  greater  nuirber  of  s 
Etones,  tbis  fortes  the  natural  transition  hère  as  in  other  ca- 
ses froŒ  the  stone  beaŒ  to  the  arch.  Ihe  forir  of  tbe  arch  will 
be  already  decided  by  the  weight  of  tbe  rib,  and  still  irore 
by  the  side  load  of  the  coŒpertœeDts,  Ey  the  curved  shape  of 
the  rib  itust  a  second  basai  condition  for  the  durability  of  a 
teriEinal  point  be  edded.  In  Fig.  106  the  teririnal  point  E  œay 
indeed  be  supported  by  the  itraight  beairs  A   E  and  E  E,  bot 
not  by  the  arched  ribs  over  theni.  îhese  show  a  deflection  bet- 
ween  F  and  S,  tbat  would  cause  the  Œiddle  stones  of  the  rib  to 
fall.  If  the  crown  cannct  be  hung  on  an  upper  separate  bearing 
arch  or  a  siirilar  expédient,  then  iiay  be  given  to  the  back  as 
Œuch  size  as  reqaired  by  the  safe  transirission  of  the  coirpres- 
sion,  or  a  longer  pièce  v  w  is  nade  of  a  single  stone,  tbat 
will  not  break  onder  tbe  forces  acting  in  it.  Onder  such  cond- 
itions are  actually  found  exaiples  of  soœewbat  sunken  crowns. 
(For  exairple  in  the  rich  net  vaults  of  the  clcister  at  Aix-la- 
Chapelle* 

Avoidance  of  sunken  intersections. 

FroŒ  the  preceding  follows  tbe  second  basai  condition:-  tbe 
supporting  ribs  Œust  not  sink  greatly  at  the  crown,  or  spécial 
security  irost  be  provided. 

Supporting  the  crown  by  ribs. 
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Furtber  results  tbe  tbird  condition,  tbat  each  crown  irost  be 
supported  by  at  least  tbree  ribs,  so  directed  that  every  ver- 
tical plane  passed  througb  the  crown  on  botb  aides  bas  at 
least  one  rib. 

As  a  limiting  case  vill  be  the  supporting  of  the  terminal 
point  be  only  two  ribs  lying  in  a  plane,  and  the  latter  would 
stand  upright  like  two  rafters  opposing  each  other,  so  long  as 
no  transyerse  side  force  acts  on  them.  But  this  would  always 
require  sidewise  braoing,  that  could  be  required  frorn  other 
ribs  or  froai  the  set  surfaces  of  the  oompartmen  ts . 

Very  frequently  were  then  three  ribs  meeting  at  the  crown, 
indeed  four,  six,  eight  and  e?en  more,  imong  them  must  be  at 
least  three  that  satisfy  the  previous  conditions;  Strictly 
taken  in  gênerai  only  with  the  existence  of  three  supporting 
ribs  can  the  distribution  of  the  compression  to  each  be  aocur- 
ately  determined,  for  with  a  greater  number  the  oonsthuction 
is  no  longer  statically  determinate,  and  there  could  occur 
hère  by  accidents  in  exécution  a  distribution  of  the  compres- 
sion calculated  with  great  difficulty  (just  as  for  a  table  wi- 
th three  legs,  each  always  bears  its  part,  while  for  four  or 
more  legs  this  cannot  be  assumed).  In  the  exécution  of  the 
vault  the  ductility  of  the  mortar  takes  a  great  part,  to  first 
prodoce  an  independent  suitable  distribution  of  the  forces.  P 
Por  a  rectangular  vault  for  each  may  one  assume  with  great  sa- 
fety  that  each  of  the  four  ribs  properly  transmits  its  part  of 

the  force,  and  then  there  must  occur  a  substantial  movement  in 

position 
the  iiBxiiax  of  the  abutment  or  in  the  loading. 

When  more  than  three  ribs  unité  in  a  crown,  they  cannot  ail 
support  it,  or  besides  the  required  supporting  ribs  «ay  also 
occur  loading  ribs,  (See  D  S  in  Pig.  107  and  P  E  in  Pig.  104). 
A  rib  must  act  as  a  load  if  its  lower  end  lies  above  a  plane 
m  n  0  (Pig.  107),  which  passes  through  the  terminal  point  S 
parallel  to  the  ground  plane  A  B  C  of  the  supporting  ribs. 

Still  more  common  than  such  ribs,  th'at  support  with  one  end 
and  load  by  the  other,  are  such  that  hâve  to  support  a  crown 
with  one  end,  or  more  correctly  hâve  to  keep  two  points  apart. 
Such  bracing  ribs  especially  occur  on  net  vaults,  which  often 
exhibit  entire  séries  of  them.  One  must  regard  them  as  a  sup- 
porting rib  for  each  of  the  two  crowns,  for  example,  os,  p  s, 
etc.,  in  the  net  vault  of  Pig.  109  a.  In  the  star  vault  of  Pig. 
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108,  on  the  oontrary  n  s  must  be  considered  as  loading  the  po- 
int s  and  as  a  rib  sapporting  tbe  point  n. 

The  beanis  of  a  frameiiork  corresponding  to  the  star  or  net 
vault  generally  receive  compression  for  a  vertical  loading  of 
the  intersections.  Eut  in  spécial  cases  may  also  occur  tension 
in  one  beaiE  (or  rib),  as  sbown  by  tbe  folloï?ing  considération. 

In  Fig.  105  (scbeiDe  of  the  ordinary  star  vault)  the  point  ê 
may  lie  very  near  above  its  ground  area  A  E  S  and  be  strongly 
loaded  by  G.  This  produces  coirpression  in  ail  three  snpporting 
ribs,  of  *hich  the  rib  E  3  seeks  to  raise  the  croiin  S,  in  case 
it  does  not  hâve  in  its  load  F  a  sufficient  counterpoise,  A  r 
rise  of  the  crown  would  produce  tension  in  the  ribs  k   S  etc. 
4.  Inadmissabili ty  of  tension  in  the  ribs. 

éjo-c^  an  ordinary  icasonry  rib  can  bear  no  tension,  such  a 
vaalt  would  net  be  durable.  Therefore  Kust  be  established  the 
following  fourtb  basai  condition:-  The  forir  and  loading  of  a 
vault  iiust  be  of  such  a  kind,  that  no  rib  needs  to  receive  ten- 
sion in  its  lengtb. 

Location  of  intersections  in  star  and  net  vaults. 

Ibe  crcceding  four  conditions  rrust  always  be  satisfied,  if 
the  ffutual'  positions  of  tbe  intersections  shall  be  ensured. 
For  one  part  of  tbe  vault  they  alone  suffice,  not  at  ail  for 
others.  For  this  iray  at  once  be  seen  that  a  décisive  indicati- 
on Œap  be  derived  for  the  siirple  cross  vault  on  one  hand  and 
for  the  net  vault  on  the  other. 

For  a  star  vault  with  intersections  ail  are  supported  by 
iiEirovably  fixed  points  (Figs.  lOS  a,  b),  that  Œakes  possible 
every  arrangeirent  of  the  intersections,  which  corresponds  to 
tbe  established  four  conditions,  as  a  structural  vault  that 
can  be  erected.  However  thèse  conditions  still  allow  great  fre- 
edoŒ,  and  thus  in  Fig.  108  tbe  intersection  e  iray  be  dropped 
witbin  the  pernitted  liirits,  anô  on  tbe  otber  hand  iray  follcw 
a  raising  of  the  point  n.  Sucb  a  shaçe  forns  an  nnchangeatle 
eQuilitriuïï  ôf  the  inteesections  witb  each  other,  that  also 
continues  when  the  load  changes.  (For  a  changed  fornc  or  a  dif- 
férent loading  there  naturally  change  correspondingly  the  lag- 
nitude  of  the  forces  in  the  différent  ribs,  whose  dicensions 
and  forirs  irust  be  suited  to  the  loads).  Ihe  advaytages  of  thèse 
star  foriES  thus  consist  in  this,  that  they  peririt  a  tcleratly 
free  arrangeicent  of  the  intersections,  and  that  the  entire 
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systen  itself  cannot  be  displaced  or  is  stitf  for  a  changed  1 
loading  of  the  intersections. 

ît  is  différent  for  the  net  vault  of  Figs.  109a,b(likewise 
for  Figs,  82,  S3  and  rrany  others),  Since  the  diagonal  arches 
are  broken,  the  crown  S  is  not  firirly  supported  by  them,  and 
conseooently  it  cannot  be  regarded  er  an  imnovable  support  for 
the  other  ribs  s  o,  s  œ,  etc.  The  entire  systen  of  ribs  finds 
itself  in  a  condition  of  labile  eonilibriuit,  if  it  is  conceî- 
ved  as  a  System  of  beams  with  binged  joints.  îbe  intersections 
are  not  fixed  bat  allow  tbeirselves  to  be  iroved  against  each  o 
other.  A  condition  of  rest  for  the  System  is  only  possible  for 
an  entirely  determinate  irode  of  loading  belonging  to  this  pos- 
ition. If  the  distribution  of  the  load  changes  in  the  least, 
ail  beams  would  lose  their  position  at  rest  and  fall  togetber. 

Ëach  new  load  reqnires  a  différent  position  of  the  beam  for 
its  safe  réception.  For  ezample,  if  the  crown  S  is  irore  heavi- 
ly  loaded,  then  irust  it  first  be  raised  higher;  generally  a 
heavier  load  reguires  an  élévation,  or  the  rénovai  of  a  load 
the  lowering  of  the  intersection  concerned,  so  tbat  equilibri- 
uïï)  iray  occur.  It  is  évident,  that  for  such  labile  net  fornis 
the  heights  of  the  intersections  are  not  entirely  free;  if  the 
supporting  points  and  also  the  rise  of  the  arch  are  given,  the 
further  heights  of  the  différent  intersections  will  be  fixed 
by  the  loading.  As  shown,  to  this  is  opposed  the  great  freedon 
in  the  forŒ  of  the  fixed  star  vault,  which  particularly  in  the 
earlier  tine  of  its  use  was  freouently  utilized;  but  the  iiore 
in  the  later  Gothic  nsen  passed  to  the  variable  net  forirs  with 
neshes,  the  irore  iiust  they  choose  unifcrmly  curved  forirs  of 
vaults,  surfaces  like  sphères  or  cylincers. 

Distinction  betneen  star  and  net  vaults. 

We  believe  that  the  distinction  betneen  star  and  net  vaults 

is  best  irade  known,  as  that  by  a  star  forir  is  to  be  understood 

a  fixed,  and  bn  the  contrary  ty  the  net  forir  is  a  labile  conn- 

ected  systeŒ  of  ribs.  (In  this  sensé  will  both  expressions  be 

eDoployed  in  the  following). 

With  an  uncbangeable  or  stiff  systeœ  of  struts  (star  vault) 
with 
it  ocours,  that  m  intersections  and  n  supporting  points,  thor© 

are  required  to  be  at  least  3aB  +  n  -  3  arches  (the  enclosing 

side  arches  are  not  hère  included  as  arches). 

In  reality  net  vaults  with  a  fixed  nass  are  naturally  long 
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because  Dot  so  labile  as  au   assuned  tfaeorttic  and  anreal  syet- 
em  of  struts,  The  bodily  estent  of  tbe  ribs.  tbe  stiffneBS  of 
tbe  intersections  and  tbe  bracing  by  tbe  conipartiEentB  Œake  tûe 
vaults  iiDirovable  to  a  certain  degree,  B^or  noi.  too  great  chang- 
es in  tbe  loading  tbe  corresponding  lines  of  sapport  will  not 
greatly  differ  froŒ  eacb  otber,  so  tbat  tbey  ail  find  a  safe 
place  in  tbe  interior  of  tbe  material  ribs.  If  conseouently 
tbe  net  vault  is  correctly  constructed  in  form  and  tbickness, 
it  is  not  BO  iruch  inferior  to  tbe  dorability  of  tbe  star  vaolt, 
but  it  always  in  contrast  to  tbat  sbows  tbe  restraint  of  less 
freedoii'  in  tbe  location  of  tbe  heights  of  tbe  separate  end  point 

If  ail  is  once  briefly  included,  it  appears  tbat  tbe  firBt 
establisbed  four  conditions  suffice  to  prove  a  safe  location 
of  tbe  intersections  for  tbe  fimly  supported  star  fores,  bat 
tbat  tbey  do  not  suffice  for  tbe  net  systen?  of  itesbes.  For  thie 
must  be  applied  tbe  generally  valid  reguireiEent  (also  inclndiné 
those  conditions),  tbat  tbe  arrangement  of  every  ribbed  vanlt 
ttust  correspond  in  position  to  eouilibriuir  resulting  froir  tbe 
loading. 

Equilibrium  polygon  and  equilibrium  network. 

The  theoretical  obtaining  of  the  equilibrium  location  for 
the  intersection  of  such  a  vault  will  mostly  be  not  very  sinnple. 
Its  foriE  will  be  best  be  represon  ted,  if  beneath  tbe  vault  is 
conceived  a  suspended  network,  whose  intersections  are  loaded 
exactly  like  those  of  the  vault  above.  This  net  will  assume  a 
forœ  that  gives  a  faithful  refleotion  of  a  systena  of  struts 
corresponding  to  the  vault  above  it.  The  différence  between  a 
net  of  struts  and  the  equilibrium  network  is  this,  tbat  io  tbe 
former  ail  struts  are  in  compression,  in  the  latter  ail  strlngs 
are  in  equal  tension,  and  further  the  network  of  struts  are  in 
labile  equilibrium,  but  the  equilibrium  net  is  in  hanging  equil- 
ibrium, i.e.,  the  former  strives  to  leave  its  position  of  equi- 
librium, and  the  latter  always  to  return  to  it.  If  the  loading 
of  the  equilibrium  network  is  ohanged,  it  passes  of  itself  loto 
another  position  corresponding  to  this  loading.  Ths  lait  must 
be  given  to  the  network  of  struts,  so  tbat  it  nay  stand  undsr 
the  new  load.  When  in  the  network  of  struts  for  s  loading  «n 
unexpected  tension  arises  anywhere,  this  is  also  ini&sdiatsly 
to  be  recogniaed  in  the  equilibriuno  network.  Thfrs  tbt  Inter- 
sections will  move  toward  each  other  and  ths  string  lylng  btt- 
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because  not  so  Istile  as  en  assuned  tftecrëtic  and  unreel  syst- 
erc  of  stratE.  Ibe  bodily  extent  of  tbe  ribs,  the  stift'ness  ot 
the  intersections  and  tne  bracing  by  the  coirfartir;ents  iraks  tne 
vaultB  iiT'novable  te  a  certain  ceeree.  For  no.  too  great  chang- 
es in  the  loaciné  the  corresponding  lines  oi  support  will  not 
grsatly  differ  froir.  each  otoer,  se  that  they  ail  find  a  safe 
place  in  the  interior  of  the  aaterial  ribs.  If  conseouently 
the  net  vault  is  correctly  constructed  in  forrr  and  thickness, 
it  is  not  EO  cuch  inferior  to  the  dorability  of  the  star  vault, 
but  it  always  in  contrast  to  that  shows  the  restraint  of  less 
freedoiï'  in  the  location  of  the  heiéhts  of  the  separate  end  points. 

If  ail  is  once  briefly  incluced,  it  appears  that  the  first 
established  four  conditions  suffice  to  prove  a  safe  location 
of  the  intersections  lor  tbe  firnly  supported  star  fcms,  but 
that  they  do  not  suffice  for  the  net  systeir  of  neshes.  For  this 
irust  be  applied  the  éenerally  valid  recuireïïent  (aise  includin^ 
those  conditions),  that  the  arran^enient  of  every  ribbed  vault 
îiust  correspond  in  position  to  ecuilibriuir  resultin^  trcir  the 
loeoint', 

Equilibrium  polygon  and  equilibrium  network. 
The  theopetical  obtaininî^  of  the  equilibrium  location  for 
the  intersection  of  sucb  a  vault  will  raostly  be  not  very  six  pie. 
Its  fornn  will  be  best  be  represented,  if  beneatn  the  vault  is 
conceived  a  suspended  network,  whose  intersections  are  loaied 
exactly  like  those  of  the  vault  above.  This  net  will  assume  a 
form  that  gives  a  faithful  reflection  of  a  systeaa  of  struts 
corresponding  to  the  vault  above  it.  The  différence  between  a 
net  of  struts  and  the  equilibriuDi  network  is  this,  that  in  the 
former  ail  struts  are  in  compression,  in  the  latter  ail  strings 
are  in  equal  tension,  and  further  the  network  of  struts  are  in 
labile  equilibriurr.,  but  the  equilibriuTi  net  is  in  hanging  equil- 
ibrium, i.e.,  the  fornier  strives  to  leave  its  position  of  equi- 
librium, and  the  latter  alvrays  to  return  to  it.  If  the  loading 
of  the  equilibrium  network  is  changea,  it  passes  cf  itself  into 
another  position  corr es  pond ing  te  tnis  loading.  The  last  must 
be  given  to  the  network  of  struts,  so  that  it  may  stand  under 
tne  new  load.  v;hen  in  the  network  of  struts  for  a  loading  an 
unexpected  tension  arises  anywhere,  this  is  also  iraœediately 
to  be  recognized  in  the  equilibrium  network.  There  the  inter- 
sections will  move  toward  each  other  and  the  string  lying  bet- 
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betwaen  them  wil.]  slacken. 

3uch  an  equilibrium  network  is  for  tho  vault  the  same  as  an 
aquilibriug  poly^on  for  an  arch,  wbich  is  loaded  exactly  like 
the  arch  itself,  thus  the  theoretically  correct  arch  line  vrill 
appear  in  the  reflection.  If  the  ].oals  are  continually  aàded, 
the  curve  .vill  appear;  but  since  the  loads  are  suspend ed  at 
certain  points,  there  results  a  broken  line  as  the  equilibrium 
polygon.  The  theoretically  correct  form  of  arch  corresponding 
to  it  will  be  terœed  the  line  of  support  or  line  of  pressures 
in  the  arch.  Graphie  statics  constructs  this  line  simply  by  m 
manifold  applications  of  the  parallellogram  of  forces  (Mttller- 
3reslau,  Slenaents  of  Graphie  Statics,  and  others).  By  this  is 
found  not  only  the  directions  but  also  the  magnitudes  of  the 
forces.  An  extension  of  graphie  statics  to  network  forais  in 
space  is  not  so  ver  y  simple  for  -noot  c  :^  3  .;  : ,   j  i  n -:•- -  ir.;  consî,  i-.c- 
l'cns  can  onjry  be  executad  in  the  plane.  For  exarrple,  if  one 
nas  to  do  with  three  forces  in  space  acting  at  a  point,  two  m 
;nust  be  combined  in  a  résultant,  -.vhich  lies  in  a  plane  witn  t 

the  t  h  i  rd  . 

*ûr  specia].  cases  in  practice  it  can  be  actually  recommended 
to  make  network  models  with  cords  or  strings  (perhaos  at  l/lO 
full  size),  which  is  not  se  extrenr.ely  difficult,  as  experirr.ents 
of  the  author  a  ave  shown.  If  only  tnc  détermination  of  the  in- 
tersections is  concerne d,  then  may  one  be  able  to  properly  co bi- 
bine the  loads  found  in  the  surroundings  in  the  proper  tuanner. 
The  string  extended  between  the  points  will  then  appear  as  a 

straight  line. 

If  it  is  desired  to  obtain  in  this  «ay  also  the  tneoretically 
most  nearly  correct  curvature  of  the  ribs  (which  will  be  treat- 
ed  below),  then  is  the  equilibrium  polygon  corresponding  to  e 
each  rib  is  to  be  divided  into  a  suitable  nuriiber  of  separate 
parts,  and  to  each  part  is  given  a  force  oxisting  in  it,  corcp- 
uted  trorn  the  weight  of  tne  rib,  tùe  tnrust  and  weight  of  the 
part  of  the  compartrnent  addea,  as  well  as  any  extra  load.  In 
this  way  may  be  obtained  the  theoretically  correct  forœ  of  the 
rib.  If  a  variable  load  is  to  be  assumed,  they  would  also  the 
loading  of  tèe  model  be  correspondingly  changed  and  its  thrusts 
be  observed.  Ail  positions  of  the  strings  resulting  thus  anust 
naturally  find  place  within  the  later  body  of  the  rib  with  suf- 
ficient  safety. 
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îjet    véiult    with    close    meshes. 

A  soiJEû  structural  fselinf  in  the  rriddle  a^es,  at  tines  inade 
iiore  acute  by  fcad  expériences,  cerpitted  tbe  correct  forir,  il- 
sait  3lv<ays  to  be  founc  tor  tne  ricnest  ritbed  vau'its.  When 
the  network  qî  tne  rits  was  tolerably  close,  anc  tbe  loadin^ 
was  not  tcc  irre^ularly  distrituted,  then  the  skeleton  of  a 
net  vault  assuned  a  quite  re^ularly  curvec  Penersl  fcrrr',  tbat 
was  cne  nore  unifom,  the  sttaller  its  ceshes,  ?or  central  bays 
H'oscly  resuit  3  suDerical  fom,  for  lon.s?  roonis  usually  tunnel 
snapes.  Very  close  net/^orl^s  accorôint  to  cbeir  ciructural  xorr 
iiay  be  bolcly  treateû  as  siiiçle  vaultec  surfaces,  c^y':   i  v   is  not 
lully  statea,  tbst  in  tneu  one  iiust  rctarn  absolutely  to  the 
accurate  spcers  or  semicircular  cylinder  et  the  Rouans.  Otner 
hei^hts  et  crowns  produce  otner  torrrs,  tnd  furtber  those  Koiran 
lorns  require  a  dininution  in  the  thickness  cf  tne  vault,  since 
iu  aj^rees  little  with  the  tbeoretic  forn  ot  eouilibriuîi.  On  t 
the  latter  see  further  telow  (p,  53  «ît  sec), 

Eetween  tbe  ori.^inal  vault  rits  snd  the  latsr  systeir.  oi  rresh- 
cs  13  cû  te  reco<^'ni2ec  a  notable  aifterence,  Ihose  «ère  stron,^- 
ly  loadeo  supporting  arabes,  tbat  es  a  îivk   Iraireworl;  diviced 
the  entirs  surface  ot  tns  vsult  intc  separate  coircsrtirents'  t 
Lre  lattcr  finally  c::<t£nd  ss  a  netwcrl:  beneatb  a  aniionily  cur- 
vea  surface,  t?;S  ccTC^rtire^ts  cften  les  bearin^  tban  stif  fenin^?. , 
sorretines,  -.sbereby  is  ali^ays  cttainec  aise  a  li^^bt  vault,  a  1 
li.^-ht  f rane-scrr:  anc  an  esobetic  subdivision. 

b,  Cistributicn  anc  ccnpressicn  in  tne  coirpcrtiients. 

ïbe  precediof^  treated  tbe  General,  iote  of  tbe  vault.  cartic- 
ularly  of  tbe  reciprocsl  pcsition  of  tbe  teminal  peints.  Ibe 
ribs  are  tut  incidentally  trenoicned  and  tne  ccrrpartirents  ext- 
endinê'  cetiseen  tberr  are  net  even  ïïentioned.  în  a  grest  part  of 

tne  systeir  cf  vaultin^ the  cnly  cross  and  star  lorus 

could  one  arrange  frsely  :fitbiÉ  tbe  lîTiits  establistec  by  the 
conditions  and  locatio-n  ot  tne  terir.inal  peints.  ïut  tr.e  Tcre 
tbis  freedon;  is  uscc.  Tre  clcs^-r  :'1:tention  nast  te  paie  to  a 
correct  forir  cf  tne  ries  anc  cciipar  Inents. 

10  obtain  in  s  strictly  scientitic  aay  ine  forces,  tbat  ney 
cccur  m  tbe  corrpartiïents  of  a  tbousano  forïïs,  -ficulô   be  extre- 
irely  oifticult,  ano  yet  would  leac  only  to  ccnditicnally  sclv- 
acle  prcbleïïs  in  statics.  Tnis  wcuid  te  of  little  use  to  tbe 
practical  srcbitect,  for  wbcn-  it  is  inportont  te  octein  a  .c^cn- 
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gênerai  vievs  of  the  effects  of  tiie  forces,  and  to  taVe   into 
account  in  the  sinpleat  yet  safficient  ??a7  bis  works*  ïo  tbis 
first  belone^s  a  clear  idea  of  tbe  actual  conditions;  after 
tnis  is  obtained  be  can  easily  unravel  and  traverse  soch  a 
domain,  patbless  ai  siebt,  as  tbe  ricb  C-othic  forirs  of  vaults, 
as  it  nay  be  attempted  in  tbe  following. 

Influence  and  position  of  the  courses, 

Very  couffon  is  tbe  false  vie/s  tbat  the  direction  of  tbe  pres- 
sure in  the  vault  dépends  on  tbe  position  of  the  course  of  nre- 
sonry  in  tbe  compartrcent,  îbis  is  generally  not  the  case,  for 
tbe  pressure  of  a  tunnel  vault  a^ainst  the  abutrcent  and  for  o 
other  like  foms,  it  bas  little  importance  whether  tbe  courses 
are  horizontal  or  diagonal.  Œbe  position  of  the  courses  lias  its 
great  impcrtence  in  the  érection  of  the  vault  and  later  consi- 
deratly  lessens  (although  it  iray  always  play  a  certain  part  in 
possible  fsilures,  at  least  if  tbe  angle  between  the  direction 
of  tbe  pressure  anf  tbe  course  is  too  acute.  See  further  under 
ccirpartïïent  irasonry).  In  Sarly  Christian,  Homanesaue  and  even 
Gctbic  titres  is  accordingly  observed  a  varied  change  in  the 
locstioD  of  the  courses. (On  tbe  position  of  tbe  courses  with 
tbe  lry23Dtines,  see  tbe  preceding  Fii^s.  12,  13,  anc  or  tncse 
of  Cothic  vaults,  see  the  later  Eigs.  293,  319) • 

Irregular  distribution  of  the  pressures. 

The  essentiel  factor  in  tbe  distribution  of  pressure  is  Ect 
the  position  of  tbe  courses,  but  tbe  sbape  of  tbe  vault,  yet 
even  tbis  is  not  alone  décisive,  for  varions  other  conditions 
and  even  sccioents  iiay  exert  a  very  in-irortant  influence. 

Few  constructions  are  so  generally  dependend  on  accidents  as 
vaults.  Some  may  be  enumerated  hère.  The  stresses  in  vaults 
are  affected  by:-  1,  incorrectly  arran^ed  strength  of  the  abut- 
ments,  tbat  cause  a  certain  yielding  of  the  weak  and  fixing  of 
the  strong  points;  2,  Varied  stresses  in  the  abu tmen tcaused  by 
extern  al  forces,  for  ex  ample  the  thrusts  of  acljacf--;;!.  vaults, 
that  exceed  those  of  the  vault  in  question;  S,  différent  settle- 
ments  of  the  abutments;  4,  mortar  of  varied  mixtures  or  unequ- 
ally  stiff,  employed  in  a  vault;  5,  interruptions  and  varied 
rapidity  in  executing  the  masonry;  6,  strong  stresses  in  cert- 
ain courses,  while  others  are  loose  in  the  œortar;  7,  œore  or 
less  great  variation  of  the  centering,  mode  and  time  of  i ts 
removal.  Ail  such  ciroumstances  may  produce  little  disp lacements 


or  movements,  which  viith  the  sS^ll  elasticity  of  the  material 
used  may  at  once  cause  a  notable  altération  in  the  pressures. 
If  in  heavy  pressures  a  séparation  of  some  parts  of  the  vault 
be  a  crack,  then  willtiie   l'ansfer  of  the  force  be  the  more 
inf luenced . 

Influence  of  the  mortar  on  distribution  of  pressures. 

In  ail  thèse  accidentai  conditioDS  the  irortar  plays  a  certain 
part,  ano  it  iray  equalize  or  even  increase  it,  and  it  bas  a  p 
particular  effect  wbetber  the  iiortar  is  still  sott  or  bas  air- 
eady  bardened.  Id  .Mènerai  soft  Kortar  favors  a  unitcrŒ  distrib- 
ution of  the  pressure  fcllowing  the  forir.  of  the  vault,  while 
after  hardèning  of  the  nortar,  the  pressure  is  chiefly  trans- 
iiitted  «hère  it  finds  éreatest  résistance. 

Thèse  phenoniena  are  concected  with  the  plastic  and  elastic 
gualities  of  the  Materials  in  Question,  To  understand  their,  c 
conceive  a  tcugh  flcwing  irass  near  bardening  (nortar,  asphalt) 
slippine  cown  and  thej  suppcrted  by  a  jaugée  body  (Fig.  110). 
'Ibe  principal  Icad  will  rest  en  the  projections  a,  and  ty  ccn- 
pressicDS  ano  slides  ôf  the  Tas3  will  be  distributed  sise  a  s 
sinaller  Icad  in  the  ceprsssicns  t,  but  the  éaps  c  will  be  ent- 
irely  eiipty.  After  tbis  chsnée  of  forir  the  irass  ccires  to  rest 
anô  hardens.  îhe  iicre  stiff  was  the  bocy,  the  irore  «ill  its  e 
entire  preç^ure  be  brought  on  a  few  projections,  and  the  irore 
flexible  it  was,  the  Œore  will  its  Ic&d  also  settle  in  hollows. 

Siïïilar  procédures  occur  in  a  vault.  If  a  rectangle  te  conc- 
eived  as  covered  by  a  convex  tunnel  or  Eoheirian  vault,  tbis 
will  exert  pressure  on  the  longitudinal  sides  and  the  transve- 
rse ends.  Eut  how  tbis  pressure  is  distributed  in  botb  direct- 
ions after  the  setting  of  the  irortar  cannot  be  definitely  sta- 
ted,  as  it  partly  dépends  on  accidentai  facts.  If  the  end  wslls 
are  oiritted  st  C  G  and  H  F  (Fig.  lll),(they  perhaps  aise  sink 
by  a  settleïïent  of  the  foundations) ,  then  the  portion  of  the 
vault  over  then  will  drop  and  perhaps  the  lower  part  entirely 
falls.  over  it  being  foriced  oblioue  cracks,  »hen  the  vault 
gradually  ccires  te  rest  and  is  only  supported  by  ihe  longitud- 
inal Tîalls.  (Fis:-.  111a).  Conversely  if  for  the  sage  vault  the 
end  walls  are  e^^trecDely  firiri  (Fig.  111b),  while  the  side  walls 
exist  but  are  toc  weak,  (since  entire  failure  would  no  longer 
be  possible  in  the  case  sketcbed),  then  the  thin  side  walls  v? 
woula  settle  or  yield  under  the  pressure  of  tne  vault.  Gonse- 
cuently  the  vault  will  irove  until  tts  principal  irass  is  suppcr- 
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suppcrted  on  tbe  tin  end  walls.  'lt)us  hère  the  ends  support, 
HtiicD  yvere  previcusly  free.  On  tbe  sice  wall  falls  but  a  sirsll 
part  of  the  pressure,  just  ss  ïïuch  as  they  can  receive.  If  ne- 
re  N8S  ^iven  to  cnsii  ttac  tbey  car?  tesr,  tben  wculd  continue 
t'ne   iroverrent  fer  furtner  lessenin.^  tbe  load,  Thus  the  coupres- 
siOD  and  irovenisnt  Tîculd  occur  until  a  ne??  condition  cf  rest 
witti  a  différent  distribution  of  tbe  load  is  found.  Naturally 
the  abutnienxs  roust  net  be  too  iirperfect,  since  no  condition 
cf  rest  cculd  occur,  but  tbe  displaceirents  ??ould  continue  until 
destruction. 

Tbe  ïïore  tbe  irortar  bas  set  and  the  better  it  adhères,  tbe 
Eore  it  allcws  a  strong  abuticent  to  atpear  for  a  weak  one;  but 
tbe  softer  it  is  tbis  is  less  possible.  Tbe  change  of  pressure 
in  ccnseouence  of  displaceKents  of  the  abutnents  in  hardened 
vaults  is  freauectly  astonishing  in  old  buildings,  and  one  can 
see  by  tbe  cracks  that  tbe  icac  cf  tbe  vault  bas  been  transfer- 
red  entirely  te  other  points.  In  soirs  circuEstances  nay  sucb 
a  change  be  useful,  but-  in  General  it  is  serviceable  to  the 
structureto  periranently  receive  its  stresses  in  the  sane  irenn- 
er   es  attributed  te  it, 

Hut  for  a  favorable  universal  distribution  of  pressure  first 
to  occur,  tbis  is  to  be  secured  iust  by  the  soft  irortar.  îf  a 
part  of  tbe  abutiient  yields  soirewbat,  then  it  aill  not  be  rel- 
ieved  of  the  Icsd  by  soft  uortar,  but  it  ratber  iroves  outward 
a  part  of  tbe  vault  under  certain  pressures  until  a  state  cf 
rest  exists.  If  an  iirpcrtsnt  part  of  the  abutnient  is  built  se 
weak,  tbat  it  generally  no  lon.^er  cônes  to  rest.  tbsn  a  soft 
vault  îToves  till  it  falls.  It  is  a  peculiarity  of  soft  uortar, 
tbat  bac  constructions  iray  beccire  full  of  irystery,  but  which 
is  welcone  for  correct  designs,  for  vsbich  Tîill  be  attained  a 
pressure  actiné  on  eacb  ccrt  of  tbe  vault,  whicb  appertains  te 
lu  by  its  forir. 

r'fbat  degree  of  soltness  is  favorable  for  tbe  ncrtar  can  cnly 
te  decided  m  sacb  case,  for  it  will  be  tetter  to  avcid  tco 
flexible  nortar,  since  it  nay  prcduce  unexpected  and  stronp 
pressures.  It  usually  suffices  if  only  a  very  slignt  degree 
of  cuctility  exists  at  the  rénovai  ci  tbe  centerine.  In  free- 
band  irasonr??  tbere  usually  suffices  tiie  usual  stiff  ncrtar, 
so  tbat  tbs  ccmcartwents  bave  a  novenent  corresponding  to  tbe 
ever  varyini5  load,  so  tbat  if  a  tcweriul  ??CQf?ing  fcc?^cincr  ci 
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scie  couEses  dces  not  occur,  ths  distribution  of  the  pressure 
linslly  follows  tfae  fom  of  the  vault. 

Dépendance  of  the  pressure  on  the  form  of  the  vault. 

It  îollows  froiij  tbese  coDSiderations,  that  an  architect  with 
a  clear  conscience  will  not  rénove  tbe  centering  cfbis  vault 
too  late  in  order  to  utilize  the  favorable  activity  if  the  iror- 
tar.  In  soire  circuttstances  a  very  safe  construction  iiay  be  fa- 
vored  by  a  longer  hardeniné,  since  tben  çerhaps  the  work  of  t 
the  yieloinjg  of  bad  structural  parts  iray  be  relieved  by  otbers 
built  with  abandant  strength.  It  will  be  assused  in  the  follow- 
iîï^,   that  there  is  a  correct  distribution  of  the  pressure  acc- 
ording  to  the  shape  of  the  vault,  favorsd  by  the  plastic  oual- 


ities  of  tiic  rrorS--;^ 
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licthesis,  that  in  a  vaulted  coirparcent  eacb  part  of  it  chiefly 
transirits  this  pressure  te  the  abutirent  in  tne  direction,  which 
a  rclling  bail  would  take,  or  in  other  iiords,  that  che  pressu- 
re always  seets  to  pass  in  the  steepest  direction, 

'Ihc  fcrns  oi  coucartnents  ecrployec  cy  xbe  iriddle  âges  ers  in- 
nuïïerable,  for  iro2t  of  theii  hâve  no  iratbsîrstical  naces.  Fartly 
hori^cntal,  ascendiné  anc  swellea  surîaces  lil^e  cylinders,  ccn- 
ic  sections  and  ail  possible  spherical  or  swellec  shapes  occur, 
but  y?ith  ail  diversity  tbey  irsy  be  chiefly  classed  in  tso  div- 
isions, in  thcse  curvec  in  one  direction  with  surfaces  lil^e 
tunnels,  and  thcse  curved  in  ail  directions  or  s«elled  surfaces. 

Division  of  conr.par  tmen  ts  into  strips. 

If  accorcing  te  the  preceding  hypothesis  is  assuired  ths  trans- 
ŒissiOD  of  pressure  in  the  vault,  then  for  the  true  surfaces 
is  a  parallel  division  in  strips  (Fig,  112),  and  for  a  doir.e  r 
results  a  radial  division  cf  the  surface  (Fiés.  113,  114),  F 
For  swellcG  surfaces  net  differing  nuch  fron  the  doue  of  rota- 
tion, iray  be  used  without  ^reat  error  the  saie  radial  division 
extencing  fron.  the  hif^hest  point  (vertes).  For  any  rcrtions  of 
sucD  surlaces  lite  the  curved  triangles  une  and  p  o  r  as  isell 
as  the  rectangle  t  u  v  w  in  5ig.  114,  tne  oivision  intc  strips 
naturally  remsins  the  saire.  Necessarily  such  parts  cf  surfaces 
are  first  to  ce  ccropleted  of  their  vertices,  se  that  thèse  iray 
proceed  the  division.  Tf  surfaces  occur  that  differ  greatly  f 
trou  toth  tunnel  vaults  and  doires,  for  exsuple  the  ascendiD?^ 
forirs  bet'fleen  tne  two,  then  accordiné  to  the  rule  of  the  bail 
rollin.^  dowEHard  results  a  varied  civision  in  stries,  as  inser- 
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inserted  iu  tne  ?i,é,  in  this  case,  tut  i^enerally  eulticient  ac~ 
curacy  ??ill  be  cbtained,  iï   as  in  tbe  exaŒfles  oî   ?i,ës.  112  , 
113  tDey  are  rcade  parallel  or  radial,  or  botl)  are  cointinec. 

Accordia^  to  thèse  exaacles  it  is  easy  to  deteriiine  for  a  c 
cross  vault  in  what  Œanner  the  surfaces  of  the   conFartirents 
are  to  be  properly  divided  in  stries,  tbereby  findin^  the  rrode 
cf  ciscritaticn  of  pressure  in  the  différent  directioDS.  'Ibis 
is  sliown  in  several  illustrations,  tbat  will  be  understooo  wi- 
tûout  furtlîer  exçlanation» 

!•  Gross  vâult  witb  strai^iit  ridge.  'Ihe  surfaces  of  tbe  wault 
bave  a  tunnel  forir  and  are  tberefore  divided  in  parallel  strips 
perpendicular  to  tbe  ridge.  As  an  exa^ple  is  taken  a  half  pol- 
ygonal cboir  vault  (Hlgs.  II6,  llca),  tbat  is  pointée,  and  it 
is  ittii'aterisl  wbetber  tbe  side  arches  sné  "^r^ir partirent  surfaces 
are  curved  accordin^  to  tr.e  senicircle,  pointed  arch  or  any 
ocher  curve.  Hacb  strip  of  tbe  cciEpartiient  transfers  its  part 
cf  tne  losd  and  tbrust  of  the  vault  to  its  correspcnding  rit, 
so  tnat  tbe  pièce  a  b  of  the  rib  receives  tbe  two  batcbed  str- 
ips abuttin^  there.  In  tbe  saire  irannsr  tbe  Icad  on  tbe  pièces 
c  d  anc  e  f  of  tbe  ribs  are  indicated  ty  batcbiné.  So  tbat  tbe 
rib  ïïsy  not  tend  outward,  tbe  tbrusts  exertec  by  tbe  strips  on 
tôt:,  ribs  nust  te  psrpendicular  te  the  rit,  £'s  still  menticned. 
Ror  vaults  with  an  ascendiné  ric^^e  will  the  strips  take  the  d 
cirection  iadicatec  b:  dotted  lines  on  the  ri^tt  side  cf  Fié. lie 

2.  Cross  vaults  Tîitb  swelled  ccupartttents  (Fiés.  117,  115, 
119).  For  eacb  ccupartirent  is  souébt  its  highest  point  s  and 
iroir  this  are  drawn  rays  en  tne  plan,  tbat  oivide  tbe  surface 
into  trisngulsr  strips.  On  a  pièce  v  «s  cf  a  rit  (Fié.  117) 
ccires  the  weiébt  and  tbrust  cf  tbe  batcbed  trianéle.  In  Fié. 
117  tbe  vertices?  lie  at  about  xce  iriddle  of  tne  coirpartirent 
surfaces,  and  tbe  pressure;  is  tberefore  distritubed  in  abcut 
eouel  carts  on  tne  ribs  cpc  sicc  arcnes.  If  tbe  vertex  of  tbe 
coîT'pertiient  i?  placée  close  te  tne  keystone  (Fié.  IIS,  left), 
the  side  arch  receives  tte  c^reçtest  pressure,  and  conversely 
the  ribs  receive  the  érestest  portion  if  tbe  vertsx  talls  ne- 
ar  tbe  side  arch  (Fié.  113,  riébt).  'ihe  corrpartrrent  ir.ay  even 
rise  so  irucb  at  one  sic£  tbat  tbe  vertex  no  lonéer  lies  in  tbe 
trienéular  coû-par tirent  but  irust  te  placed  outside  it.  In  the 
left  trianéle  cf  Bi£.  119  the  side  arch  receives  orly  a  verti- 
cal Icad  froïï  tne  sirip,  tbe  ribs  will  doc-  bc  loaotc  exceit 
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by  the  never  iailinë   horizontal  tbrust  and  tbey  bear  rather  a 
force  directed  upy<ârd.  Conversely  in  the  triacfîular  conpart- 
cent  lying  at  the  right  the  rits  are  stronély  loaded,  while  t 
the  side  arch  receives  an  upward  pressure. 

In  tùis  way  it  is  possible  by  the  choice  cf  the  torir  ot  coœ- 
partment  to  place  the  thrust  et  the  vault  oo  one  or  the  other 
arch,  which  has  éreat  importance  ter  the  érection  of  such  vau- 
Its,  It  is  always  iiripcrtsnt  to  see  tbst  the  ribs  are  pressed 
as  egually  as  possible  on  botb  sides,  which  is  irost  perfectly 
attained.  '«hen  the  vertices  of  the  adjoinin^  coirpartnents  lie 
syniretrically  with  the  rib.  îhe  point  s  is  to  be  soughx  in  the 
plan  about  sidewise  troir  the  iriddle  roint  of  the  ridge  arch. 

3.  Cross  vault  «ith  sharp  swelled  ridge  of  compsrtirent  (Fié. 
120).  ïhc  vault  is  proouced  when  froir  the  pointed  side  arch 
extends  the  curved  rldges  f  îT;  and  g  ïï'   to  the  ffiddle,  sgainst 
«nich  the  surfaces  of  the  coirpartnents  intersect  lil<e  a  roof. 
Bach  cf  xhe  ccupartirent  balves  is  to  be  regarded  as  a  triangle 
eut  froir  a  surface  liie  s  spnere  (p  0  in  F'i^.  114).  Ibe  proba- 
ble vertex  s  nuct  be  e^^tended  and  the  rays  drawn  froE  it  are 
sbcwn  in  the  Fi??ure. 

4.  Ster  vaults.  Kere  resuit  cuite  ccrrespcndin?^  changes  3S 
before,  soiie  01  which  çre  représentée  in  ?i.-.  121.  Accordinï? 
to  the  location  cf  the  verte?,  îr?y  cne  aise  hère  loge  ons  or  x 
the  other  rib  or  finally  elso  tbe  side  arch.  An  ecua]  thrust 
iron  toth  sièes  of  the  ribs  is  also  noturslly  to  be  striven 

f  0  ï  h  e  r  t  • 

5.  Net  veulxs.  Bcr  the  trececir;g  kindo  of  voults  eaci,  î^^epa- 
race  psrt  ci  a  ccrrpartiTent  can  be  swelled  in  the  iicst  diverse 
«ays  (sse  lett  sices  cf  ?i^s.  122,  123);  or  as  îrentioned  in 
other  places,  there  csn  be  sssuired  for  tbe  entire  vsult  3  ccff- 
ir.on  coupartn-ent  surface.  In  tne  I3st  case  tte   pressure  is  dir- 


ectly  transferrec  froiT 


tbe 


'urfcce  cf  one  coirp2rtir.ent  te  th£t 


cf  sncthcL  viithcut  tne  ribs  navin.^  any  spécial  inportance,  Ihe 
civisicn  of  the  surface  of  loné  net  vaults  -flculd  be  into  reral- 
lel  strips  as  for  the  tunnel  vault  (Fi^.  123,  ri^ht);  central 
net  vaults  conversely  houIc  nave  a  radial  division  (Fig.  122. 
rif^hfc);  froir  the  iriccle  point  s.  which  entends  over  the  coi- 
partiïents  -.•îith  the  single  exception  cf  the  outer  triangles, 
that  ordinsrily  iise  tcward  ths  siae  ?3rches  (vertices  sç,  sq 
Fi.f.  122). 


?■ 


c.  Correct  torir  cl  tbe  cospartnents, 
îDe  division  et  tiie  conçartttents  into  seperate  etrips,  ??hicd 
xùen   are  arranf^ed  scccrdin^  te  the  shape  ot  tne  coiçartirents 
and  nou  in  tbe  direction-  of  toe  courses  of  stone  was  very  siir- 
pie  te  exécute,  tut  it  now  concerns  the  fixin^  of  a  proper  cur- 
vature  of  sucb  a  coirpartiiieDt  £trip,aDd  the  pressure  exerted  by 
it  OD  tbe  rit  secaratiné  it,  Isn  seek  to  make  the  thickness  ot 
the  vault  and  coupertiient  as  siiall  as  possible,  and  tbis  éene- 
rally  is  10  te  15  ck,  but  can  be  reduced  still  turther.  Acccr- 
din^  te  the  usual  assuirption  tbat  tbe  uiddle  line  of  pressure 
lies  in  the  iriddle  third  of  the  thickness  of  tbe  vault,  tbere 
reirains  no  great  play  space,  i,e.,  in  other  words,  if  we  dési- 
re te  turn  tbis  ccEpartirent,  we  irust  adhère  accurately  to  tbe 
tbecEôtically  fcund  line  ef  pressure  in  the  curvature  of  the 
vault;  tbis  is  very  particullarly  true  for  tbe  ecirpartirents  in 
tunnel  forir;.  A  parallel  strip  eut  froir.  the  tunnel  coirpartirent 
is  te  be  treatec  exactly  like  a  ouite  crdinary  irasonry  arch, 
and  the  line  of  support  is  found  for  it  exactly  as  for  tbe 
latter, 

Obtaining  the  line  of  support. 
The  arch  or  the  strip  of  the  conipartment  is  to  be  àivided 

into  any  nusnber  of  eoual  parts for  example  11 j  Its  wei- 

ght  is  calculated  for  each  part,  vrhich  acts  at  its  centre  of 
gravity  vertically  accord ing  to  the  scale  of  lines  1  to  11  in 
Pig.  124.  In  a  separate  force  polygon  of  Fig.  124a  are  laid  off 
the  computed  weights  on  a  vertical  line  at  an  assumed  scale, 
for  exatnple  hère  20  kil.  =  1  mm.  This  produces  the  line  A  5 
representing  the  total  weight  of  the  arch.  If  in  this  case  the 
arch  has  a  syaimetrical  form  and  loading,  then  is  drawn  a  hori- 
zontal through  the  middle  point  C  of  A  B,  on  which  is  to  be 
laid  off  the  horizontal  force  H  existing  in  the  arch.  Since 
H  is  not  to  be  accurately  found  beforehand  (?),  to  it  is  first 
givea  an  assumed  length  C  P.  Prom  the  pôle  ?  at  the  end  are 
drawn  rays  Connecting  it  with  the  divisions  of  the  vertical  A 
B,  that  are  indicated  by  Roman  numerals  I  to  XII.  Assuming  H 
to  be  correctly  assumed,  thèse  lines  represent  in  the  arch  the 
pressures  continuing  from  one  part  to  another  in  magnitude  and 
direction,  from  which  is  very  easily  constructed  the  line  of 
pressure,  as  done  belov»  the  arch  in  Fig.  124b.  Hère  a  parallel 
is  drawD  to  each  ray  I  to  aII  to  produce  a  polygonal  séries  of 


80 
liaes,  whose  an.^les  lie  on  the  verticals  1  to  11.  A    force  IV 
lies  in  the  force  polygon  between  the  verticals  3  and  4also 
lies  in  the  line  of  pressure  between  those  verticals. 

The  line  of  pressure  thus  found  for  a  provi sionally  assuœed 
H  can  be  inserted  in  the  arch  above  (see  S  R),  which  shows 
tbat  in  this  case  the  line  of  pressure  is  much  too  flat;  if  it 
remains  within  the  arch  it  must  be  steeper  or  more  curved.  This 
is  obtained  by  assumin,^  a  smaller  horizontal  thrust  H,  for  th- 
ere  corresponds  to  a  higher  arch.  a  smaller,  and  to  a  flatter 
arch  a  greater  thrust,  Therefore  is  assuœed  in  the  force  poly- 
goû  a  smaller  H  by  moving  the  pôle  ?  to  P*^ .  Por  this  pôle  is 
made  tho  same  construction  of  the  line  of  support,  and  if  aec- 
essary  the  process  is  continued,  until  the  most  favorable  line 
of  support  is  obtained,  i.e.,  that  line  of  pressure  or  support 
which  differs  the  least  possible  from  the  middle  line  of  the 
arch  (U  S  V  in  the  Pig.).  It  is  assumed  that  in  a  vault  in 
good  condition  that  pressure  is  striven  for,  according  to  whi- 
ch the  most  favorable  line  of  support  is  transmitted,  and  m 
generally  an  arch  or  vault  is  held  to  be  durable,  so  long  as 
a  satisfactory  line  of  support  is  possible  in  it.  Purther  on 
the  construction  of  lines  of  support,  see  the  proper  manuals, 
auiong  others  in  Mflll  er-Breslau,  Eléments  of  Graphie  Statics. 

The  line  of  pressure  U  S'V  in  this  case  does  not  conincide 
with  the  midale  line  of  the  arch,  but  lies  in  gênerai  within 
the  middle  third,  at  the  crown  approaching  at  c  the  lower  limit 
of  this  third,  but  on  the  contrary  at  the  base  reaches  the  out- 
limit,  also  nearing  the  limits  at  the  sections  d  e  and  f  g,  the 
ou  ter  one  in  the  fisst  and  the  inner  in  the  last.  Thèse  places 
arc  to  be  considered,  fo'r  the  more  that  the  line  of  pressure 
varies  from  the  middle  line  the  more  unequally  is  the  pressure 
distributed  over  the  section  concerned.  Where  the  line  of  pres- 
sure passes  exactly  through  the  middle  as  at  i  k,  the  arch  th- 
ere  receives  uniform  pressure  over  its  entirei  cross  section. 
(?or  example,  if  the  total  compression  obtained  by  the  force 
polygon  at  a  certain  place  srere  1000  kil.,  but  the  area  of  the 
cross  section  is  800  q.  cm,  there  is  to  be  taken  a  pressure 
everyvfhere  of  1.35  kil  per  q  cm),  It  is  otherwis©  at  the  sect- 
ion e  d,  for  the  more  the  line  of  pressure  approAdhes  the  outer 
edge  d,  the  greater  becomes  tne  pressure  at  that  ed(?#,  wniJ.«  it 
is  comparatively  reduced  at  the  inner  odga.  If  tho  Uni  of  près- 
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Unes,  whose  angles  lie  on  tbe  verticsls  1  to  lî.  A  foroe  17 
lies  in  the  force  polygon  between  tbe  vertioals  3  and  4al8o 
lies  in  the  line  of  pressure  between  those  vertioals. 

The  line  of  pressure  ihus  found  for  a  proTisionally  assumed 
H  ean  be  inserted  in  the  aroh  above  (see  S  R),  whioh  shows 
that  in  this  oase  the  line  of  pressure  is  oauch  too  flat;  if  it 
reœains  within  the  aroh  it  must  be  steeper  or  more  curved.  This 
is  obtained  by  assuming  a  sœaller  horizontal  thrust  H,  for  th- 
ere  corresponds  to  a  higher  arche  a  snaller,  and  to  a  flatter 
areh  a  greater  thrust.  Therefore  is  assumed  in  the  force  poly- 
gon  a  sœaller  H  by  ooving  the  pôle  P  to  Pf.  For  this  pôle  is 
œade  the  same  construction  of  the  line  of  support,  and  if  nec- 
essary  tbe  process  is  continued,  until  the  œost  favorable  line 
of  support  is  obtained,  i.e.,  that  line  of  pressure  or  support 
which  differs  the  least  possible  from  the  middle  line  of  the 
arch  (U  S'Y  in  the  Pig.).  It  is  assumed  that  in  a  yault  in 
good  condition  that  pressure  is  striven  for,  aooording  to  whi- 
ch tbe  most  favorable  line  of  support  is  transmitted,  and  m 
generally  an  arch  or  vault  is  held  to  be  durable,  so  long  as 
a  satisfactory  line  of  support  is  possible  in  it.  Further  on 
the  construction  of  lines  of  support,  see  the  proper  manuals, 
aœong  others  in  ^flller-Breslau,  Eléments  of  Graphie  Statics. 

The  line  of  pressure  D  S'V  in  this  case  does  not  conincide 
with  the  middle  line  of  the  arch,  but  lies  in  gênerai  within 
the  middle  third,  at  the  crown  approaching  at  c  the  lower  liait 
of  this  third,  but  on  tbe  oontrary  at  the  base  reaobes  the  out- 
limit,  also  nearing  the  limits  at  the  sections  d  e  and  f  g,  the 
outer  one  in  the  fisst  and  tbe  inner  in  the  last.  Thèse  places 
arc  to  be  considered,  fo*r  the  more  that  the  line  of  pressure 
varies  from  the  middle  line  tbe  more  unequally  is  the  pressure 
distributed  over  the  section  conoerned.  Where  the  line  of  pres- 
sure passes  exaotly  through  tbe  middle  as  at  i  k,  the  aroh  th- 
•re  rtoeives  uniform  pressure  over  its  entirei  cross  section. 
(For  example.  If  the  total  compression  obtained  by  tbe  force 
polygon  at  a  certain  place  were  1000  kil.,  but  the  area  of  the 
orosi  leotion  is  800  q.  on,  there  is  to  be  taken  a  pressure 
•verywbere  of  1.2S  kil  per  q  on).  It  is  otberwise  at  the  sect- 
ioa  •  d,  for  tbe  more  the  line  of  pressure  app>ba«bes  tbe  outer 
edge  d,  the  greater  beeoaet  the  pressure  at  that  edge,  while  it 
il  ooBpâratifely  reduoed  at  the  inner  edge.  If  the  line  of  près 
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pressure  passes  at  1/3  of  the  width,  then  is  a  pressure  at  the 
outer  edge  d  twice  as  great  as  that  on  the  cross  section  ( thus 
2.5  kil  instead  of  1.25  kil  as  by  the  assuaiption  of  a  total 
pressure  of  1000  kil  and  800  q  cm  of  surface),  and  at  the  inner 
edge  the  pressure  is  0,  If  the  line  of  pressure  be  moved  still 
farther  outward,  the  pressure  at  the  outer  edge  is  rapidly  in- 
ereased,  while  tension  occurs  at  the  inner  edge.  If  the  latter 
cannot  be  «esisted  by  the  moirtar,  the  joint  opens  (in  fact  this 
can  be  seen  in  numerous  arches  and  vaults).  If  the  line  of  |)r- 
essure  passes  entirely  outside  the  arch,  then  in  case  the  mor- 
tar  cannot  resist  the  tension,  destruction  certainly  follows, 
The  movement  thus  occurring  is  illustrated  in  the  sketch  of 
Pig.  124c,  and  it  ss  seen  as  at  the  dangerous  places  the  so- 
called  joints  of  breaking  alternately  open  outside  and  inside. 
Thèse  joints  of  rupture  alirays  open  at  the  side  farthest  froan 
the  line  of  pressure.  It  is  further  recognized  how  important 
it  is  for  thin  compartments  to  fit  theos  as  closely  as  possible 
to  the  line  of  pressure,  since  slight  variations  are  already 
conceivable. 

{jine  of  support  for  tunnel  vaults  of  uniforœ  thickness. 

If  tbe  considération  of  the  lins  of  pressure  is  so  iirportant, 
tben  tbe  question  is  wbat  is  its  prcper  forir.  Ihe  vault  coEp- 
artirents  in  question  were  alŒost  always  of  nniforn)  thickness, 
for  exauple  built  equal  te  a  half  brick.  Eut  it  results  for 
tunnel  vaulted  arches  and  vaults  of  unifom  thickness  the  sane 
fixed  line  of  support,  wbich  Œay  be  found  in  tbe  way  just  des- 
cribed,  but  it  can  also  be  detenrined  analytically  (see  fiagen, 
ForiE  and  thickness  of  vaulted  arches  and  doues).  In  Fig.  125 
is  reproduced  tbe  forir.  of  the  line  of  support,  soffe?îhat  like 
a  parabola,  but  the  lower  branches  Rould  finally  becone  verti- 
cal when  prolonged  to  infinity.  An  infinité  portion  of  this  or 
of  any  other  line  of  support  can  never  be  vertical  below  at 
the  support,  but  will  8l??8ys  show  a  certain  inclination  outward. 
If  a  flat  arch  is  to  be  erected,  then  îîill  be  eirployed  only  tbe 
upper  portion  of  the  line  of  support,  and  for  high  arches  the- 
re  will  be  eut  a  pièce  froK  the  line  of  support,  which  extends 
down  till  the  necessary  ratio  of  rise  to  span  is  reached.  (Nat- 
urally  the  forni  of  tbe  line  of  support  can  be  enlarged  or  redu- 
ced  as  a  siirilar  figure,  according  as  deiranded  by  the  absolute 
si2e  of  the  vault  or  by  the  scale  of  tbe  drawing  icade  for  the 
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v8olt  to  be  erected. 

Pointed  tunnel  vaults  and  compar taen ts . 

If  tbe  line  Éf  sapport  be  dow  compared  wlth  tbe  foriDs  of  ar- 
ches usual  in  practice,  it  appears  that  a  very  flat  arch  shows 
no  important  différence  froir  the  corresponding  portion  of  that 
line,  and  tbis  is  aleo  the  case  for  higb  arches.  For  comparison 
the  foriEs  of  arches  are  inserted  in  the  iig.  as  dotted  lines, 
at  the  left  being  the  semicircle  and  the  stilted  arch,  at  the 
right  being  the  pointed  arch,  It  is  évident  that  the  two  first 
are  very  ugly,  tbey  vary  very  moch  froir  the  line  of  support, 
that  even  by  great  heaping  of  the  naterial  at  the  abutnients 
can  the  line  of  pressure  be  brought  a  little  nearer  to  it.  If 
the  line  of  pressure  safely  finds  its  place  in  the  vaults,  t 
then  thèse  two  forirs  of  arch  always  give  a  thick  and  heavy  ira- 
sonry  to  the  compartment.  Incooparably  irore  graceful  is  a  not 
toc  slender  pointed  arch  whose  préférence  over  the  stilted 
senicircle  is  strikingly  visible,  it  varies  froii  the  theoreti- 
cally  curve  a  little  out?*ard  at  the  bottoŒ  end  inward  above, 
but  everywhere  shows  only  a  sli^ht  distance  fros  it.  ïïben  tbe 
unifornr.  loading  of  the  ccirpartirent  is  but  sliébtly  changea  by 
backing  irasonry  at  the  lowest  spandrel  and  the  addition  of  a 
certain  Icad  at  tbe  vertex,  tbe  line  of  support  is  cbanged  at 
once,  so  that  it  alirost  exactly  coïncides  witb  the  pointed  arcb. 
No  simple  arch  line  struck  with  tbe  coipasses  is  so  near  the 
curve  of  support  as  tbe  pointed  arch. 

We  find  hère  the  explanation  why  in  the  12  tb  and  13  tb  cen- 
turies iren  so  readily  accepted  tbe  pointed  arcb  for  the  coŒp- 
artuents  in  reducing  tbe  thickness  of  the  vault,  and  also  for 
the  side  and  cross  arches.  Even  tbe  eerly  tiie  of  the  Norcans 
introduced  loaded  ridge  cr  crosn  ribs,  îihich  find  their  prsc- 
tical  and  also  structural  reason.  What  we  can  otJtain  theoreti- 
cally,  tbe  niddle  âges  won  eupirically  by  its  struggles  consc- 
ious  of  their  ain. 

The  proportions  of  the  pointed  aroh  dîffer  œuch  in  their  r 
rise,  and  very  high  and  slender  arches  require  spécial  consid- 
ération. Of  the  joints  of  rupture  I,  II  and  III  ia  ?ig.  124c, 
for  low  pointed  arches  the  lower  III  coaies  more  in  question, 
and  for  high  arches  are  rather  the  upper  I  and  I.  In  falling 
a  loir  vault  acts  as  in  the  sketch  127A;  a  high  one  moves  as  in 
sketch  127B.  The  low  one  is  statically  favorable  if  the  load 


83 
oa  the  crom  is  small  or  entirely  laoking,  but  thoro  is  bohind 
it  a  good  backing  of  masonry  (9ig.  127C)  at  least  l/S  of  the 
height,  or  better  is  required  about  1/2  the  height  (for  the  s 
semicirole  is  even  best  aaore  than  half).  The  more  slender  the 
arch,  so  much  the  more  important  is  the  load  on  the  orown,  and 
for  an  equilateral  or  60*  pointed  arch  ( circumsoribed  about  an 
equilateral  triangle),  this  is  properly  assamed  at  1/7  to  l/4 
the  neight  of  the  arch,  and  thus  is  admissable  already  a  heaTy 
keystone  or  for  tunnel  vaults  a  strengthened  ridge  line, 

if  the  pointed  arch  is  still  more  slender  (Pig.  127D)  it  can 
only  be  erected  generally  with  an  uniform  reduced  thickness  of 
the  vault,  when  the  keystone  or  crown  is  strongly  loadedi  by 
extra  masonry  if  necessary,  that  is  sien  increased  to  the  wei- 
ght  of  the  other  part  of  the  arch  or  more.  The  proper  weight 
of  the  load  on  the  crown  is  easily  found  by  expérimental  con- 
struction of  the  line  of  support.  If  executed  in  proper  dimen- 
sions, then  is  in  place  the  strong  backing  of  the  spandrel  to 
1/3  or  1/2  the  height,  but  if  the  load  on  the  crown  is  too  sm- 
all, the  l07»er  backing  must  not  be  too  heavy  in  any  case,  since 
otherwise  nould  occur  a  lifting  of  the  apex  of  the  archj  1/3 
of  the  weight  would  certainly  be  too  high  in  this  case,  it  be- 
ing  assumed  to  be  xell  bonde à. 

If  it  be  desired  to  omit  the  load  on  the  crown,  then  for  ar- 

are 
ches  of  excessive  rise  km   only  the  following  expédients,  a,  the 

thickness  of  the  vault  is  increased  so  that  the  line  of  press- 
ure will  certainly  find  its  place,  a  mode  that  indeed  stands 
lowest-  b,  the  acute  internai  angle  at  the  crown  is  filled  (Pig. 
127E) .  Just  at  this  place  will  the  line  of  pressure  fall  below 
the  arch  most  easily  without  a  load  on  the  crown,  and  if  this 
place  be  filled  by  a  corresponding  olosing  stone  E  (or  a  ridge 
rib  not  too  narrow),  then  is  much  won.  Also  the  addition  of  a 
eut  stone  with  long  sides  will  also  help  (P),  et  being  assumed 
to  be  sufficiently  strong  not  to  break  with  the  excentric  posi- 
tion of  the  line  of  pressure» c,  a  more  favorable  arch  line  is 
chosen,  and  as  such  may  corne  in  question  a  pointed  arch,  whose 
spandrel  below  is  with  a  larger,  and  èbove  with  a  smaller  rad- 
ius (Pigs.  127G,  Kj  also  Pig.  49).  d,  the  pointed  arch  is  stil- 
ted  (Pig.  127H,  right).  A  ourvature  is  thereby  produced  at  top, 
whioh  agrées  better  tkkk    the  line  of  pressure,  and  certainly 
the  thrust  of  the  abutment  will  be  greater  and  applied  higher. 
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The  stilted  arch  was  a  good  and  much  used  expédient  in  anoient 
and  modem  times.  The  already  œentioned  compound  aroh  oertainly 
attains  the  end  better,  especially  if  struok  with  more  than  two 
radiif  it  thereby  produces  with  a  great  rise  a  form  far  more 
pleasing  to  the  eye  than  the  usual  lancet  arch  with  its  crown 
always  having  a  hard  effect  (ffigs.  127J,  k) . 

In  every  case  the  easily  drawn  line  of  pressure  will  show 
whieh  expédient  is  best. 

Correct  form  of  dômes  and  swelled  compar tmen ts . 

TuDDel  vanlted  coicFartiBents  reoaire  a  difficalt  adhérence  to 
a  definite  forir  of  snpport;wbicli  is  Œuch  less  the  case  for  sw- 
elled coTDpartŒents,  as  will  te  stated  hereifter.  In  the  tonnel 
vaolt  the  side  force  acting  between  two  parallel  strips  can  be 
regarded  as  -   0,  but  in  epberical  surfaces  curved  in  ail  direc- 
tions the  ŒDtual  forces  actlng  between  two  adjacent  ireridlan 
strips  cannot  be  neglected.  they  extend  in  the  direction  of  a 
horizontal  ring  froŒ  strip  to  strip  and  may  either  be  compres- 
sion or  tension.  7îhether  ring  conopresBion  or  ring  tension  occ- 
urs  in  the  spbericsl  surface  dépends  entirely  on  its  fom,  and 
naturally  a  cefinite  spherical  forir  is  possible,  wbere  neither 
coŒpression  nor  tension  occurs  in  the  direction  of  a  ring,  and 
to  obtain  this  forir  is  of  great  interest.  If  froin  such  a  dôme 
is  eut  a  narrow  Œeridian  strip  or  a   slit.  no  transi-ission  of 
force  can  occur  between  the  side  surfaces,  i,e.,  such  a  curved 
triangle  will  stand  indépendant,  so  iong  as  it  is  held  above 
at  the  crown  and  below  at  the  abutnent.  Ihe  fori  to  be  given 
to  this  strip  (and  thus  to  the  doire)is  very  easily  found  by  t 
the  graphie  nethod,  when  it  is  considered  as  an  entirely  ordi- 
nary  nasonry  arch,  and  its  line  of  pressure  is  sougbt  for  its 
loading  in  the  usual  way.  We  are  hère  troubled  again  by  the 
case  wbich  occurs  with  a  unifcrc  thickness  of  the  doire  or  swel- 
led compartiEent.  The  fom  of  support  then  occurring  is  drawn 
in  Fig.  126,  and  it  is  likewise  treated  aralytically  by  Hagen 
at  the  place  nentioned.  Coices  or  swelled  ccicpartirents  that  hâve 
this  cross  section  exhibit  neither  ring  coirpression  nor  tension. 

It  is  to  be  noted,  that  for  the  vioinity  of  the  crown  the  c 
ourve  is  not  entirely  correct,  for  ring  compression  must  always 
occur  there,  since  the  meridian  strips  end  too  sharply  at  the 
middle  to  be  a^le  to  transmit  any  horizontal  thrust. 

Hagen  recommends  in  his  work;On  the  form  and  thickness  of 
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thiokness  ofl  vaulted  arches  and  dômes,  Qerlin^  1875,  p,  59}^ 

to  fors  the  crossr^  section  of  the  dôme  directly  acoordiag  to 

the  lise  established  by  hiœ  and  represented  in  Pig.  126  -->- 

not 
we  night  agrée  to  this.  The  advantage  of  swelled  surfaces  oon- 

sists  Just  in  the  possibility  of  a  stress  in  ail  directions; 

rejecting  the  ring  compression  takes  away  a  great  advantage. 

On  the  contrary  we  might  regard  as  favorable  just  such  sphe- 
rical  surfaces  or  swelled  compartments,  which  at  ail  heights 
show  a  certain  ring  compression.  $!or  such  surfaces  can  never 
ooour  ring  tendsions  even  with  important  variations  of  load- 
ing,  for  ring  compression  oocurs  for  the  stresses  tbat  cannot 
be  received  in  a  metidian  direction.  Thereby  will  it  be  possi- 
ble to  make  a  swelled  compartment  very  thln  even  for  variations 
of  loading,  while  a  tunnel  vault  in  such  cases  requires  increa- 
sed  thickness  to  make  a  safe  Une  of  pressure. 

Prom -thèse, points  of  view  are  to  be  designated  as  statlçally 
allowable  nuœberless  forms  of  dômes,  so  long  as  at  no  point  of 
the  meridian  or  ring  compression  has  exceeded  the  limit  fixed 
by  the  strength  of  the  material,  and  just  so  long  is  the  dôme 
xz   permanent.  To  illustrate  this  are  given  the  forms  of  cross 
section  I  to  V  in  Pig.  126. 

I.  Section  I  is  to  be  termed  partioularly  favorable,  if  the 
ring  compression  from  the  top  to  bottom  is  everywhere  equally 
great,  and  in  this  example  it  is  as  great  as  the  meridian  com- 
pression increasing  from  top  to  bottom,  at  about  a  point  Â. 

II.  A  cône  with  an  angle  of  90*  at  the  apex  is  represented 
hère  as  a  dôme,  which  with  uniform  thickness  has  equal  ring 
and  meridian  compressions  at  any  height.  Such  a  cône  indeed 
exerts  at  base  a  greater  thrust  thân  the  preceding  cross  sect- 
ion, but  otherwise  is  a  good  form  of  dôme.  îjikewise  slender  c 
cônes  or  pyramids  (roofs  of  towers)  are  to  be  regarded  as  stat- 
ically  favorable  dômes. 

III.  A  concave  curve  within  certain  limits  gives  a  statiC;BT.\y 
possible  dôme.  But  the  ring  compression  below  and  the  thru'st 
against  the  abutmcnt  will  be  found  very  great,  and  indeed  the 
more  the  flatter  is  the  curve  hère. 

IV.  A  recurved  line  (oriental  dôme)  can  very  well  be  erected 
without  ring  tensions  or  clamps,  in  case  at  no  point  is  it  too 
muoh  rounded  externally  or  anywhere  approaches  too  closely  a 
vertical  or  horizontal.  On  the  coatrary  dômes  curved  in  bulbous 
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form  below  are  impossible  without  spécial  provision  against 
tension,  and  therefore  are  absurd  as  vaults. 

V.  Most  strikingly  appear  the  effects  of  ring  compression  in 
the  diagonal  section  of  the  pendentive  doœe  (curve  7).  In  spi- 
te  of  the  bend  invard  the  doœe  can  be  erected  av  in  numberless 
examples.  It  is  iji  radvan  tage  that  the  directions  a  b  at  the  b 
bend  remain  rather  far  froœ  the  vertical,  which  the  Byzantines 
skilfully  attained  by  slight  changes  in  form. 

Similar  effeots  resuit  when  the  dôme  bears  at  top  a  heavy 
laatern,  and  a  great  ring  compression  exists  there,  which  is 
less,  the  more  steeply  the  line  of  the  doœe  meets  the  lantern. 

Fer  coirpsrisoD  are  also  given  in  tbe  Fig,  the  current  vault 
liDes,  at  the  rigbt  being  the  pointed  arcfa,  at  tûe  lelt  the  s 
siiîiple  and  the  stilted  senicircle.  It  iray  te  perbaps  assuired 
that  conpression  occors  where  they  lie  within  Bagen's  lice,  a 
and  that  en  the  contrary  in  the  parts  eut  ont  afcove  occurs 
ring  tension.  Accordingly  the  stilted  senicircià  is  very  anfa- 
voratle,  and  also  disadvantageous  is  the  simple  seiricircle  or 
henisphere,  »here  tension  is  fcund  for  fally  3/-5  the  height, 
that  can  te  overccce  only  by  a  correspondingly  ^bigb  tacking 
or  an  increased  tbickness  of  the  lower  part  of  the  dcŒe,  un- 
less  recourse  is  had  to  ircn  rings.  A  slender  pointed  arch  is 
ïïuch  préférable  and  reonires  tacking  ccly  in  the  lower  part. 

GeneraRy  lines  passing  into  the  vertical  belcw  are  unfavcr- 
able,  anc  they  are  chcsen,  there  nust  te  assuired  tbe  necessary 
thicknening  externally  te  receive  conpression,  the  internai 
lower  ïïasonry  teing  a  filling  mess.  Ihe  preceding  «ill  bave 
sufficiently  explained  whst  a  great  freedoir  surfaces  curvec  in 
ail  directions  exhibit  in  opposition  to  the  tunnel  vault;  in 
the  préférence  of  the  swelled  coirpartirent  tbe  iiiddle  âges  con- 
secuently  shows  again  in  a  wonderful  way  its  refined  and  also 
practical  and  statical  feeling.  In  a  practical  sensé  the  swel- 
led  compartEent  favcrs  freehanc  vaulting,  in  a  st&tical  sensé 
it  peririts  vaulting  of  extreirely  thin  cocpartirents  in  quite 
capricious  forirs,  that  even  in  strcng  transfers  tî   tbe  loading 
or  pressures  always  continue  stable. 
d.  Forir  of  the  rits. 
Pressure  of  compar  tnien  ts  on  ribs, 

The  last  considérations  are  true  for  the  force  of  the  compart- 
irents  of  the  vault,  but  alirost  nore  iïïportant  than  then  is  the 
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pressure  agsinst  tbe  abutnent,  tbat  each  strip  of  tbe  conipert- 
ireat  exerts  on  the  supporting  rifc  or  side  arch.  If  the  Une  of 
pressure  bas  been  found  for  tbe  strip  of  tbe  coupartŒent,  tben 
at  tbe  sane  time  are  found  tts  end  forces,  but  oue  can  obtain 
tbe  latter  approxiirately  correct,  if  tbe  ratber  tedioas  const- 
ruction of  tbe  line  of  pressure  does  not  seeir  reguired. 

If  a  strip  of  the  cocpartiient  is  regarded  as  a  separate  wbole 
there  usually  coŒe  in  Question  only  tbree  forces,  tbe  weight 
and  the  two  end  forces,  Ibe  weigbt  (G  in  Fig,  126)  is  natural- 
ly  drawn  vertically  thrcugb  tbe  centre  of  gravity  and  can  be 
calculated,  being  coicposed  of  tbe  weigbt  of  tbe  avct   and  the 
extra  load  resting  thereon.  îbe  direction  of  the  end  forces  7k^ 
and  '^2   ^^^^st  coincide  coite  correctly  with  tbe  directions  of  t 
tbe  ends  of  tbe  arcb  (or  tbeir  tangents).,  since  the  irostly  ve- 
ry  thin  coŒpartirents  alloîf  no  great  plsy  to  the  compressile  f 
forces  lying  nitbin  tbeir,,  and  îurther  the  ena  forces  irust  pass 
tbrough  en  intersection  0  lying  on  the  line  G.  Hence  tbe  prob- 
able location  of  tbe  forces  can  be  inserted  in  tbe  drawing  witb 
approxiffate  accuracy.  If  sucb  a  position  cannot  be  ottained, 
tbis  is  to  be  regarded  5s  proot  that  tbe  coirpartnents  bave  a 
statically  unfavorable  forn:.  and  tberefore  nust  be  changed. 
(Fig.  128a).  If  the  directions  of  tbe  end  forces  are  assuned, 
tbeir  nagnitudes  are  found  by  resolving  tbe  force  G  simply  by 
tbe  parallelograii  of  forces, 

l:8gnitudes  and  directions  cf  end  forces  directly  dépend  on 
the  direction  of  the  coiipertirent  as  hown  in  Fig.  129.  Hère  a 
coŒ'partiEent  strip  extends  from  tbe  rib  A  to  tbe  rib  E,  which 
iiay  give  the  positions  I,  Il  and  III,  and  tbe  end  forces  bel- 
onging  to  thèse  positions  are  indicated  by  the  corresponding 
nuiibers.  It  is  évident  that  tbeir  directions  differ  widely, 
iraking  clear  at  the  sane  tine  tbeir  différences  in  aagnitude, 
as  assuiied  in  Figs.  129a,  b,  c,  in  the  resolved  forces  for  the 
tbree  cases.  First  tbe  weigbt  G  is  assuired  eoual  for  the  three 
cases  and  is  resolved  into  tbe  end  forces  7j]_  and  ??2,  and  at  t 
tbe  supporting  points  thèse  are  resolved  into  bori20ntal  forces 
(B^  and  H2)  buô   vertical  forces  (V^^  and  V2).  Ihe  first  is  the 
side  tbrust  received  by  theorifc^atdlthe  latter  is  the  vertical 
loac  on  the  rib.  In  a  horizontal  direction  occur  only  tbe  for- 
ces B;j_  and  E2  and  tberefore  thèse  nust  be  in  equilibriuii'  end 
be  eoual.  In  a  vertical  direction  tbe  algebraic  suit  of  VI  and 
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^2   iruBt  eoual  the  load  G  on  the  comFartKent,  Ibe  great  divers- 
ity  of  thruste  and  loads  od  the  support  appesrs  still  etriking- 
ly  trou  tbe  figures,  ^^ 

îhus  in  the  case  tbat  g  very  strotigly  carved  coŒpartirent  the 
thrust  is  scall,  and  the  vertical  load  is  divided  between  the 
two  ribs  A  and  E, 

In  the  second  case,  i,e,.,  for  a  rroderately  corved  compartcoent 
tbe  thrust  is  already  greater  and  the  vertical  force  bere  falls 
only  on  the  support  A  (thus  1^  -  Q  and  V2  =  0),  since  the  upper 
end  cf  the  rib  is  horizontal  at  tbe  rib  t. 

In  the  third  case  for  a  very  flat  coirpertiEent,  tbe  horizontal 
thrust  is  very  great,  Concerning  the  pressure  on  the  support 
there  occurs  bere  a  peculiarity  to  be  well  ccnsidered,  for  tbe 
pressure  V2  is  directed  upward,  while  V^  on  the  lower  rib  is 
ôreater  than  tbe  load  6  by  V2  (for  V^^  -  V2  ~   ^")'  ^^is  case 
Œust  always  occur  wben  one  end  of  an  arcb  or  vault  is  inclined 
obliguely  at  top,  so  tbat  tbis  end  cannot  exert  a  downî^ard  pr- 
essure on  tbe  support,  as  it  rather  seeks  to  force  tbe  support 
upward.  In  the  présent  case  tbe  rib  E  is  not  Icaded  by  tbe  coir- 
partroent,  but  will  be  supported  by  it  or  even  be  forced  upward 
if  not  suificiently  heavy  to  eoual  by  its  weight  the  upward 

force. 

The  hori20i]tsl  force  is  naturally  unsffected  at  tbe  upper  e 

end  of  tbe  arcb  as  in  gênerai  the  thrust  is  less  froir  tbe  dir- 
ection of  the  end  of  tbe  arcb  then  dépends  on  the  curvature  or 
the  ratio  of  the  rise  of  tbe  arcb.  Ihe  flatter  and  beavier  the 
arcb  tbe  greater  »ill  be  its  thrust,  wbich  is  always  true.  the 
points  of  support  being  as  we  please  in  relation  to  each  other, 

According  to  Fig.  129,  there  are  wide  liirits  in  the  choice 
of  the  curvature  cf  coupartiiients,  for  regulating  tbe  cagnitude 
of  the  thrust  is  reouired,  a  fact  tbat  bas  tbe  bigbest  iirport- 
ance  to  the  vault  ribs.  Ibe  latter  are  eo  narrow  tbat  with  a 
strong  sidewise  thrust  they  bend  sidewise  at  once,  and  there- 
fore  the  thrusts  of  bcth  coupartients  lust  fall  in  a  direction 
transverse  to  tbe  direction  of  tbe  rib.  For  exauple,  if  a  rib 
A  (Fig,  130)  is  very  irucb  pressed  sidewise  froir  tbe  left  by  a 
great  and  heavy  coirpar^n^ent,  it  would  be  very  faulty  to  place 
at  tbe  rigbt  a  ligbt  and  strongly  curved  coitpartirent;  tbat  wo- 
uld be  forced  upward  by  tbe  excess  of  tbe  thrust  froir  tbe  other 
coirpartirent,  Rather  irust  tbe  rigbt  coicpartirent  be  very  flat  anc 
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cecessarily  loaded  extra  so  as  to  supply  an  eqoal  tbrust,  that 
natarally  also  appears  at  another  support  C  (Fig.  130a).  For 
exaiple  sacb  considérations  Eay  be  necessary  for  the  side  èoŒ- 
partnents  of  net  or  star  vaults. 

If  the  smaller  compartment  on  the  right  is  too  high  in  the 
direction  of  the  thrust,  and  on  the  other  hand  is  flat  enough 
in  any  oblique  direction,  then  the  exoess  of  thrust  will  take 
that  direction  and  thereby  be  reoeived. 
Bending  of  the  ribs. 

Tbus  far  the  forn:  of  the  cottpartŒents  of  vaults  bave  been 
treated,  then  ojptaining  tbe  forces  exerted  by  tbe  parts  of  coa- 
partirents  on  the  ribs,  and  it  only  reniains  noï7  to  deduce  froin 
thèse  forces  the  correct  forn)  of  tbe  ribs,  îhis  would  be  irost 
siEoply  possible  if  the  ribs  were  loaded  by  coŒpar tirent  strips, 
that  on  the  plan  are  seen  (Fig.  I3I)  to  abut  on  both  sides  per- 
pendicular  to  tbe  ribs.  Each  strip  transfers  in  Fig.  129a,  etc. 
to  tbe  rib  a  horizontal  tbrust  R  and  a  vertical  load  V.  For  c 
correct  construction  the  bcrizcntal  tbrusts  03017,31123  e3c^  0 
ofcnec  on  boto  siJes,  ;^nd  tha?  i-or^^-  c-i-yl^   only  the  vertical 
forces  of  both  strips  that  are  added  to  that  of  tbe  weight  of 
the  pièce  of  rib  te  nske  its  total  weight.  Ail  pièces  of  tbe 
rib  receive  in  this  way  their  corresponding  vertical  loads,  ?? 
with  whicb  is  constructec  tbe  line  of  support  for  the  rib  exa- 
ctly  as  sbown  in  Fig.  124.  and  at  the  saire  tine  is  found  tbe 
correct  curvature  of  the  rib,  to  whicb  the  forir  of  hre  rib  is 
âdapted  as  far  as  possible. 

Ihat  the  load  of  the  coupartEei^t  strip  strikes  the  rib  exact- 
ly  at  right  angles  is  seldon  te  be  ?issuired,  as  sfaown  in  Figs. 
116  to  121,  but  the  strips  mcstly  Jcin  obliquely  like  Fig.  132. 
Each  of  the  two  ends  of  the  striçs  again  exert  a  vertical  load 
on  the  support  and  a  thrust,  the  t»o  vertical  forces  again  for- 
cing a  vertical  load  V  with  the  weight  of  tbe  pièce  of  tbe  rie. 

Eut  the  horizontal  thrust  n-^   of  the  end  of  a  rib  in  Fig.  I32 
Œeets  the  rib  obliouely,  and  it  is  to  be  resolved  into  a  force 
N,  perpendicular  te  tbe  plane  of  the  rib  and  into  a  tbrust  S^, 
that  lies  in  the  plane  of  the  rib.  Ihe  force  R^  irust  be  neutr- 
alized  by  the  corresponding  coœponent  fron  the  other  end  of  t 
the  strip.  but  on  the  other  hand  the  force  3.  conbines  with  t 
the  corresponding  force  fron  the  other  coŒpartirent  strip  in  a 
coiEiion  thrust  SI,  that  seeks  to  Œove  the  pièce  of  tbe  rib.  îhus 
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on  eacb  pièce  of  tbe  rib  acts  two  forces,  tbe  vertical  force 
V  SDd  the  thrust  S.  If  the  force  çolygon  te  drann  for  one 
brench  of  the  rib,  it  appears  stepped  but  otherwiee  the  con- 
struction of  the  line  of  pressure  shows  no  différence  (Fig.1335, 

Making  end  of  rib  secura  by  baoking  masonry. 

To  this  line  of  support  Eust  be  adapted  the  forn:  of  tbe  rib 
as  cloaely.as  possible,  which  is  sometiiEes  scarcely  to  be  done, 
since  Fié,  134  shows  that  the  line  of  pressure  does  not  appro- 
act  the  vertical  below  but  recains  quite  flat,  ïhe  ellipse  of 
the  Roman  vault  is  quite  ugly  for  the  groin,  the  semicircle  a 
and  the  pointed  arch  are  préférable  for  their  greater  heigbt, 
and  still  better  is  a  broken  or  a  segmentai  arch  for  low  vaalts, 
that  like  the  line  of  support  cuts  the  atutnent  obliquely.  It 
is  important  in  any  case  to  connect  the  lower  end  of  the  rib 
very  firmly  with  tbe  abutirent.  so  that  tbe  line  of  support  iray 
be  unrestricted  and  be  left  stove  the  abutting  point  of  tbe  p 
profile  of  the  rib  and  can  be  csde  secure  by  backing  ttasonry. 
For  eut  stone  are  in  place  great  through  springing  stones,  but 
for  bricks  the  spandrel  itust  te  also  strongly  connected  with 
Kasonry  cerried  fcigh  and  also  laid  with  the  addition  of  ceir-ent, 
A  ligbt  and  subséquent  filling  of  the  lowest  spandrel  is  very 
doubtful. 

Tbe  very  important  question,  hcn  far  shell  be  carried  up  the 
backing  mascnrw  in  the  spandrel  is  difficult  to  answer  in  gên- 
erai, but  for  important  cases  it  is  recommended  to  carry  up  t 
the  line  of  pressure  with  référence  to  tbe  weight  of  the  span- 
drel. As  an  approximate  value  iiay  be  assumed,  that  for  the  el- 
liptical  groins  of  a  Ecman  vault  it  may  be  freely  built  to  2/3 
the  height,  while  for  round  and  pointed  arches  1/3  to  1/2  is 
sufficient.  For  slender  pointed  arches  tbe  backing  must  not  be 
carried  too  high,  since  otherwise  the  crown  of  tbe  arch  would 
be  forced  upward.  (Also  see  fig,  12?  with  explanatory  text). 
Compression  on  tbe  cross  section. 

If  the  cross  arch  or  tbe  rib  beccmes  an  actual  support  cf  t 
the  pressures  combining  together,  then  must  the  line  of  press- 
ure find  a  safe  place  in  it,  and  further  in  no  cross  section 
of  the  rib  sbould  tbe  compression  be  too  great.  As  a  permissi- 
ble  compression  per  q  cm  area  may  be  taken  on  good  (not  porous) 
bricks  in  lime  mortar  ?  kil,  for  very  bard  bricks  in  cernent 
atout  11  kil,  for  eut  stone  in  good  mortar  or  set  witb  lead  20 
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kil  and  iDore.  Bot  siDce  the  irortar  in  vaulting  is  but  little 
hard  et  first,  it  is  better  to  assaice  smaller  stresses.  OnitoriD 
distributioD  over  tbe  entire  area  of  tbe  cross  section  Eost  o 
only  be  assaiiied,  as  aiready  stated,  when  the  line  of  pressure 
passes  ezactly  tbrougb  the  middle  point  of  the  cross  section, 
if  it  drops  teloiî  to  the  liirit  of  the  middle  tbird  (more  cor- 
rectly  to  tbe  bottOŒ  of  the  kern  of  the  cross  section),  then 
the  compression  et  the  botttto  edge  equals  twice  the  average  c 
coŒpression,  but  if  the  coŒpression  becoires  more  excentric, 
then  the  pressure  at  the  edge  becomes  still  greater.  (On  the 
distribution  of  tbe  compression  over  the  cross  section  see 
Abutments  belon,  Figs.  375  to  3S6),  Naturally  the  compression 
on  the  most  stressed  edge  irust  not  exceed  the  given  values  per 
q  cm.  îf  the  line  of  pressure  approaches  or  even  falls  above 
the  upper  limit  for  tbe  section,  it  is  less  important,  for  t 
then  the  adjacent  part  of  the  compartment  takes  part  in  the 
transfer  of  tbe  compression.  With  very  small  or  lacking  ribs 
the  parts  cf  tbe  compsrtments  edjcining  the  edges  of  the  groins 
take  tbe  transmission  of  the  compression  entirely  on  themselves; 
In  such  cases  for  larger  vaults  is  reouired  a  strengtbening  m 
masonry  on  tbe  backs  of  tbe  groins  (Fig.  324  below). 

Ekaœple;  compression  in  a  rectangular  cross  section. 

As  a  close  to  tbese  considérations,  let  the  way  be  briefly 
sketcbed,  wbich  would  be  followed  in  obtaining  the  forces  for 
a  rectangular  cross  section  with  straight  edges.  Ihe  compartm- 
ents  cf  such  a  vault  hâve  a  cylindrical  form,  and  therefore 
are  to  be  divided  in  strips  parallel  to  their  directions  (Fig. 
135)-  A  pièce  of  rib  m  n  is  loaded  by  two  half  strips  m  n  c  d 
and  m  n  b  a.  If  it  is  desired  te  test  tbe  forir  of  élévation  of 
tbese  strips,  tbe  line  of  pressure  can  be  constructed  for  them, 
otherwise  one  can  ce  satisfied  by  obtaining  tbeir  pressure  on 
tbe  rib  in  a  simplified  way  acccrding  to  tbe  proportion  in  Figs. 
12S,  129.  Ifce  grcujic  arca^cf  W  c-   t^^r.  ^-^rir:.   are  equal  in  rectn- 
gular  vaults,  in  conséquence  of  which  with  equal  tbickness  of 
the  ccmpartments  their  weigbts  will  be  tolerably  equal  slso, 
and  bence  they  bave  about  equal  vertical  pressures  on  tbe  pièce 
of  the  rib.  On  tbe  contrary  the  hori2ontal  forces  differ  and 
that  of  the  longer  strip  is  mucrh  larger.  For  equal  height  cf 
ridge,  equal  tbickness,  and  a  form  of  compartoient  not  too  unl- 
ike  the  line  of  support,  the  magnitude  of  tbe  tbrust  will  be 
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in  proportion  as  the  nagnitades  of  tbe  sides  of  the  rectangle, 
wbich  is  tbe  resuit,  tbat  tbe  résultant  of  fcotb  tbrusts  falls 
in  the  direction  of  tbe  rib,  Hence  a  bending  sidewise  of  the 
rib  is  not  to  be  feered  for  socb  rectangular  and  also  natnràlly 
for  square  bays.  (If  tbe  tbrust  a^ainst  tbe  rib  were  greater 
froir  one  side,  tben  for  tbe  ordînary  cross  vanlt  one  need  not 
be  too  anxiouB,  since  alicost  always  a  flatter  direction  oocurs 
in  tbe  coupartiiient,  tbat  can  act  as  stiffening).  Witb  the  ver- 
tical loads  and  throsts  of  the  separate  pièces  of  tbe  rib  is 
considered  as  in  Fig,  133  tbe  line  of  pressure  for  the  rib,  t 
thus  obtaining  also  tbe  tbrust  of  the  entire  vanlt  against  tbe 
supporting  nall  mass. 

If  in  the  preceding  is  left  a  certain  freedom  to  static  req- 
urements  in  ttbe  form  of  the  vault,  tben  is  tbe  architect  less 
coupelled  to  irake  an  exact  détermination  of  the  forces  for  eacb 
vault  to  be  erected;  Euch  rather  will  be  be  able  to  forir  a  cor- 
rect idea  of  the  actuàl  forces  to  be  expected  in  bis  vault,  t 
tbat  will  warn  hini  of  faulty  steps. 

General  forir  of  rich  ribbed  vaults  and  construction  of  t 
the  rib  arches, 

General    foroas. 

The  forir  of  tbe  élévation  of  tbe  rits  of  an  ordinary  Ércss 
vault  bas  already  been  explained  in  a  spécial  Ghapter,  and  bere 
will  be  treated  tbe  ricber  star  and  net  fornis.  In  what  Œanner 
the  static  requirements  are  to  be  calculated  bave  just  been  d 
developed,  and  then  appears  particularly  the  différence  between 
firnily  connected  snd  freer  forŒS  of  élévations  afforded  by  star 
fornis  and  the  variable  systeff  of  iresbes  based  on  a  single  gên- 
erai forni.  Earlier  Gotbic  utilized  tbe  greater  independence  of 
its  star  fonra,  it  placed  the  side  teririnal  points  soBoetimes 
higher  and  soiretiiDes  lower-than  tbe  Œiddle  one,  and  allowed  t 
the  compartiEents  to  rise  sometimes  at  the  Œiddle  and  soE-etimes 
toward  the  outside,  entirely  according  to  tbe  actuàl  need,  so 
far  as  perniitted  by  tbe  deiands  of  equilibriuŒ.  The  later  net 

0 

forES  DDUst  for  static  reasons  be  adapted  to  more  uniformly  cur- 
ved  gênerai  fornis,  to  which  nen  adhered  the  irore,  the  more  they 
saw  theiBselves  unable  to  clearly  survey  the  ever  more  complex 
directions  of  the  forces.  Star  traults  were  even  if  nnnecessari- 
ly,  drawn  into  this  course  of  développent,  so  tbat  Œost  later 
vaults  exhibit  an  expressed  gênerai  forir.  For  this  the  followini 
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gênerai  types  predoŒinate, 

!•  Eibbed  vaults  of  toDDel  torn:  extendiDg  over  long  rooms.( 
Fig,  136), 

2,  Vaolts  fornied  of  intersecticg  surfaces,  for  example  to 
forni  of  the  nsual  intersecting  tunnel  vaolts  (Fig,  13?), 

3,  DoiEical  corved  ribbed  vaults  (Fig*  138), 

4,  Fan  vaults  (Fig,  139). 
È&a    vaults. 

ïhe  last  two  deserve  greater  considération,  of  whicb  tbe  fan 
ioTTL   of  vault  ïïill  be  placed  first.  In  it  ail  ribs  lie  in  a  s 
surface  of  rotation  about  the  vertical  axis  of  the  pier,  This 
is  especiaîly  favored  by  English  Gothic,  but  also  elsewhere 
vault  fornss  widely  found  bave  no  further  basis  than  the  josti- 
fied  endeavor  to  shape  the  beginning  of  the  vault  as  réguler 
as  possible.  It  is  thereby  obtained,  that  first  the  différence 
between  cross  arches  and  ribs  vanishes,  so  that  ail  ribs  are 
curved  to  unité  in  their  louer  parts,  and  finally  the  angles 
in  plan  between  each  pair  of  ribs  are  as  equal  as  possible.  If 
thèse  rules  are  regarded  as  required  by  reason  of  easy  constr- 
uction, then  the  fan  vault  originates  of  itself  entirely,  nhe- 
ther  the  cross,  star  or  net  vault  is  its  t>asis.  îhe  more  ribs 
appear,  ths  irore  proiinent  is  its  regular  fan  cr  palir-like  gr- 
owth  togsther,  tut  the  nost  perfect  expression  is  always  tbe 
entire  development  of  the  ribs  over  an  isolated  column, 

Rach  horizontal  section  produces  a  circuler  ring  in  which 
lie  the  ribs  (Fig,  140).  îhe  cou  partirent  s  between  each  pair  of 
ribs  are  generally  turned  with  horizontal  courses  (witb  ends 
lying  at  eoual  heigbts).  A  course  ssy  as  well  be  eitber  curved 
or  straight  (Figs.  I40a,  b). 

If  in  the  fan  vault  of  Fig.  141  a  circle  is  struch  witb  a  m, 
then  Eust  tbe  points  n  o  p  etc.  lie  àt  one  height,  but  the  ribs 
rise  still  farther  above  this  point  to  e  d  c.  Ihe  point  c  will 
naturally  lie  bègbest,  and  therefore  the  ridge  line  n  c  rises 
in  a  wavy  arcb  frono  œ  to  c  as  shown  by  the  section  141a.  If  t 
tbe  diagonal  arch  a  c  t  is  pcinted  (Fig.  141b),  then  the  parts 
a  TE,  a  e,  etc.,  of  the  ribs  are  pièces  of  this  pointed  arcb 
and  accordingly  are  very  siicply  extended  in  their  correct  foric, 
but  if  instead  of  this  the  longest  rib  is  a  seniicircle  (pig.l41cî 
then  will  the  différences  of  the  heigbts  of  the  parts  be  very 
small,  and  consequently  the  ridge  will  bave  but  an  uniicportant 
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weve,  Tbis  nay  be  a  reasoD  to  avoid  ectirely  the  wavy  ridge  a 

and  to  Œeke  it  entirely  borizontal.  Tbe  Englisb  Gotbic  is  aided 

in  sucb  cases  as  already  sbown  in  Fig.  48,   by  arches  strucb  w 

witb  two  radii,  and  tben  tbe  ribs  are  only  alike  in  tbeir  lower 

parts, 

A  particular  fcrir  belonging  te  tbe  latest  tine  is  yet  to  be 

irentioned,  in  wbicb  the  ribs  of  similar  sbape  teripinate  above 
a  tangent  horizontal  circle,  Tbe  square  spaces  left  between  t 
the  circles  are  eitber  ^Icsed  by  a  stone  slab  or  by  any  other 
suitable  way. 

In  the  fan  vault  the  chief  point  is  the  beauty  of  tbe  spring- 
ing  of  the  vault  and  on  the  contrary  the  forir  of  the  ridge  is 
inferior.  Conversely  a  graceful  treatient  of  the  Œiddle  of  the 
vault  Kay  be  placed  first  and  tbis  subordinated  to  the  forir  of 
abutnients,  so  that  one  is  tben  referred  to  the  tnres  forms  of 
Figs,  136.  137  and  138. 

Net  vaults  of  tunnel  forœ. 

The  tunnel-like  net  vaults  are  usually  eirployed  over  long 
rooms.  Close  networks  of  ribs  lie  in  thèse  vaults  according 
to  siirilar  static  reouirenrents,  like  simple  siïocth  surfaced  v 
vaults,  and  therefcre  the  irost  favorable  cross  section  of  such 
8  net  vault  abcut  coincides  with  tbe  line  of  pressure  for  an 
ordinary  tunnel  vault  of  like  thickness,  and  tbis  curve  is 
illustrated  in  Fig,  125,  the  fora  of  the  vsult  is  te  be  deter- 
irined  in  the  ncanner,  that  the  oblique  ribs  are  pointed,  seule- 
ular,  or  even  a  depressed  arch.  îbe  cross  section  of  the  tun- 
nel will  therefore  be  the  narrower  projection  of  such  an  arch, 
the  vertical  ellipse  produced  by  the  senicircle,  or  fron  the 
pointed  parts  of  two  ellipticsl  arcs.  Ihese  projections  approx- 
imate  the  correct  line  of  support  far  irore  nearly  than  tbeir 
generating  curves  thenselves,  and  thus  the  elongated  net  vault 
of  the  late  Gotbic  bas  a  statically  ïïcre  favorable  fom  than 
the  tunnel  vault  of  tbe  Soiran  and  Renaissance  periods,  a  fact 
than  certainly  was  necessary  for  the  constructions  on  p.  53» 
when  one  thinks  of  executing  vaults  like  tunnels  witb  tbe  least 
use  of  naterials. 

The  cross  coirpartiiients  resolved  intc  a  nejswork  of  ribs  (Fig. 
137)  bas  to  satisfy  similar  requireirents  of  equilibriuŒ  as  the 
tunnel,  the  diagonal  ribs  require  spécial  considération,  to  tben 
falliné  nuch  greater  stress  tnan  to  others,  therefore  tbeir  st. 
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structural  îidwSrcbitectural  inFortance  can  be  a  rib  section 
of  stronger  form, 

Domical  net  vaults. 

Sïfelled  or  spherical  oet  vaults  Id  static  respects  bave  sin- 
ilar  favorable  oualities  like  swelled  coapartireDts  or  çlain  d 
doŒes.  If  a  ring  stress  is  possible,  whether  from  cross  cîbs 
or  steep  surfaces  of  coEpartments,  thec  can  the  position  of 
egnilibrioir  love  witbin  iracb  wider  liirits  tban  in  vaults  àf 
tunnel  forn;.  Ail  cross  section  curves,  whese  curvature  nowhere 
exceeds  tbe  correspondicg  curvature  of  fiagen's  lines  sbcwn  in 
Fig,  126,  are  usable  for  sucù  vaults,  so  long  as  tbe  ring  codd- 
pression  can  be  safely  received  :-^itb  sufficient  safety.  Eut 
tbere  are  very  irany  sucb  cross  sections.  îhe  pcinted  arcb  is 
not  favorable  witb  a  little  lower  pièce,  acr  tbe  round  arcb 
in  a  greater  cne,  but  bctb  cac  be  safely  employed,  if  tbey  re- 
ceive  a  secure  baclsing  to  tbe  proper  beigbt. 

If  it  is  desired  to  font  net  vaults  over  a  square  bay  acccr- 
ding  to  an  accurate  surface  of  rotation,  wbose  vertical  axis 
passes  tbrougb  the  keystone,  tben  will  resuit  tbe  forn  of  a 
pencer<tiv5  dcire  (Fig.  142),  Ibe  springing  of  tbe  vaolt  over  a 
detacbed  pier  will  assurre  in  flan  the  outline  cf  2  souare  tbat 
bas  concave  sides  (Fig.  142a),  Fer  rectanéular  bsys  this  souare 
passes  icto  an  elcngated  fon  (Fig,  143).  Ibe  border  or  side 
arches  a  fc,  c  c,  etc.,  enclosing  tbe  bsy  are  seiicircles  for 
the  beirispberical  doue,  and  prcduced  by  tbe  pcinted  doue  are 
curves  siiilar  to  tbe  ellipse.  ïbey  are  Icaded  particularly 
heavy,  and  therefcre  in  tbe  latest  tiire  are  soiretiŒes  forired 
as  stronger  cross  arches.  Certainly  iten  chiefly  sougbt  also  to 
give  tbis  arcb  tbe  saie  profile  as  the  rib,  but  tben  an  unload- 
ing  of  it  is  désirable,  Œcst  easily  attained  wben  to  tbeir  is 
given  tbe  forn  of  a  higher  pcinted  arcb  with  added  side  ccŒpart- 
Dcent,  also  favorable  on  otber  grcunds.  In  Fig.  144  thèse  side 
conpartŒents  are  batched,  tbe  iricdle  portion  left  îîbite  retains 
tbe  spherical  form,  tbe  section  through  tbe  crown  is  ôrai^n  in 
Fig.  144b,  wbile  Fig.  144a  sbcws  the  already  soirewbat  lore  cen- 
trally  sbaped  inpost  ol  tbe  vault  in  plan.  If  tbe  inpost  is  yet 
irore  rounded,  tben  irust  the  ribs  resting  on  tbe  concave  sides 
at  V  t  H  îTonld  be  preferred,  but  tbus  tbe  regular  surface  of 
rotation  ïionld  be  given  up.  Finally  if  tbe  springings  of  tbe 
ribs  are  brougbt  intc  a  regular  circular  plan.  Fig.  145.  tben 
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is  created  tbe  change  of  the  fan  vaolt*  ïbus  folloî?s  a  stepped 
tracsitioD  froïc  tbe  surface  of  rotation  atout  tbe  middle  axis 
of  tbe  bay  of  tbe  vault  to  tbe  surface  of  rotation  atout  tbe 
iDiddle  of  tbe  pier.  On  executed  works  nay  tbese  steps  te  otser- 
ved  in  varions  ways, 

Ascertainlng  tbe  arohes  of  tbe  vaults. 

ïhere  will  te  required  as  a  rule  to  te  cbosen  neitber  an  ac- 
curate  surface  of  rotation  atout  tbe  iriddle  of  tbe  vault  nor 
such  a  one  atout  tbe  axis  of  tbe  pier.  tut  te  arrange  one  tet- 
ween  tbe  tîîo  in  a  proper  canner. 

Tbe  procédure  of  determining  tbe  vault  will  be  about  as  fol- 
lows.  After  tbe  gênerai  form  is  drawn  to  correspond  to  tbe  gov- 
erning  conditions,  tbe  plan  of  tbe  ribs  is  deterœined,  and  one 
tben  passes  to  tbe  cross  section  of  tb©  vault  in  tbe  direction 
of  tbe  diagonals,  tbe  cross  arobes  and  tbe  ridge  of  tbe  vault 
are  approximately  assuœed,  always  irith  tbe  view  tbat  a  graceful 
gênerai  sbape  is  produced,  for  tbe  last  will  always  be  sketched 
tbus.  In  tbis  main  form  are  now  tbe  intersections  to  be  arran- 
ged  in  beigbt,  wbere  it  is  to  be  considered,  tbat  none  sball 
seeœ  sunken  and  eacb  is  sufficiently  stiffened  by  its  ribs  (see 
on  tbis  p.  43).  If  tben  tbe  terminal  points  corne  to  lie  on  a 
surface  corved  on  ail  sides,  tben  is  used  witb  tbe  static  adv- 
antages  of  tbe  latter,  even  not  to  take  too  much  care  in  net 
forms  for  tbe  assumed  mutual  condition  of  equilibrium  of  tbe 
intersections  of  tbe  ribs.  It  is  now  to  assign  their  forms  to 
tbe  rib  arcbes,  when  a  graceful  growtb  from  tbe  imposts  of  tbe 
vault  is  to  be  especially  kept  in  mind,  and  if  not  obtained,  it 
is  necessary  to  cbange  somewbat  tbe  location  of  tbe  intersect- 
ions. If  one  can  freely  mostly  strike  tbe  reb  arcbes  with  tbe 
same  radius,  tben  may  tbis  be  done  witb  stone  ribs,  but  witb 
construction  in  brick  no  great  practical  use  is  seen  in  it.  k 
good  netao«k  of  arched  ribs  must  be  so  created  tbat  it  can  tr- 
ansmit its  fcrce^î-  ^:af^^ly  wi^hciu  j'r.^u^riîj  stresses  tbrough  .. 
tbe  compartmen ts .  Tbe  latter  is  naturallw  desired  for  greater 
safety.  In  inserting  tbe  compartmen ts  attention  is  to  be  cbief- 
ly  devoted,  tbat  for  no  rib  occurs  the  danger  of  beiding  sidewis» 

In  sucb  wise  it  will  be  easy  lor  smaller  vaults  to  obtain  s 
sâtisfactory  forms  witb  only  an  oversigbt  of  tbe  coàditions 
coming  in  question.  For  spécial  cases  tbe  constructions  given 
later  will  give  means  to  undertake  an  examination  of  tbe  vaulÈ 
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for  its  static  peculiari ties . 

To  th©  foreman  on  the  work  is  to  be  given  èesides  an  aocurate 
plan  of  the  vault  and  of  the  springings,  partioularly  the  ordi- 
nates  of  the  baights  of  eaoh  terminal  point»  and  for  swellad 
compartmen ts  also  the  location  on  the  plan  and  the  height  of 
the  ridge  of  the  compartmen t .  Never  should  it  bo  omitted  to 
take  a  vtew  of  the  established  framework  of  the  centerings  of 
the  arches,  since  a  fault  can  better  be  seea  tbere  than  on  the 
best  drawing. 

Dsual  rules  for  laying  out. 

ïtie  best  vaolt  will  always  be  tiiat  éd  tbe  actual  case  ia  de- 
veloped  froFi  the  deteririniDg  requireireDts»  For  convenience  sone 
gênerai  rôles  of  construction  bave  been  adoçted,  partly  ascri- 
bed  to  the  ilddle  âges,  whetber  rightl-y  or  not  is  bard  to  say. 
Tbese  rules  concerning  the  laying  ont  of  the  ribs  are  now  to 
be  given  at  the  close  of  the  Chapter,  and  are  to  be  explained 
critically  as  far  as  necessary, 
a. Ribs  in  a  spherical  surface. 

8,  Laying  out  a  ribbed  vault  with  ribs  lying  in  a  spherical 
surface,  Altbougb  for  ressons  slEeacy  irentioned  vaults  seldou 
forir  an  accarately  spherical  surface,  yet  this  case  is  first 
treated  as  the  siirplest  (Pig.  146), 

Ail  ribs  in  their  entire  course  lie  on  a  hemispherêp  whose 
plan  is  given  in  the  Pig.  If  any  pièce  m  n  of  an  arch  is  to  be 
dratra  in  its  position,  length  and  shape,  then  its  plan  is  to 
be  produced  to  intersect  the  ground  circle  thereby  producing 
the  chord  r  s.  A  vertical  plane  erected  on  r  s  cuts  the  hémis- 
phère in  a  semicircle,  for  every  vertical  section  of  a  hémisp- 
hère gives  such.  On  this  semicircle  conceived  vertically  over 
r  s  must  lie  the  rib  m  n,  it  may  then  be  revolved  into  the  gr- 
ound plana,  which  is  simply  done  by  striking  on  r  s  as  a  base 
sidewise  a  semicircle  and  erecting  perpendiculars  at  m  and  n, 
ïrhich  eut  the  semicircle  is  the  points  M  and  N.  Then  the  arc 
M  N  is  the  rib  in  actual  length  and  curvature,  and  the  lines 
Mm  and  Nn  are  the  heights  of  both  ends  above  the  ground  plane. 
But  that  is  ail  which  is  to  be  obtained  thus.  We  proceed  exact- 
ly  in  the  same  manner  for  each  other  pièce  of  rib,  and  in  the 
Pig.  the  arcs  E  0  and  a  B  are  laid  off  as  further  examples.  Ail 
ribs  passing  through  the  centre  o  lie  on  the  so-called  great 
circle  of  the  sphère,  while  the  others  like  a  b  and  m  n  lie  on 
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smaller  oircles  of  the  sphère.  Therefore  thèse  hâve  smaller 
diameters  and  also  a  greater  eur?ature. 

b.  Principal  arohes  over  the  diagonals. 

laying  ott  a   vsult  according  to  the  principal  arch  strock  ^ 
over  the  diagonal  (Figs.  147,  147a).  Ey  tbis  procédure  ail  ar- 
ches are  strock  with  the  sance  radias,  î?bich  nas  not  the  caee 
before.  The  diagonal  rib  is  first  assumed  as  a  pointed,  selçe- 
ntal  or  round  arch.  fron;  one  half  of  îibich  principal  arch  are 
derived  ail  other  arches. 

Por  a  better  coœparison  nith  the  preceding  construction  the 
diagonal  arch  is  assumed  to  be  a  seoicirclef  so  that  the  prin- 
cipal arch  is  also  a  quadrant.  The  rib  over  a  o  is  then  given 
directly  as  a  quadrant  laid  off  as  e  0  in  the  subordinate  ffig. 
147a,  and  it  is  now  to  détermine  the  rib  ofer  b  c  and  e  o.  Por 
this  purpose  the  last  two  lines  are  laid  off  on  the  ground  liae| 
from  the  point  e,  as  o^e/and  e^b.  At  e/is  erected  a  perpendio- 
ular  to  eut  the  quadrant,  whose  beight  e/  E  gives  the  height 
of  the  end  over  e,  while  the  arc  E  0  is  the  rib  over  e  o  shoirn 
in  position  and  size.  The  rib  b  e  in  the  plan  must  lie  over  b/ 
6/,  the  upper  end  E  is  already  faund,  and  thus  it  is  only  to 
connect  b/  with  E  by  an  arc  struck  with  the  given  radius  r  of 
the  principal  arch  from  the  point  z.  The  centre  x  lies  below 
the  ground  line,  so  that  the  rib  starts  as  a  brokea  arch  from 
the  impost.  The  side  arches  c  d  and  h  g  can  be  made  as  pointed 
arches  with  the  radius  r  to  consistently  carry  out  the  princi- 
ple  of  the  principal  arch;  their  crowns  then  lying  higher  than 
the  adjacent  ends  i  and  f. 

Ihe  yault  laid  out  in  this  Jisy   agrées  cretty  accurately  with 
the  sphère,  lerely  a  pcrticn  cf  the  rits  projecting  onward  in 
their  curvatwre.  tpt  ail  intersections  as  well  as  rits  passing 
througb  the  iriddle  of  the  vault  likewise  lie  in  the  spberical 
surface  ty  this  nethod. 

like  ail  corresponding  ribs,  t  c  leaves  the  ii-post  obliouely, 
but  statically  most  are  not  unfevorable.  Eut  the  springings  of 
tbe  vault  by  alternating  vertilaal  and  oblioue  feet  of  the  ribs 
nay  bave  such  an  irreguls^  fcri,  that  in  soiie  cases  a  ceparture 
froir  tbis  construction  is  préférable. 

This  construction  differs  from  the  preceding  only,  that  the 
broken  rib  line  b  e  o  (Pig.  147)  on  the  ground  line  of  the 
subordinate  Pig.  148  is  not  laid  off  left  from  the  ^oint  o,  but 
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from  &,    to  the  right,  the  rib  b  e  is  found  as  a/E,  and  coïnci- 
des with  the  lower  part  of  the  principal  arch,  the  ridge  rib 
e  0  oust  bave  one  end  at  E  and  the  other  at  a  point  0,  at  the 
same  height  as  0.  The  arc  is  again  strucK  from  the  centre  x 
vith  the  radius  r.  The  side  arches  can  be  as  btforeopoin ted 
arches  with  the  same  radius,  but  now  the  intersections  and  f 
will  be  higher  than  their  crowns. 

Thus  originates  a  vault  with  regolar  springings,  the  side 
intersections  e,  f,  etc.  in  Fig.  14?  no  longer  lie  on  the  sph- 
erical  surface  bat  are  higher,  so  that  they  attain  approxinate- 
ly  the  height  of  the  crown  of  the  vaolt.  If  it  is  desired  to 
obtain  a  greater  différence  in  the  beights  of  the  side  and  Œid- 
dle  ends,  then  for  tli«  static  reason?^  it  iç  tettpr  to  cboose 
the  préférable  pointed  arcb  as  çrlDCipai-or  diagonal. (Fig.  149), 

principal  arch  over  a  ^roken  rib  Une. 

c.  Laying  off  accordin^  co  ciie  princicdl  arcb  above  a  rib  1 
line  broken  in  plan  (Fig.  150).  îbere  nay  be  again  taken  the 
sicae  simple  star  vanlt  cf  Fig.  147«  îbe  principal  arch  is  now 
not  struck  over  the  half  diagonal,  but  above  a  ground  line  ob- 
taintd  by  adding  the  lengths  b  e  anc  e  o,  and  it  is  sgain  a 
Quadrant. 

In  Pig.  150  the  plan  lengths  of  the  ribs  coming  in  question 
are  laid  off  as  the  line  b»e/0/^  in  course  and  the  principal 
arch  b/rO  is  struck  above  them.  The  twa  parts  b#E  and  E  0  of  t 
this  gi-vre  directly  the  forœ  of  thèse  arches.  Also  to  obtain 
the  diagonal  arch,  we  lay  off  its  length  on  plan  as  a/O/  and 
then  join  the  points.a^  and  0  by  an  arch.  If  the  radius  of  the 
principal  arch  is  to  be  eœployed  for  this  arch,  then  the  centre 
is  lovered  to  x  somewhat  above  the  ground  line,  which  would  1 
lead  to  a  horseshoe  shape.  5ut  it  would  be  better  to  départ  f 
from  unity  of  radius  and  make  the  diagonal  ribs  pointed. 

Since  the  làst  principal  arcb  bas  a  longer  line  it  leads  to 
a  greater  height  of  the  crown.  If  height  is  lacking  for  the  c 
construction,  a  flatter  line  niust  be  taken  as  basis  instead  of 
the  Quadrant,  but  whilh  will  not  form  a  too  nearly  horizontal 
ellipse  unfavorable  for  static  reasons. 

Considérations  against  the  last  rule. 

The  principal  arch  above  a  broken  rib  line  appears  particul- 
arly  in  place  for  net  vaalts,  where  the  continuons  diagonal  . 
rib  is  wanting,  its  use  is  also  recoiEirended  for  then,  and  still 
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it  irust  be  adopted  here  only  with  the  greatest  foresight, 
aa  will  be  illustrated  in  plan  in  Fig.  151. 

As  tbe  groond  line  of  tbe  principal  arcb  tbat  may  bere 
again  be  a  pointed  arcb,  one  woold  naturally  take  tbe  rib 
line  a  e  f  g  Q,  in  tbe  side  Fig.  151a  is  tbe  construction  tbat 
présents  notbing  novel,  nost  rifcs  being  ottained  directly  as 
parts  of  tbe  principal  arcb;  tbe  arcb  over  a  f  is  not  contain- 
ed  in  tbe  rib  line  and  is  to  be  laid  of f  separatêly  as  p  f •  If 
in  sucb  ïiise  tbe  locations  of  tbe  ends  and  tbe  fora  of  tbe  ribs 
are  fixed,  tben  is  easily  drawn  tbe  diagonal  section  of  tbe  v 
vault  in  Fig.  151fc.  Eut  tbis  is  opposed  to  tbe  simplest  requi- 
rements  of  durability  (see  p.  43  et  seq.).  tbe  intersection  E 
is  sunk  inward  in  sucb  a  striking  way,  tbat  tbe  fall  of  tbe 

vaalt  sbould  be  feared  îbus  we  sbould  te  very  badly  advis- 

ed  to  eniploy  tbis  procédure;. 

It  is  justly  asked  wbere  tbis  ûoubtful  construction  origina- 
ted.  It  was  cbiefly  circulated  by  Boffstadt  (Gothic  A  i  C),  and 
it  is  substantially  based  on  a  nanuscript  of  tbe  Danzig  master 
niason  Earthel  Baniecb  belonging  to  tbe  year  1695.  wboit  we  can 
scarcely  recogni^e  as  an  authority.  We  know  tbat  remains  of 
Gotbic  rules  ci  construction  bave  beec  constantly  preserved 
nearly  to  our  days,  yet  it  is  hardly  to  be  assuBced,  tbat  every 
master  wbo  bad  finally  transforired  tbe  fornis  of  tbe  antique  a 
and  tbe  Renaissance  into  tbe  irost  silly  scroll  work  must  bave 
preserved  tbe  traditions  of  tbe  iriddle  âges  in  a  pure  forir. 

That  the  latest  period  of  Gothic  employed  in  its  vaults  as 
everywhere  certain  mechancila  rules,  indeed  is  quite  conoeiv- 
aèle,  and  an  explanation  of  them  will  perhaps  afford  numerous 
accurate  means,  tbat  could  easily  be  executed  in  the  ceilings 
of  cloisters.  There  is  often  an  appearanoe  that  if  such  relat- 
ions could  be  followed,  whether  arrangements  of  intersections 
on  a  spherioal  surface,  or  a  course  of  ribs  relating  to  a  prin- 
cipal arch,  usually  are  found  near  those  arches  that  fit  no  s 
System.  It  is  not  quite  improbable,  that  the  use  of  a  uniform 
radius,  expressed  in  the  principal  arch  was  striven  for  within 
rational  liœits.  Prom  the  form  of  the  springing  and  the  exécu- 
tion in  «mtnstone  this  has  a  certain  value,  but  the.  mode  of  c 
centering  may  bave  led  to  it.  Men  always  set  the  centres  first 
under  the  cross  and  diagonal  arches,  the  latter  even  when  the 
ribs  were  interrupeted  in  places,  when  the  end  was  supported 
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by  a  vertical  wooden  prop.  Then  wer©  also  inserted  the  centres 
corresponding  to  th©  other  ribs,  as  they  could  best  be  fixed, 
first  the  larger  and  then  the  samller,  when  tbe  intersections 
were  supported  so  far  as  necessary.  It  iras  everyvhere  a  conve- 
nience  to  set  beforehand  the  centering  for  rich  vaults,  to  draw 
them  with  the  same  radius,  then  fitting  and  cutting  them  Just 
as  required.  Thus  inany  reasons  may  hâve  combined  to  cause  the 
endeavor  for  a  consistent  exécution  with  the  same  radius.  But 
where  this  led  to  injurious  results,  there  a  thoughtful  arohi- 
teot  in  even  tbose  days  would  not  hâve  carried  the  love  of  a 
hard  worked  prinoiple  ao  far  as  to  hâve  sacrificed  to  it  the 
beauty  or  even  the  safety  of  bis  work. 

6.  ForiT'  of  sectlcES  of  ribs. 

Frojecting  ribs  of  vaults  generally  occur,  siDce  after  tbe 
12  th  centary,  not  tbe  vault  surfaces  but  the  vaalt  Unes  were 
the  deteririDants  for  the  treatirent  of  tlae  vault,  (gee  p.  11). 
îhec  was  rapidly  coupleted  that  inportaot  change,  the  new  forns 
of  arches  were  introduced  that  changed  tbe  sbaçe  and  tbe  exéc- 
ution of  the  surfaces  of  the  coirpartirents  and  received  its  cr- 
own  when  the  supporting  arch  «as  seperated  froir  the  supported 
surface. 

'Ihe  irost  effective  impulse  toward  tbe  introduction  of  the 
ribs  was  given  by  the  difficulties  in  the  construction  of  the 
irregular  groin  angles  eÉd  the  great  stress  in  their  by  the  for- 
ces transferred  just  by  thèse  intersecting  lines. 

Tbe  cross  section  of  the  ribs  Œust  first  afforc  the  required 
cearing  for  the  courses  of  the  coŒçartirent,  but  then  be  suited 
in  diirensicns  and  shape  to  properly  receive  the  corresponding 
loads  with  sufficient  safety,  thus  dividen  in  two  parts,  the 
upper  abutient  and  the  iroulcing  prcjecting  beneath. 

Considération  of  the  coœpar tmen ts . 
The  support  reouired  by  the  courses  cf  tbe  coirpartirents  eith- 
er  consisted  of  a  flat  surface  (Fig.  152),  of  two  roof  shafec 
surfaces  inclined  to  each  other  (Fig.  153),  or  of  ^  brc>  t^t^r- 
ding  throogh  both  èomparticents,  with  its  sides  best  so  inclined  J 
as  to  receive  the  coirpartEent  at  right  angles  (Fig.  154).  This 
projecting  back  occurs  both  for  eut  stone  and  brick  in  tbe  ear- 
liest  period,  as  proved  by  the  earliest  sections  belcnging  to 
Gothic  (Figs.  195,  19^)*  îroir  the  ruins  of  ïSalkenried  in  the 
B2r2  ircuntains  and  the  reirains  of  the  abbey  cburch  of  Chcrin, 
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likewise  froŒ  the  13  th  centary.  Brick  arcbitecture  especially 
adopted  tfais  iorm  oî   support,  tbat  also  again  became  the  favo- 
rite for  new  structures.  It  had  the  advantage  amoDg  others,  t 
that  tfae  rit  could  not  irove  beneath  the  coupartnient,  wbich  is 
occasionally  observed  in  old  ssorks  (l'arket  cburch  at  Kanover). 
An  iDterestiDg  section  belonéicg  to  the  Renaissance  and  perhaps 
iiritated  froïc  eariter  works  is  found  in  the  ruics  of  the  cburch 
of  the  order  at  Eoblen  in  Courland  (Pig*  155) t  tbat  sohs  a  do- 
vetail  bacfe  tbat  irust  bave  been  advisable  when  the  compartirent 
partly  sprung  fron  the  ribs.  Instead  of  the  reduced  backs  the 
brick  ribs  usually  show  a  joa^k  of  the  rib  pièce  in  its  entire 
width,  as  at  the  entrance  of  the  Geriran  Catbolic  cburch  at  Wil- 
na,  at  the  cloister  of  Riga  cathedral  (Figs.  156,  157). 
Moulding. 

As  for  what  concerns  the  iroulding  of  the  part  projecting  from 
the  surface  of  the  coipartneent,  tbis  is  extrenely  varied,  yet 
is  alwayu  first  doŒinated  by  the  law  of  résistance.  For  the 
strength  of  a  certain  arcb  first  dépends  in  its  deptb.  If  a 
Œovenent  sidewise  does  net  ccne  in  question,  and  the  arch  bas 
receive  predoicinating  vertical  loads,  tbec  tbe  breadth  bas  far 
less  importance  for  its  résistance  .  îhis  predominating  impor- 
tance of  the  deptb  niust  be  expressed  in  the  profile  of  the  rib, 
both  in  its  cinieDSions  and  tbe  cbsracter  of  the  irouldings.  îbs- 
refcre  the  beight  is  te  be  made  at  least  egual  to  tbe  breadth 
and  better  Œore,  so  tbat  it  is  te  tbe  breadth  as  the  diagonal 
of  a  square  to  its  side.  Tbe  ancients  very  soon  recognized  tbe 
importance  of  deptb,  and  tbis  is  cften  expressively  emphasized 
alceady  in  Bcmanesque  cross  sections. 

In  form  the  cross  section  of  the  rit  naturally  tends  tn  its 
basai  form  to  tbe  far  older  arches,  as  in  thèse  were  tbe  rect- 
angle or  tbe  round.  Ihe  rectangle  sometimes  appeers  in  tbe  fi- 
rst occurrence  in  the  simplest  way  inceed  in  tbe  simplest  form 
in  the  ribs  of  the  crypt  at  Gloucester  belonging  still  to  the 
11  th  century  (Fig.  156).  Eut  Kostiy  -as  for  cross  arches  the: 
epgles  are  more  richly  treated,  for  example  in  Notre  Eame  at 
Paris  (Fig.  159),  or  are  cerely  cbamfered  (Fig.  160).  Instead 
of  tbe  early  cbamfering  at  45**  there  often  occured  later  a  st- 
eeper  and  more  expressive  direction  of  about  60**  (Fig.  l6l). 
The  round  appears  up  to  tbe  transition  time  as  a  simple  semic- 
ircle  with  or  without  stilting  (Fig.  162),  but  it  is  mostfre- 


103 
freoaeotly  attacbed  to  a  rectangle  (Bigs,  I63,  164). 

The  predoŒinating  incportaDce  of  the  beigbt  is  niost  clearly 
expressed  lu   tbe  last  forir  with  two  parts  placed  below  each 
otbec,  and  tûis  tberefore  aise  tecane  ouite  particularly  tbe 
starting  peint  for  furtber  cbanges.  An  example  of  this  kind  is 
sbcwn  in  Fig.  I65»  taken  froii  a  side  cbapel  of  the  cathedral 
in  Fritzlar  and  in  a  Œeasure  nay  te  regarded  as  tbe  root  of  t 
the  richer  fcrirs  represented  in  Figs.  I66  to  1?2,  In  tbe  choir 
of  the  churbc  at  Wetter  the  louer  neirber  is  redaced  and  tbe  c 
cbanifer  is  replaced  by  a  cove  in  Fig,  166,  In  tbe  nave  of  tbe 
■  saire  churcb  a  few  years  later  tbe  connection  between  the  cove 
and  the  vertical  slab  is  made  by  a  chanfer  (right  half  of  the 
sâtte  Fig.)«  The  effect  is  still  beavy  hère  tnt  is  tetter  if  t 
the  cove  is  eue  deeper  (Fig-  167).  Yet  irore  strongly  is  tbe  c 
cove  separated  froii  the  vertical  side  surface  by  a  :roond  ins- 
erted  tetween  (like  tbe  profile  of  the  rib  of  tbe  collegiate 
churcb  in  Treysa  belonging  to  tbe  I3  th  centory,  Fig.  163)  anô 
to  tbe  cathedral  at  L'agdeburg  (Fig.  I69).  Tbis  roond  is  soireti- 
ires  repeatec  in  sialler  fors  tefcre  tbe  teginning  of  tbe  csvet- 
to  on  the  rit  as  in  the  cbapter  bail  et  tbe  ironastery  cf  Bains 
in  the  1;  th  century  (Fig.  171),  cl  Cologne  cathedral  (Fig.  1 
170),  and  in  tbe  V.artnrg  castle  cbapel  foonded  in  12S5  (Fig. 172) 

Sittple  forŒS  directly  resuit  frci  the  cbairfered  rectangle  ( 
(Figs.lcCt,  Ici),  if  tbe  oblique  surf  aces -are  replacée  by  flat 
cavettos  (Fig-  173)»  froir  wbicb  then  by  doubling  or  deepening 
the  cavetto  are  developed  tbe  forn:  of  Figs.  174  and  175  belong- 
ing to  tbe  late  period. 

The  purpose  to  Eore  clearly  express  tbe  intersection  of  tbe 
ribs  led  in  tbe  late  period  to  a  gênerai  use  cf  the  cross  sec- 
tion divided  below  and  represented  in  Fig.  176,  but  whicb  also 
occurred  already  in  tbe  earliest  fine  on  ribs  and  cross  ribs. 

Lower  round  of  the  rib. 

As  shoi?n  by  a  glance  at  the  given  cross  section  shown,  irost 
end  belo»  in  a  round.  As  a  rule  tbis  is  sbaped  by  tbe  coupasses, 
(Fig.  171),  âlso  being  sonetices  drawn  froir  tîfo  centres,  eitb- 
er  as  a  pointed  rib  (Fig.  173)  as  it  occurs  already  in  tbe  ear- 
liest tinte,  or  as  a  wide  cepressed  round  (Fig.  179)»  sucb  es 
late  Gotbic  works  indeed  sbow  it. 

To  the  round  îias  already  addec  in  the  13  th  century  an  addi- 
tion benceforth  peculiar  te  it  in  tbe  fcrir  of  an  edge  or  fillet 
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extending  along  its  lower  surface.  Tbis  edge  composed  of  two 
intersecting  sarfaces  first  occorred,  but  was  soon  followed  by 
the  projecting  fillet  in  Fig,  181,  whicb  tben  became  more  coœ- 
itonly  employed  than  tbe  former.  The  use  of  tbis  meniber  might 
bave  been  prepared  by  tbe  pointed  profile  in  Fig.  178,  and  eveni 
migbt  favor  setting  on  the  centering,  yet  the  main  reason  for 
its  introduction  irust  be  sought  in  the  artistic  effect.  With 
the  great  height  and  the  confused  ligbting  a  simple  round  easi-l 
ly  appears  ratber  uncertain,  the  shadow  lifcits  often  extending 
as  long  wavy  lines  on  it.  On  the  contrary  tte  eye  clearly  sees 
at  a  glance  tbe  shape.  if  it  can  pass  along  a  sharp  projecting 
angle.  Since  only  bold  members  are  effective  in  tbis  place,  t 
the  fillet  soon  projected  quite  strocgly  until  the  pyriform  s 
section  of  Fig.  182  was  reached. 

In  Fig.  182  is  indicated  bow  this  form  of  round  was  composed 
of  circular  aros.  Such  a  sketch  in  ciroular  lines  was  not  alw- 
ays  the  rule  in  tbe  middle  âges,  but  much  ratber  measurings  of 
cross  sections  of  ribs  from  Sologne,  Aix-la-Cbapelle  etc.,  sbowl 
tbat  tbese  members  lijce  many  otbers  were  frequently  drawn  free-| 
band  in  pleasing  curves. 

Soiretiices  fillets  nere  added  on  both  sides  of  rounds,  which 
Project  so  far,  that  they  nearly  or  quite  unité  with  the  bott- 
OD?  fillet,  alloîîing  the  round  to  vanish  as  in  Fig.  183»  îhe 
cther  little  rounds  cf  the  rib  were  later  also  furnished  with 
an  edgs  or  fillet,  which  then  also  passed  on  the  members  exten-| 
ding  down  tbe  pièces  as  well  as  on  the  moulding  cf  tbe  window 
jambs  etc. 

General  form  of  cross  section. 

If  one  çi.aces  en  tbe  crcss  section  of  the  rib  a  séries  of  1 
lines  touching  the  high  points,  he  recognizes  that  generally 
in  the  course  of  time  the  rectangular  ground  form  disappeared 
more  and  more,  and  on  the  otber  hand  the  shape  of  a  triangle 
pointed  downward  ever  tecame  more  expressed. 

Sucb  a  séries  of  lines  enolosing  a  cross  section  or  its  prin-| 
cipal  points  (for  example  tbe  centres  of  rounds  and  cavettos) 
frequently  and  undeniably  exbibits  a  regular  geometrical  figu- 
re, for  example  a  square,  isosceles  rigbt  angled  triangle,  an 
equilateral  triangle,  etc.  1  :  1,  1  :  2,  also  3  :  5  { about  the 
golden  mean),  as  well  as  occasionally  tbe  ratio  of  tbe  side  to 
tbe  diagonal  of  tbe  square. 
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It  is  not  to  be  denied,  that  a  basis  of  suob  simple  relatio- 
ODS  greatly  facilitated  tbe  existence  of  an  expreasive  form,ald 
furtber  tbe  conrenienoe  of  starting  points  for  sketobing  and 
executing  a  block  of  stone.  Tbis  advantage  was  also  Jastl7  ut* 
ilized  by  tbe  ooiddle  âges,  but  in  tbe  best  period  at  least  tbe 
trae  limit  was  never  exceeded.  Tbe  oross  sections  of  tbe  ribs 
sbow  that  geometrical  constructions  first  coœe  in  question  only 
after  tbe  requirements  of  résistance  and  of  artistic  expression 
bad  made  tbeir  rigbts  felt.  Tbe  vault  arcbes  appeared  confased 
in  tbe  broken  light  and  f oresbor tened  at  a  great  beigbt,  and 
even  exbibited  requiremeats  in  tbeir  mouldings,  tbat  scaroely 
were  expressed  in  tbe  geoœetrical  ratios  of  tbe  cross  section, 
but  mucb  ratber  appeared  in  tbe  entire  peculiar  forœs  of  tbe 
members,  for  example  in  tbe  origin  of  tbe  pyriform  »ound. 
Relation  between  rib  and  cross  rib. 

WbeD  tue  ribs  flrst  appeared,  they  were  sometiiDes  nade  as 
large  as  tbe  cross  rih,  tbus  en  irany  Frencfe  worljs  froŒ  tbe 
end  of  tbe  12  tb  century,  as  well  as  in  Germany  at  Waltenried, 
in  tbe  cboir  et  î/agdeburg,  etc.  Eut  nen  soon  recognized  tbat 
tbe  ribs  only  reguired  a  smaller  cross  section,  and  therefore 
tbey  îîere  nade  éenerally  Tfeaker  tban  tbe  cross  rib,  ss  already 
usual  in  Romanesoue  wor^s  in  Gernany.  Ibat  was  rigbtly  dcne, 
for  tben  tbe  stilted  vaults  usual  at  tbe  tiae  like  dcires,  trans- 
ferred  a  considérable  load  to  tbe  cross  rib.  A  strong  cross  rib 
furtber  gives  a  désirable  and  firir  résistance  of  tbe  opposite 
pier  to  variations  of  loading,  wind  pressure,  etc.  Eut  especi- 
ally  necessary  is  a  broad  cboss  rib  wbere  adjacent  uneqnal  va- 
ults esert  différent  side  tbrusts  on  tbe  cross  rib.  Wbere  ext- ' 
ra  loads  of  lasonry  or  tbe  fraiework  of  tbe  roof  is  entrusted 
to  tbe  cross  rib,  a  correspcnding  strengtb  is  also  naturally 
reouirec  for  it. 

Socb  reasons  can  denand  very  great  strengtb  for  tbe  cross 
rib,  wbere  bcwever  tbey  do  not  appear  too  cocpulsory,  one  is 
satisfied  by  assuiring  tbe  différence  in  widtb  between  cross  r 
rib  and  rib  at  abcut  5:3» 

Wbere  in  nany  foras  of  vaults  of  tbe  advanced  {^otbic  period 
tbere  is  referred  to  tbe  cross  rib  only  tbe  work  of  an  ordinary 
rib,  it  ïïas  guite  logicel  again  to  iiake  tbe  size  and  forir  of 
cross  section  exactly  like  that  of  tbe  ctber  ribs.  For  tbe  el- 
ongated  net  vaults  tbe  cross  rib  was  often  externally  oiritted. 
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Eut  as  soon  as   a  reason  occurred  for  the  existence  of  tbe  cross 
rih,  it  appeared  in  tbe  latest  tiire  in  a  moderate  size. 

The  cross  section  of  tbe  cross  rib  is  mostly  a  rectangle  with 
more  or  less  ricbly  treated  angles  (Fig.  184). 
Cross  seotion  of  tbe  cross  rib. 

Very  fregaently  is  placed  a  seicicircular  or  polygonal  projec- 
tion under  tbe  rectangle  (Figs.  185,  186).  'Oî  thèse  forcDs  the 
Gothic  taljes  particularly  tbe  simple  rectangle,  whicb  is  giBinb- 
ered  iy  tbe  Œost  varied  ways.  Tbe  cbainfer,  cove  and  still  nore 
tbe  round  renain  favorites  in  tbe  entire  Gothic  period.  Wben 
the  breadtb  was  relatively  small,  already  after  tbe  transition 
period  tbe  lower  surfaces  quite  back  off  and  on,  so  tbat  the 
double  forms  in  Figs.  188  Jo  191  resuit.  Figs  189  and  I90  are 
taken  from  tbe  choir  vault  of  I.!agdeburg  cathedral,  while  Fig. 
191  found  egployment  at  Strasfcurg,  Freiburg.çtc. 

Otber  irore  freouently  occurring  foms  are  given  in  Figs.  192 
te  194. 

The  meirbering  of  cross  ribs  and  ribs  differs  as  shown  in  tbs 
examples  represented,  generally  froir  each  other  and  are  often 
guite  différent  in  tbe  saire  vault,  even  if  an  extensive  hgrïïony 
is  always  intended.  Even  in  tbose  of  the  earliest  works,  tbat 
exhibit  cross  sections  of  equal  sizes  for  botb  ribs,  tbe  ireirb- 
ers  often  vary  as  shonr  in  the  compared  exaiDples  frocr  the  abbey 
churbh  of  Walkenried.  (îbe  saice  cross  Bèfctions  are  found  over 
tbe  npper  choir  aisle  of  la^cebarg  catbedral  and  on  the  nobles' 
refectory  at  î/3ulbronn. 

The  correct  feeling  expressed  in  the  différent  exairples  of 
tbe  actually  supporting  and  the  occasionally  bearing  and  divi- 
ding  cross  ribs  in  tbe  ireirbering  is  followed  in  late  Gothic, 
but  besides  it  occurs  also  ouite  early  tbe  endeavor  to  treafc 
both  ribs  alike.  In  Eany  cases  the  cross  section  of  the  cross 
rit  is  ffierely  a  widening  or  enricbing  of  the  forn,  of  tbe  corr- 
esponding  rib,  Thus  the  forits  represented  above  are  in  great 
part  transferred  to  the  cross  ribs,  snd  an  exairple  of  tbis  kinc 
is  reproduced  in  Fig.  19S  frcc  Cologne, catbedral. 

In  determinin^  the  nenibering  of  both  ribs  it  irust  not  be  over- 
looked,  tbat  beautiful  and  regular  growth  of  the  saire  at  tbe 
springing  of  the  vault  (see  tbat)  niust  deteririne  their  forirs. 

Like  tbe  pier  ribs,  greater  cross  sections  cf  cross  ribs  ars 
composed  of  several  layers  cf  stone  above  each  otber.  In  tbe 
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earlier  tlne  also  in  brick  in  rowlock  arches  wae  favored,  uhere 
DOW  tbe  bricks  are  set  in  the  usual  bonding.  A  brick  cross  rib 
froir  the  13  th  century  froc  the  cbaçter  hall  of  the  cathedral 
at  Riga  is  sbown  in  Fig.  197. 

In  the  later  tiire  the  uçper  angles  of  cross,  diagonal  and  s 
side  arches  are  frequently  replaced  by  slopes  (Fig,  199),  ty 
which  in  the  exécution  results  a  neater  junction  and  a  rather 
désirable  bearing  for  the  placing  of  the  centering, 
Side  arches. 

Side  arches  nay  either  project  froïc  the  face  of  the  »all  or 
lie  in  it. 

In  the  first  case  (Fig.  200)  tbe  side  arcb  is  bonded,  i,e,., 
the  ashlars  or  bricks  coœposing  it  extend  for  at  least  half 
the  arch  into  the  wall,  and  therefore  nnst  set  with  the  érect- 
ion of  the  sace  and  project  witb  at  least  half  the  ireicberg  of 
the  corresponding  cross  rib,  or  better  hâve  an  independent  sec- 
tion before  the  face  of  the  wall  and  fom  îîith  its  back  a  cur- 
ved  ledge  on  which  the  coEparticent  rests. 

Where  the  side  rib  does  not  prcject  fron  tbe  face  cf  the  sali, 
then  irast  this  beariné  b  be  formed  by  a  érocve  sunk  in  the  wall 
corresponding  to  tbe  side  arch.  This  recess  in  Fig,  201  is  so- 
rretiises  foriised  in  works  executed  witb  e  certain  econoiry  in  ash- 
lar  irasonry  by  cutting  it  in  the  usual  bond  of  horizontal  and 
vertical  joints,  afterwards  striking  the  true  circle.  In  rutble 
work  the  stones  are  soEetimes  merely  set  back  in  the  ordinary 
bond,  whereby  very  irregular  rib  lines  resuit,  or  in  brickîfork 
is  fornied  by  thpee  concentric  arches  (Fig.  201).,  although  by 
the  last  crethod  coEpared  to  that  of  a  bonded  side  arch,  easy 
exécution  is  scarcely  obtained. 

In  the  early  tine  it  nas  especially  coicnon  to  recess  the 
«ail  above  the  side  rib,  whereby  a  safe  bearing  was  produced 
in  the  siŒplest  manner  possible  abcve  the  side  rib.  An  exeicçle 
in  eut  stone  is  shcwn  by  the  ruins  of  tbe  church  of  S.  l^aria 
at  Lippstadt  (Fig,  202)  and  a  siiEilar  one  for  brick  froni  the 
cloister  of  Eiga  (Fig.  203). 

Size  of  the  cross  section  of  the  rib. 

On  the  absolute  size  of  cross  sections  of  the  ribs  of  vaults 
it  is  difficult  to  make  an  absolute  statement.  As  tbe  stateice- 
nts  of  the  preceding  ^hapter  (p.  59)  teach,  the  nagnitude  of 
tbe  compression  to  be  transiitted  by  the  ribs  coire  into  consic- 
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considération  less  tfaan  to  receive  it  correctly  at  tbe  luiddle 
of  tbe  cross  section,  or  in  other  words  the  proper  position  cf 
the  line  of  pressure.  It  it  is  desired  to  calcnlate  the  section 
of  the  rit  only  according  to  the  magnitude  of  the  compreseion, 
then  îiould  usaally  resuit  sections  of  such  sicall  diicensions  as 
to  be  practicallp  not  executed,  With  regard  to  a  safe  réception 
of  the  line  of  pressure,  the  size  of  the  section  is  properly 
not  to  be  linited  too  niuch,  It  is  assuned  in  practice  that  sub- 
ordinate  ribs  of  eut  stone  15  cic  wide  and  22  cœ  deep  should  s 
suffice  for  vaults  with  diagonals  to  about  9  œ.  Erick  ribs  of 
the  cross  section  of  a  flat  brick  (12  x  25  ce)  including  soie 
back  projection  will  often  be  executed  up  to  nearly  the  saEe 
span.  Eut  it  Œust  be  recoirirended  to  increase  tbe  section  for 
such  spanr  by  large  spécial  bricks  or  by  several  bonded  bricks. 
To  this  can  be  added  in  place  a  thickaïjing  of  the  compartmentE 
over  the  back  (coniparticent  ir-asonry  above). 

As  the  lowest  liniit  for  the  breadth  and  deptb  of  the  cross 
section  of  the  rib  nsay  be  designated  indeed  9  and  15  cm,  alth- 
ough  for  SŒall  l^ricks  nothing  prevents  KalSinê,theŒ  still  snial- 
ler.  In  fact  we  find  also  on  old  works  soietinies  yet  smaller 
sections,  for  exemple  in  the  trifcriuir  of  the  church  of  S.  î.'ary 
in  Stargarôin  Poirerania  fceing  those  wbose  projecting  portion 
measures  cnly  sbout  8  ><  10  cm. 

The  érection  of  rib  arches  will  be  mentioned  in  the  last  Chap- 
ter  (centerings  etc.,  p.  IIS  et  seo.). 

7.  On  Closing  Stones. 
Keystones  of  arches. 

Closing  stones  of  masonry  arches. 
For  a  simple  wall  arch  it  is  in  structural  respects  most  im- 
material,  whether  it  shows  a  joint  or  a  stone  at  the  crown. 
Yet  it  was  a  rule  that  the  Sotrsns  bad  te  give  the  middle  of  t 
tbe  arch  a  keystcne,  which  became  a  favored  crnament  ss  on  the 
triumphal  arcb.  'îhe  micdle  âges  abandoned  this  rule  snd  acccr- 
ding  to  daily  judgment  sometiires  ordered  a  joint  sud   scmetimes 
a  stone,  but  in  the  pointed  arch  the  joint  at  tbe  crown  is  even 
preferred;  Figs.  204  to  207-  îhe  otber  joints  raidate  froii  tbe 
centre  of  the  braoch  of  the  curve.  Witb  small  stones  or  bricks 
were  not  avoided  intersections  formed  as  in  Fig.  206.  Only  oc- 
casionally  as  at  tbe  city  gâtes  of  Fisa  (middle  of  the  12  tb 
century)  did  men  strive  for  a  graduai  transition  in  the  directioi 
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of  tbe  beds,  when  eitber  a  part  of  the  opper  teds  were  allowed 
to  rue  toward  a  différent  centre  d  (Fig.  20?).  or  ail  teds  were 
directed  toward  a  comiron  centre  c.  In  brick  arches  soch  a  grad- 
aal  transition  is  irore  comiDcn, 

Eut  a  separate  keystone  is  not  rare  for  pointed  arches,  bat 
was  especially  employed  for  deavily  iooléec  arches  to  irake  pos- 
sible a  Kore  solid  junction  of  tbe  aeirbers  (Fié.  208).  Ibe  hook- 
shaped  reentrant  angle  at  a  sometimes  afforded  opportunity  to 
forir  there  a  projection  (rosette)  or  a  cylindrical  bcdy  grcwing 
out  of  tbe  loîîer  meirbers  of  tbe  arcb.  ^;xaiEples  of  this  kird  are 
sbcwn  by  tbe  side  arches  of  tbe  ninster  in  freiburg.,  Ibat  this 
filling  in  slender  arches  is  statically  favorable  is  shown  in 
Fig.  127  S. 

Keystone  of  tbe  vault. 
Closing  stone  of  the  vault. 

Among  the  vaults  tûe  tunnel  like  the  wall  arcb  iray  bave  a  c 
continuons  joint  or  a  closing  course  of  stone  at  the  crown. 
Naturslly  a  sinéle  ieystone  cannot  be  Eentioned  for  a  vault, 
for  this  first  cônes  in  question  for  vaults  ïïitb  raised  midcle 
and  for  cross  vaults.  Eut  ail  real  importance  sncceeded  the 
keystone  fer  ribbed  vaults.  Hère  unité  at  the  crown  cf  ordinary 
cross  vaults  four  rib  branches  at  a  point,  six  in  the  hexapar- 
tite  vault,  and  frequently  ircre  in  the  choir  and  star  vaults. 
Sucn  3  closing  stone  ties  also  to  satisfy  reouireŒsnts  of  stren- 
gtb,  of  solid  exécution  and  cf  beauty,  for  it  nust  hcld  fast 
tbe  branch  ribs  and  unité  tbei  iir-Œovably,  niake  safe  a  transfer 
of  ths  Œiddle,  irust  receive  the  arcb  nieŒbers  in  an  ornairental 
way,  and  also  finally  hsve  a  wortby  appearance  as  tbe  cliirax 
of  the  internally  visible  construction. 
Simple  intersection  of  tbe  ribs. 

To  this  iurortence  cf  the  keystone  correspcnds  tbe  fsct,  that 
it  was  strongly  accented  already  in  the  Roiranesoue  pericd  after 
tbe  appearance  of  the  first  ribs  and  was  ricbly  treated.  Only 
the  TLore   irodest  works  show  st  ail  tiires  a  simple  irtersection 
of  tbe  rib  nouldings.  Tbise  will  first  te  irentioned  ar  simple 
coverings  cf  the  rib  branches  forming  ternoinal  points. 

It  is  theoretically  peririssible  to  allow  tbe  mitred  ends  of 
tbe  ribs  to  neet  in  tbe  goints  a  b,  c  d,  etc.  in  Fig.  209,  as 
frequently  occurs  in  brick  ribs.  Eut  it  would  te  difficult  to 
carry  out  this  in  stone,  lîitb  acute  easily  broken  edges,  incon- 
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inccnvenient  setting  (especially  with  irany  ribs),  easy  cispla- 
cenent  and  finally  an  ogly  appearance  of  the  joints.  Iberefore 
only  one  arran^eicent  can  come  in  considération,  wbicb  Œalîes  t 
of  a  single  coiuiEon  eut  stone  tbe  niddle  |)art  »fth  projections 
for  eacb  rib  (Pig.  210), 

ïhe   si2e  of  the  closing  stone  is  arrangea  according  te  tbe 
si2e  and  numter  cf  tbe  ribs;  whers  snfficiently  large  eut  sto- 
nes  are  at  band,  it  i^  advisable  iot  to  irake  tbe  separate  pro- 
jections for  tbe  ribs  too  sbort.  On  the  contrary  if  tbere  is 
a  réduction  in  size,  ail  projectins  will  be  irade  se  sbort  that 
tbe  Œouldings  can  develop  freely, 

Independently  deireloped  clesing  stone. 

When  tne  ribs  iceeting  in  a  closing  stone  bave  différent  forirs 
of  arches,  tbus  striking  tbe  closing  point  î?itb  différent  inc- 
linations, tben  ïï;ust  tûe  projection  fer  eacb  rib  be  made  by  it- 
self.  In  this  case  tbe  ireirbers  of  the  différent  rib  branches 
do  Dot  regularly  intersect.  but  the  intersection  of  the  ribs 
acouires  an  ugly  appearance,  î^ioreover  since  tbete  tbe  unity  of 
tbe  importance  of  tbe  closing  stone  is  not  expressed,  and  tbus 
tbe  useless  rénovai  of  a   considérable  portion  of  tbe  stone  is 
reauired,  and  tbe  iciddle  âges  preferably  replaced  tbe  naked 
iiîtersecticn  cf  tbe  ribs  by  an  incependent  fcrir  of  closing  st- 
one, that  shows  tbe  Eost  iranifolc  variations,  len  icserted  be- 
tween  tbe  ribs  a  round  or  engular  body,  that  frequently  extend- 
ed  into  s  ring.  Iben  the  juncticn  betvieen  two  ribs  was  enricbed 
by  foliage  or  angels'  beada,  or  it  »as  concealed  by  a  great  d 
disk  placed  beneatb,  or  finally  tbe  closing  stone  was  allowed 
to  Project  far  below  and  it  was  covered  by  ricb  plant  and  fig- 
ure ornanient, 

A  particular  favorite  was  to  allow  the  ribs  to  teminate  ag- 
ainst  a  cylindrical  nucleus  on  îîhict  tbe  projections  for  tbe 
ribs  were  eut,  so  that  now  tbe  entire  closing  stone  received 
the  forir  given  in  Big.  211,  It  was  next  to  oirit  tbe  frojections 
for  tbe  ribs  snô   to  eut  tbe  sices  cf  tfce  nucleus  isitb  tbe  rad- 
ial directions  of  the  separate  arches,  tbus  giving  it  a  ccnical 
forŒ,  Eut  since  the  junction  of  the  joint  surface  of  the  ribs 
îîith  s  round  surface  deiranded  a  conical  fcrir  thereby  causée  a 
flusbiné  of  the  courses  (Fig,  211e),  small  projections  tben  al- 
ways  becaffe  necessary  and  niade  a  conical  form  of  nucleus  unne- 
cessary,  since  on  it  was  fo.rired  the  sadial  joints.  The  leas* 
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radius  of  tbe  cylindrical  nuèleus  was  the  length  b  a;  as  a  rule 
it  was  E-ade  greater,  so  that  the  surface  of  tue  cylinder  wss 
everywhere  visible  between  the  projectioBS  for  tne  ribs,  At  t 
the  height  of  the  face  of  the  coirpartir'eDt  this  cylinder  is  re- 
duced,  so  that  a  projecting  ledge  remains,  acd  the  snialler  cia- 
meter  continaes  through  the  thickness  of  the  compartŒeDt  as  s 
showD  io  Fig,  211*  As  s  rule  for  cylindrical  closing  stones  t 
this  recessed  projection  that  passes  through  the  thickness  of 
the  coŒpartitent  is  round,  It  then  chiefly  exists  wbec  thèse 
remain  without  starts  for  ribs,  and  is  necessary  for  closing 
stones  witb  an  openiné  in  the  iriddle. 

On  certain  works  trou    the  beginning  of  the  16  th  century  t 
the  portion  of  the  closing  stone  passing  through  the  thickness 
of  the  compartmont  has  a  greater  diameter  than  the  visible  cy- 
linder, so  that  the  projecting  ledge  is  foroied  in  the  converse 
sensé,  that  lies  on  the  backs  of  the  ribs.(Pig.  212).  The  ribs 
thetoselves  terminate  then  at  the  sides  of  the  cylinder  with  a 
vertical  joint,  but  to  avoid  a  hollowed  form  of  the  joint  sur- 
face are  let  into  the  surface  of  the  cylinder,  Likewise  the  b 
backs  of  the  ribs  must  pass  so  far  under  the  projecting  ledge 
of  the  closing  stone  and  be  dressed  horizontal  if  the  rib  is 
not  horizontal  next  the  middle.  But  both  requirements  make  tbe 
construction  disadvan tageous . 

îbe  irculding  of  tfca  rite  is  generally  csrried  around  the  si- 
des of  the  cylindrical  nccleus  et   the  closing  stone  (Fig.  213); 
freouently  the  meiiber  also  takes  an  entirely  différent  forn  ss 
in  Fig.  214.  'Ihs  last  errsngenient  is  préférable  when  the  ribs 
are  pointée  arches,  since  on  accourt  of  tbe  obliaue  joint  aga- 
inst  tht   tlcsing  stone,  tbe  Œoulding  on  toe  latter  will  bave 
a  différent  and  Euch  higher  foriu  ïïhen  tbe  ribs  loin  st  différ- 
ent vertical  snéles,  carrying  tbe  sace  noulding  srcund  tbe  clc- 
sing  stone  is  usually  no  longer  to  be  attained,  since  st  each 
rib  a  différent  section  of  the  rrculéing  is  forined,  and  It  then 
reirains  best  to  leave  the  sides  of  tbe  closing  stone  entirely 
plâin.  Ihe  irouldings  of  the  closing  stones  in  Figs.  213  ^^à 
214   show  a  projecting  disk  beneath,  that  sffcrds  oppcrtunity 
for  rich  ornanoentation  (see  below).  On  wany  earjy  Gothic  works, 
thèse  disks  project  far  beyond  the  projections  for  the  ribs, 
so  that  the  junction  of  the  ribs  is  concealed.  as  at  the  ffones- 
tery  of  i'ialkenri-îd  and  Voe   collegi-Jue  chacd,   3"-  Lie;?;;  r-î^o  ::,  1  • 
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is  UDcecessary  for  a  cylindrical  nucletis  to  exist  above  tbis 
disk,  and  tbis  in  iValkenried  (Fig.  215)  the  ribs  sim|jly  abot 
sgainst  eacb  other,  after  having  been  cbanged  to  a  rectaogular 
cross  section.  îhe  disks  beneath  iDstead  of  tbe  round  shape, 
often  assuire  an  ertirely  independent  forir  as  a   trefoîl,  quatre- 
foil,  or  even  a  coirbination  of  tbe  trefoil  and  triangle  ob  tbe 
quatrefoll  and  souare. 

Fut  sonetiffes  such  a  forn  of  grcund  plan  îs  directly  carried 
up  as  a  nucleus,  so  that  ail  lower  projection  is  oiritted,  end 
tbe  Œeirbers  designed  for  tbe  sides  of  tbe  menbers  now  extend 
around  tbis  basai  fom.  Fig,  216  exbibits  sucb  an  exairpls,  wb- 
ere  tbe  ribs  enter  tbe  projections  of  tbe  quatrefoil,  while 
witb  a  round  nucleus  tbey  could  aise  beve  joined  in  tbe  direc- 
tion 2  b, 

Osually  tbe  round  ground  forn  of  the  nucleus  is  irerely  conv- 
entional.  It  certainly  affords  tbe  advantage,  tbat  the  ribs 
passing  in  différent  directions  toward  tbe  noiddle  of  tbe  clos- 
ing  stone  intersect  tbe  side  at  rigbt  angles,  but  tbe  original- 
ly  square  sbape  of  tbe  block  now  appears  only  in  tbe  projecti- 
ons for  tbe  ribs.  Eut  irore  clearly  expressed  is  tbe  eut  block 
in  square  or  approximately  square  fcrir  of  tbe  closing  stone, 
as  showB  in  Figs.  216,  217,  In  tbe  rectangular  end  of  tbe  cboir 
of  the  cburcb  of  Volknarsen  tbe  ground  forn  of  tbe  closing  st- 
one is  a  diagonal  square,  so  tbst  tbe  ribs  join  its  corners. 
On  tbe  underside  is  -found  tbe  leir^b  snd  the  banner  of  tbe  cross 
in  a  panel  sunk  by  a   flat  iroulding,  in  tbe  angles  of  Tîbicb  are 
irade  four  rosettes.  Likewise  as  tbe  closing  stone  net  rarely 
found  in  tbe  fora  of  the  vesica  piscis,  tben  bearing  a  figure 
of  S.  ^'ary. 

iut  in  tbe  cloister  of  Erfurt  catbedral  is  also  found  tbe 
converse  arrangeirent,  for  tbe  nucleus  of  tbe  closing  stone  is 
in  forir-  of  8   square  or  flst  four  ribs,  tbe  ribs  joining  tts 
sides  and  their  jcints  are  bere  ccncealed  beneath  by  an  attact- 
ed  enâ  ricbly  ornairented  disk  (çig.  213). 

Loading  the  crown.  Pendent  closing  stone. 

Ibe  size  of  tbe  closing  stone  is  not  capriciously  assumed, 
for  round  arched  ribs  could  support  only  a  light  closing  stone, 
wbile  ccnversely  steep  pointed  ribs  require  a  greater  load  at 
tbe  croîîn,  wbose  iiagnitude  can  be  found  by  ccnstructing  tbe 
line  of  support.  Ihe  load  on  tbe  crown  can  be  obtainec  by  a 
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correspoodiBg  bre«dtb  aod  deptb  of  the   elosiog  9toné,  or  io  s 

Bome  cases  by  a  great  spsoific  selgbt  of  tbe  bsildisg  saterial» 

Dsnally  tbe  closisg  stose  projects  below  tbe  losest  bottov 

of  a  rib  as  sbowo  by  vasy  exemples  sentioned,  tbas  in  Figs« 

21^,  2l6»  218.  ITbls  drop  eitber  resaiiis  plain  on  tbe  underside 

and  only  bas  a  ooùlding  aroond  its  edge,  or  a  more  or  less  ricb 

ornement  is  given  to  tbe  mess,  and  expresses  tbe  loading  of  tbe 

crovn  demanded  by  tbe  npward  pressure  of  tbe  pointed  arcb,  and 

at  tbe  same  tise  af f ords  opportnnity  by  its  ricber  execntion 

for  bringlng  to  a  conclnsion  tbe  effect  of  tbe  vanlt  in  ornam- 

ental  respects. 

eare 
In  everx  oase  mast  be  t«k«D  for  tbis  projeotios  ia  establisii-o 

iag  th«  o«nteriiig«  l.e.,  the  uppor  edgd  aust  be  made  satfioian- 

tl]F  lo«  at  tbe  OFovB  as  to  leave  spaoe  for  settiné  the  pendant 

olosing  stone»  Pnrther  see  ander  Centerings. 

Tbe  principle  of  loading  tbe  croiin,  sbicb  in  gênerai  led  to 
tbe  pendent  and  tbe  decided  treatment  of  tbe  closing  stone,  is 
yet  more  cleatly  expressed  by  tbe  form  of  tbe  pendant* 

In  tbe  simplest  case  tbis  takes  tbe  form  sbown  in  Figs  216, 
218,  fcecanse  the  separate  leaves  bave  a  position  more  approacb- 
ing  a  vertical  plane,  and  tbns  assome  tbe  appearance  of  corbels 
or  capitals.  In  tbe  cbnrcb  of  S.  Uary   in  Milblbansen  is  fonnd  a 
pendant  stem  on  wbicb  are  placed  tso  rows  of  leaves  eacb  almost 
like  cross  flowers  (Fig*  219).  Io  tbis  case  witb  tbe  low  sbape 
of  tbe  diagonal  ribs  not  exceeding  a  semicircle,  wbere  tbe  lo- 
ading of  tbe  crown  was  entirely  unneceasary,  caprice  is  nnden- 
iable,  yet  tbe  refined  sensé  is  wonderfnl,  by  ubicb  was  attemp- 
tbe  tbe  transformation  of  tbe  cross  flower,  instead  of  merely 
reversing  it  aod  leaving  it  oncbanged. 

Another  is  more  labored,  since  an  affected  stroctoral  signif- 
icance  in  tbe  form  of  tbe  closing  stone  is  found  in  a  bay  of 
tbe  nortbern  side  aisle  of  tbe  catbedral  of  Mayence,  «bere  it 
assumes  tbe  form  of  a  snspended  canopy  of  SQoare  gronnd  form, 
against  sbose  angles  terminate  tbe  ribs.  Likewise  belong  tbere 
tbe  closing  stones  tbat  represent  tbe  springings  of  tbe  ribs 
as  resting  on  a  rising  corbel,  se  tbat  also  tbe  projections  f 
for  tbe  ribs  instead  of  penetrating  tbe  nncleos  in  continnation 
of  tbe  rib  arcbes,  are  bent  near  tbe  joint  and  spring  in  an 
arch  of  smaller  radins  f rom  tbe  corbel  f orminm  tbe  lower  ending. 

Eut  tbe  entire  principle  is  carried  te  an  extrême  and  appears 
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in  tlie  exdlQSlvely  late  Gotbic  design  of  tbe  suspesded  yanlt, 
tbat  is  especially  coibdod  in  EnéXand  bat  more  rarely  f oond  |n 
France  and  Germany.  An  application  of  tbis  constrnction  to  tbe 
plan  of  tbe  net  Taalt  is  sbown  by  tbe  cloister  of  S.  Stepben 
in  i^entz.  Tbe  closing  stone  bas  bere  becoise  a  formai  snspendeâ 
côlniin  and  like  an  actnal  banéing  colnicn  witb  strate  in  «ooden 
constraction*  tbos  it  bere  sapports  tbe  ribs  of  tbe  trae  vaalt 
above»  continoes  down  to  tbe  beigkrt  of  tbe  groond  line  of  tbe 
vaalt  and  ends  in  a  free  knob.  Above  tbe  knob  are  tben  foand 
tbe  projections  for  tbe  rising  ribs.  Fig*  220  ezbibits  tbis  c 
constraction  in  section*  Ibère  is  tbe  closing  stone  snpporting 
tbe  arcbes»  b  is  tbe  saspended  closing  stone,  c  tbe  ribs  and 
d  tbe  compartments  of  tbe  vaalt* 

Tbe  ricb  and  pictaresoae  effect  of  sach  vaalts  expiatees  in 
tbeir  reality  tbe  eaaggeration  of  tbe  principle*  However  it  œ 
niay  be  regarded  as  a  mère  décoration,  and  tbns  foricing  only  an 
accessory  development  frono  tbe  constraction,  in  nowise  icerely 
sometbing  fastened  or  Çlned  to  it,  in  whicb  prodaction  arcbit- 
ectare  is  se  rich* 

Broad  development  of  tbe  olosing  stone. 

It  nas  sbown  in  tbe  preceding  boir  far  tbe  developicent  in  be- 
igbt  of  tbe  closing  stone  coald  be  carried,  so  on  tbe  otber  b 
band  is  it  also  capable  of  a  gveater  breadtb*  particalarly  tbe 
meeting  of  a  great  nnicber  of  ribs  leads  to  an  enlarged  closing 
rtone*  In  many  works  of  tbe  transition  period,  especially  in 
tbe  ïïestpbalian  cbarcbes  at  Billerbeck,  Leyden  and  also  in  tbe 
great  cbarcb  of  S*  Uary  at  Lippstadt  as  at  tbecatbedral  at 
tiinden,  tbe  meeting  of  eigbt  ribs  bas  been  so  arrangea,  tbat 
only  foar  extend  to  tbe  closing  point,  wbile  tbe  otber  foor 
are  received  by  a  concentric  circle*  See  Fig.  211  for  tbe  cbar- 
cb at  Billerbeck  (after  Lfibke).  îhere  are  to  be  mentioned  bere 
siœilar  more  sportive  treatments  of  tbe  middle  of  tbe  vaalt, 
among  wbicb  is  a  great  ending  of  ribs  like  a  wbeel  in  a  vaalt 
of  tbe  middle  aisle  of  tbe  catbedral  at  Faderborn  is  particnl- 
arly  prominent* 

Parforated  olosing  stones. 

Large  closing  stones  are  fregaently  perforated,  and  also  sm- 
aller  ones  bave  often  received  central  openings*  Tbe  perfora- 
tions may  serve  for  very  différent  parposes,  for  lowering  ro^es 
for  scaffolds,  banging  cbandeliera,  ventilating  tbe  interior. 
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and  finally  are  intended  for  hoisting  larger  objecta  like  bells. 
In  arranginê  tbe  openings  for  émission  of  air  is  oecessary  a 
certain  economy.«  since  especially  in  little  cbnrcbes  tbete  eas- 
iiy  originates  an  nnbearable  drangbt,  wbicb  at  least  leads  to 
tbe  tenporary  closing  of  tbe  opening* 

Àronnd  tbe  inner  side  of  tbe  openiag  someotises  extends  again 
tbe  moàlding  of  tbe  ribs  or  one  cntirely  différent  (Pig,  222). 
Dsaally  tbe  sides  of  tbis  opening  are  also  simply  vertical  as 
in  Fig.  231*  it  forss  in  a  certain  sensé  tbe  middle  of  a  roset- 
te as  in  Fig.  231,  or  it  is  otberwise  connected  nitb  tbe  orna- 
ment  of  tbe  closing  stone  as  in  Fig.  216,  Nbere  tbe  perforated 
opening  of  tbe  moutb  of  a  bead  represents  it. 

îbose  middle  openings  fnrtber  enclosed  by  a  circle  of  ribs 
in  vanlts.  regnired  for  boisting  larger  objecta  to  tbe  npper 
rooms  like  attics  of  towers,  were  also  execnted  in  vaalts  witb 
componnâ  rib  Systems.  Tbe  opening  itself  is  tben  generally  clo- 
sed  by  a  stone  slab  laid  over  it  or  by  a  ligbter  reooyable  co- 
ver  of  planks. 

Pièce  of  rib. 

Witb  an  uneqnal  lengtb  of  tbe  sidas  of  a  bay,  there  irill  re- 
main  considérable  epaces  between  tbe  beginnings  of  tbe  ribs  ce 
tbe  sides  of  tbe  cicsing  stones  in  tbe  direction  opposed  to  1 
longer  aides,  wbile  in  tbe  àirections  opposed  to  tbe  sborter 
sides  tbe  beginnings  of  ribs  pay  join  each  other.  In  socb  cases 
tbese  intervais  are  sonietimes  decorated  by  beads  projecting  f 
from  tbe  sides  of  tbe  closing  stones.  Socb  an  example  from  thc 
tormer  Franciscan^cburcb  in  Fritzlar  is  sboirn  in  perspective 
by  Fig.  223.  Tbe  same  case  occnrs  on  tbe  closing  stQne  of  tbe 
bexapartite  cross  vaclt,  as  for  example  in  tbe  sontbern  trans- 
ept of  tbe  catbedral  of  Wetzlar,  and  fnrtber  in  tbose  of  tbe 
cboir  vanlts  (Fig.  224).  In  botb  tbe  last  cases  is  fonnd  tbe 
saie,  an  arrangement  of  sncb  beads  prodacing  a  very  happy  eff- 
ect.  Viollet-le-Dnc  gives  several  Frencb  examples  of  tbis  kind. 

In  a  différent  manner  are  tbe  iceoualities  of  closing  stones 
of  cboirs  lessened,  if  tbe  closing  stone  is  moved  a  bit  a  b  in 
Fig.  224a  from  tbe  middle  of  tbe  polygon.  bat  wbere  tbe  direct- 
ion of  tbe  ribs  toward  tbe  first  point  remains  uncbanged.  Tbe- 
reby  is  indeed  frodnced  a  more  oblique  and  irregular  position 
of  tbe  starts  on  tbe  cylinder,  and  also  tbe  beigbts  at  wbicb 
tbese  sometimes  socceed  are  changea. 
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In  Fig.  224a  thé  alddla  Unes  of  «11  ribs  meet  at  the  same 
point  a  in  beigbt.  Now  sioee  the  distance  c  z  to  tbe  juaotion 
of  the  rib  is  leas  tbas  trom    tbe  same  point  for  the  rib  d  j, 
thus  a  c  Is  Boaller  tban  a  d,  d  will  be  lower  than  c.  Henoe  t 
the  olosing  atone  naat  haTe  a  depth  greater  than  is  reqaired 
by  the  junotion  of  one  rib,  and  this  extra  height  nast  equal 
the  différence  in  the  heights  of  the  points  o  and  d.  Qut  the 
lines  of  the  backs  of  the  cross  sections  of  the  ribs  also  str- 
ike  the  closing  stone  at  différent  heights  as  «ell  as  the  two 
sides  of  the  saae  rib.  Thus  the  point  f  lies  higher  than  the 
point  g  of  the  same  rib,  and  both  are  again  higher  than  the 
also  unequal  points  e  and  h,  Therefore  the  conpartments  also 
join  the  closing  stone  not  in  a  horizontal  Une,  but  in  one  r 
rising  froai  h  tovard  i,  and  henoe  the  before  mentioned  ledge 
of  the  nuoleus  vust  be  wrought  to  such  a  Une  tFig.  211).  The 
entire  oonstraetion  is  ezpressed  clearly  in  the  perspective 
of  Pig.  224b,  where  for  greater  clearness  a  pointed  form  of 
the  rib  arches  is  assumed,  such  as  usually  occurs  in  praotioe, 
se  that  both  the  irregularity  of  the  Joinings  and  also  the  in- 
clined  position  of  the  projeeting  ledge  of  the  nucleus  appears 
in  labored  dis tinctness . 

Guite  siffiilar  conditions  regnire  the  forma  of  closing  stones 
if  the  ribs  join  ifith  différent  inclinations.  Fig.  225  will  ^ 
niake  this  condition  clear.,  and  tbere  is  the  proper  Érown  of  the 
vaalt.  At  the  left  side  of  the  Figure  are  drairn  the  joinings 
of  two  ribs.  both  being  directed  to  c.  Bence  the  steeper  one 
meets  the  surface  of  the:Jclosing  stone  lower  at  b  a,  but  the 
flatter  is  higher  at  d  e,  so  that  the  entire  depth  of  the  clo- 
sing stone  Binst  be  b  d. 

Ail  thèse  irregnlarities  niay  be  avoided  when  the  jonctions 

of  the  ribs  hâve  a  horizontal  transition  as  in  Fig.  225a,  and 

of  the 
the  arches  m  separate  ribs  are  accordingly  constrocted  so 

that  tbey  are  not  strack  froïc  the  point  c,  but  from  the  points 

d  and  e,  that  would  be  shown  by  the  îirst  closing  stone  to  be 

constrncted. 

Esthetic  development . 

It  still  remains  to  cast  a  glance  at  the  esthetic  developnent 

of  the  closing  stone.  In  whatever  manner  the  side  surfaces  are 
forired,  meiiibered  by  varied  Œonldings  or  enriched  by  projecting 
heads,  etc.»  is  already  shown  kt   the  proper  place.  Yet  œore  was 
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busied  tfae  artistic  joy  of  création  in  the  mode  of  treatment 
of  the  anderside,  aod  there  Gotblc  ornanentatioD  proied  itself 
as  an  icesbanstlble  vealtii  1d  the  most  spleodid  loaoDer.  Tbéie 
closing  stones,  like  tbe  soo  in  tbe  vaolt  of  beaven,  fregoeDtly 
iD  even  tbe  dryest  works  are  foond  njost  ricbly  adorned,  forniDg 
tbe  sole  décoration  of  tbeic.  Tbis  effect  iras  again  beigbtened 
by  tbe  often  still  visible  painting  not  merely  of  not  merely 
tbe  cloBing  stone  itself,  but  also  of  tbe  adjacent  parts  of  t 
tbe  ribs  joining  it,  unfortnnately  non  in  most  places  nade  un- 
recognizable  by  wbitewasb  or  dirt.  The  destruction  of  the  splen 
dor  of  color  is  the  more  to  be  regretted^.since  even  the  relief 
treataent  of  tbe  foliage  lias  so  arranged,  that  it  reqnired  col- 
or  in  many  and  indeed  in  most  places  to  aake  visible,  bon  the 
separate  leaves  entirely  flou  into  aach  othet,  no  longer  sepa- 
rated  by  color  bat  blackened  by  smoke. 

ïïe  can  hère  merely  specify  the  principal  modes  of  treatirent 
and  illustrate  ty  examples  taken  for  the  reasons  meatioDed,  in 
great  part  from  the  snialler  cborcbes,  cloisters  etc.  îhe  sinip- 
lest  treatisent  originates  nhen  the  ornaicent  is  snnk  into  the 
underside  of  the  cylinder,  so  as  to  leave  it  enclosed  by  a  bor- 
der lying  in  tbis  underside. 

ForiDS  of  tbis  kind  are  freguently  found  even  in  the  transit- 
ion style,  as  in  the  vaults  of  the  cathedral  of  tiayence,  but 
in  tbe  later  tiiDe  tbey  cbiefly  appear  in  very  simple  works.  An 
example  from  the  cburch  in  Trendelburg  near  Karlsbafen  is  shown 
in  Fig.  226.  It  is  better  nhen  the  ornament  joins  a  disk  proj- 
ecting  domnard,  so  that  its  recesses  no  longer  extend  into  the 
nucleus  further  than  to  tbe  bottom  of  the  ribs.  A  snnken  urou- 
gbt  ornament  then  either  lies  on  a  surface  recessed  by  a  member 
as  in  Figs.  232,  232a,  or  on  a  flat  sunken  underside  as  in  Figs, 
230  and  231- 

Osually  It  also  occurs  that  tbe  foliage  witbout  an  enclosing 
border  springs  strongly  and  directly  ffom  the  underside  of  the 
closing  stone  and  not  rarely  projects  beyond  the  border.  Exam- 
ples  of  tbis  kind  are  shown  by  Figs.  22?  from  the  cburch  in 
Trendel  bnrg  with  section  in  Fig.  227a,  then  by  Figs.  228  and 

229  ^rom  the  cburch  in  Volksmarsen  (Fig.  228a  is  the  section 
of  the  latter).,  Pig.  216  from  the  cathedral  in  Freiburg,  Fig. 

230  from  S.  Blaaien  in  Kflhlhaaseji.  Sometimes  the  foliage  also 
lies  on  the  disk  concealing  the  underside  of  the  closing  stone. 
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as  BhowD  by  Pig,  218  from  the  western  side  of  the  cloister  in 
Êrfort, 

Tbe  arrajagement  of  tbe  foliage  is  extremely  varied.  In  tbe 
simplest  case  tbe  leaves  radiate  iodeed  from  tbe  middle  of  tbe 
•dge,  or  more  rarely  in  the  reverse  direction  as  on  certain 
closiog  stones  from  S.  Blasien.  In  tbe  first  case  is  tbereby 
prodoced  a  rosette,  eitber  single  or  filled  by  severàl  rows 
of  leaves.  Tbe  arrangement  of  snch  rosettes  is  tbe  advantage 
of  easy  récognition,  and  sometinses  is  fonnd  as  tbe  convention- 
alized  imitation  of  a  rose,  as  sboirn  by  ?ig.  22?  in  a  form  be- 
longing  to  tbe  14  tb  century. 

Instead  of  the  straigbt  position  tbe  separate  leaves  are  some- 
times  curved  sidewlse  as  in  Fig»  228  or  placed  in  a  clostôr  as 
in  Pig.  232,  or  tbey  are  inixed  witb  leaves  directed  otbenrise, 
30  tbût  tbe  rosette  entlrely  disappears  as  in  pigs«  229  and  216, 
or  finally  tbe  ornament  consists  of  a  brancb  laid  on  tbe  onder- 
side  and  bent  in  a  circle,  its  leaves  tben  covering  the  surface 
as  in  Pigs,  230  and  218, 

In  tbe  earlier  examples  like  Pig*  231,  tbe  ground  between  tbe 
separate  leaves  is  still  visible  and  tbe  modeling  is  merely  in- 
dicated,  so  that  tbe  leaf  is  cbiefl:  effective  by  its  outline, 
wbile  already  at  the  end  of  tbe  13  tb  centary  àbe  modeling  ga- 
ins so  much  in  projection,  and  tbe  leaves  lie  under  àÀd  over 
each  other,  that  the  ground  almost  disappears.  but  tbe  percep- 
tion of  tbe  Hhole  soffers  as  in  Figs,  228,  216,  Yet  in  both  c 
cases  is  still  retained  a  gênerai  effect,  iu  the  first  by  the 
symmetrical  arrangement  and  in  the  latter  by  the  head  placed 
at  tbe  centre.  Yet  attention  is  called  to  this,  that.  tbe  eff- 
ect is  essentially  richer  if  the  separate  leaves  alfernately 
sboïï  tbeir  apper  and  nnder  sides  es  iu  Pig.  229,  whereby  at 
tbe  same  time  ttheir  différent  colors  bave  a  motive.  Bnst  as 
in  Pig.  216  the  head  forms  the  centre  of  the  closing  stone, 
soch  often  forms  tbe  entire  ornament  so  that  to  obtain  a  rego- 
lar  form  either  the  hair  and  beard  are  otilized  or  tbe  latter 
is  replaced  by  leaves. 

Osnally  figure  ornament  produces  the  richest  and  most  beaut- 
iful  décoration  of  tbe  closing  stone.  Bere  beèottg  first  tbe 
symmetrical  représentations,  sucb  as  tbe  symbols  of  tbe  evange- 
lists,  the  pélican  (Pig.  234)  from  the  cloister  of  tbe  cathed- 
ral  in  Pritzlar,  tbe  lamb  with  tbe  standard  of  the  cross,  etc., 
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tben  the  son  and  moon  (Fig,  226).,  or  evea  more  faDciful  animal 
foriDB  like  Fig,  233  froni  tbe  eastern  side  of  tbe  cloister  in 
Erfurt.  Fartioularly  in  such  forms  doee  the  refined  feeling 
for  ornament  strive,  tbat  goided  tbe  forns  of  the  anciente. 
Thns  ail  aniroals  are  conventinalized  irith  itonderful  intellige- 
nce, tbat  is  deriyed  from  their  naturel  pecnliarities  so  mocb 
as  necessary  for  their  désignation,  and  tbus  by  the  stronger 
accenting  of  thèse  pecnliarities,  by  the  omission  of  ail  indif- 
fèrent parts  is  obtained  a  représentation,  whicb  expresses  the 
desired  object  in  a  more  acute  way.  Tbe  most  decided  opposition 
to  tbis  method  of  treatment  is  foond  in  so  many  modem  symbols, 
tbat  are  formed  in  the  most  naturalistic  manner.  and  allow  the 
cbaracteristics  to  appear  so  indefinitely,  tbat  tbe  most  amus- 
ing  altérations  are  prodoced.  Thns  tbe  lion  is  non  repreaented 
witb  métal  bair  and  is  scarcely  recognizable  at  tbe  least  dis- 
tance, the  bair  does  not  cause  a  clear  outline  of  the  form,  and 
merely  fornis  a  covering  of  the  mass.  The  outline  should  repro- 
duce  tbe  natural  sharpness  but  loses  definiteness  and  energy, 
the  movement  is  crippled  and  tbe  entire  conception  is  far  remo- 
ved  from  expressing  in  the  least  the  idea  of  the  lion.  Likewise 
is  it  with  ail  other  heraldic  figures  as  well  as  with  most  of 
those  animal  forms,  tbat  afford  an  intégral  portion  of  modère 
ornement.  As  in  so  many  cases,  hère  mediaeval  modes  of  représ- 
entation agrée  ?rith  the  antique,  but  tbe  modem  is  entirely  op- 
posed.  Tbus  for  example  in  the  collection  of  Roman  antiques  and 
casts  in  î/entz  are  certain  animal  forras  engraved  on  helmets, 
sbields  etc.,  tbat  could  almost  be  held  to  be  mediaeval  drawièng8.| 

Figures  are  found  on  the  cloisters  already  in  tbe  first  times, 
particularly  of  tbe  holy  Virgin,  the  patron  of  the  cburch  or  of 
the  order,  angels,  etc.,  but  freouently  also  a  représentation 
from  sacred  bistory,  especially  common  being  tbe  coronation  of 
S.  Maria.  Besîde  the  figures  there  sometiies  remains  a  free 
space  en  theccloister  filled  by  foliage  tbat  encloses  tbe  fig- 
ures. Cf  tbe  greatest  beauty  are  such  examples  in  Viollet-le- 
Dno's  Dicticnary.  Also  the  arms  of  tbe  founder,  even  cities, 
familles  and  states  find  there  place  there.  Sometimes  are  even 
found  vacant  sbields  on  which  probably  coats  of  arms  were  orig- 
inally  merely  painted.  See  Fig.  21?  from  tbe  cburch  in  Gott8btlreD«| 

Intersections  of  riba  beneath  the  crown  of  tbe  vault. 

In  Star  and  net  vaults  occur  intersections  of  the  ribs  tbat 
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lie  below  the  crowD  of  the  vault;  tfaese  always  afford  opportn- 
nity  for  irregular  fornis,  wbether  they  arlse  fron  a  mère  inter- 
section or  against  a  cloâiug  stone  •  Tbe  difficolties  resolt 
becaose  the  cross  section  of  the  ribs  are  not  perpendicular  to 
ail  directions  of  the  vault,  Fi^.  233.  tut  are  everywhere  ver- 
tical anderneath,  Fig.  236. 

Tbis  différence  shows  little  or  not  at  ail  for  tbe  diagonal 
ribs^  but  ?ery  strongly  for  the  transTerse  riba.  In  Çig.  285 
where  the  cross  rib  is  perpendicular  to  the  direction  of  the 
vault,  the  members  of  both  ribs  intersect  regularly,  but  on 
the  oontrary  in  Pig.  236  is  fouad  an  irregular  intersection. 
the  ribs  are  arranged  so  that  at  least  their  lowest  edge  was 
prédominant,  and  the  reason  for  it  is  that  the  radial  arrange- 
ment of  the  ribs  leads  to  other  and  greater  dif f icul ties,  and 
makes  difficult  the  placing  of  the  eenteringis  as  well  as  the 
cutting  and  setting  of  the  ribs,  and  finally  leads  to  the  our- 
ved  projections  of  the  ribs  on  the  plan,  as  they  were  actaalXy 
executed  in  the  late  time. 

The  irregular  intersection  of  the  members  of  the  ribs,  which 
is  ofcserved  on  ail  net  vaults,  is  not  very  e)4barrrassing  and 
even  increases  the  variety  of  its  appearance.  îhe  particular 
difficulty  of  the  arrangenent  increases  by  the  junction  of  the 
coŒ'partnients  to  the  backs  of  the  ribs,  that  lie  at  différent 
heights  at  tbe  intersection, 

The  angle  r  of  the  cross  rib  rises  in  Pig.  236  by  the  dist- 
ance r  s  above  the  baok  of  the  other  rib.  Accordingly  the  cross 

rib  requires  the  cross  rib  to  be  set  at  the  height  r«  but  not 

requirements 
the  main  rib  which  is  set  at  tbe  height  s.  Thèse  ajtxaKgSBaMa 

are  only  combined  by  raising  the  lower  baok  by  a  vedge-shaped 

f  r  to  the  same  height  or  in  any  case  so  that  the  other  ribs 

are  reduced  in  height. 

At  the  other  side  of  tbe  cross  rib  the  condition  is  reversed, 

and  hère  tbe  back  o'  of  tbe  latter  lies  too  low  by  o  p.  Acoord- 

ingly  bere  the  cross  rib  must  be  raised  at  one  side,  either  by 

an  upper  surface  inclined  sidewise  (Pig.  237),  or  by  anproject- 

ion  (Pig.  238),  and  finally  by  the  existence  of  an  abutting 

fillet  can  be  obtained  by  tbe  additions  of  différent  beigbts 

at  both  its  sides  (Pig.  239),  The  entire  intersection  will  bave 

its  forœ  shown  witb  tbe  assumption  of  the  stepped  back  of  Pig. 

238,  in  perspectite  in  Pig.  240. 
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Covering  tbe  intersections* 

ADOther  intersection  of  the  ribs  ie  represented  in  Figs.  242 
to  242c  tbat  corresponds  to  the  point  A  in  the  net  vault  of 
Pig.  241.  ihe  intersection  is  syniiBetrically  forned  at  botb  ai- 
des of  the  axis  UV.   Fig.  242a  shows  tbat  a  wedge  of  top  is  ne- 
cessary  as  for  the  tiio  louer  additions  of  the  riba,  and  Fig, 
242c  shows  the  eut  block  for  the  case  tbat  an  abntting  fillet 
exists  on  the  back  of  the  arch.  îhe  intersection  of  more  or  1 
less  tban  foor  ends  of  ribs  is  arranged  aocording  to  the  save 
points  of  view.  As  a  raie  thèse  intersections  of  star  and  net 
vaalts  coDsist  of  a  simple  crossing,  nhile  only  in  the  rldges 
are  arranged  actaal  closing  stones.  Bot  sonetlnes  there  are 
foond  in  the  angles  between  the  additions  to  the  ribs  leaves 
or  clnsters  of  leaves.  îhe  saine  treaticent  hoiiever  occors  also 
on  the  closing  stones  in  the  ridge.  Likeirise  the  view  of  the 
intersections  froni  below  is  sonietiiDes  concealed  by  a  more  or 
less  richly  ornaicented  disk  lying  on  it. 

On  the  contrsry  irore  rarely  is  the  intersection  avoided  by 
the  arrangement  of  a  cylindrical  nacleus.  The  position  of  tbis 
cylinder  strictly  taken  Œost  be  perpendicaler.  îhe  case  when 
the  projections  for  the  ribs  extend  obligoely  froiE  the  nucleus 
icay  lead  to  icake  thèse  inclined.  Bat  it  is  andejiïable  tbat 
the  vertical  position  of  the  side  surfaces  of  the  rib  sections 
is  in  essentiel  conflict  with  the  inclined  position  of  the  sar- 
face  of  the  cylinder,  and  thereby  another  arrangenent  is  soog- 
ht,  as  an  intersection  concealed  by  foliage  night  represent 
the  prcper  treatment.  An  extremely  rich  and  happy  treatient  of 
sach  intersections  is  shown  by  the  choir  vaalts  of  the  church 
of  S.  Wartin  in  Cassel,  wbere  the  twelve  crossings  of  the  ribs 
are  concealed  by  the  scalptored  figures  of  the  twelve  apostles 
eut  on  the  respective  asblars,  while  the  closing  stone  of  the 
whole  bears  the  crucifix. 

Porms  of  the  late  period. 
In  certain  works  of  the  late  Gothic  the  intersections  of  the 
ribs  are  so  intentionally  labored  and  enhanced,  tbat  one  of  t 
tbem  not  continaed  beyond  the  intersection  is  extended  as  a 
short  pièce  parély  for  ornament  and  is  then  cat  off  at  right 
angles.  Fig.  244.  For  this  is  soaght  a  certain  reason.  Yet  it 
migtt  appear  more  correct  to  alXow  the  part  of  the  cat  stone, 
tbat  ffiost  be  oŒitted  between  the  ends  of  the  ribs.  to  reirain 
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±n   the  surface  of  the  compartnient,  and  tbereby  redcce  yet  the 
masB  of  the  stone  by  jost  tbat  eut  off  piecei>of  the  rib. 

But  Œen  went  still  farthec,  when  in  certain  cases  where  the 
plan  of  the  vault  required  no  abutting  pr  intersections  of  the 
separate  ribs,  when  thèse  last  simply  pnrsued  their  course,  to 
indicate  a  stopping  -point  by  alloning  a  rib  pièce  eut  in  the 
saiDe  profile  at  both  sides  to  cross  at  right  angles  in  fig. 
243.  We  hâve  had  no  opportunity  for  a  doser  investigation, 
that  exception  is  found  in  the  church  of  S.  Katherine  at  Esch- 
wege.  Bowever  it  is  not  improbable  that  men  desired  to  ensure 
a  certain  bonding  of  the  ribs  extending  flat  beneath  the  com- 
partHient  with  the  masonry  of  the  compartiuent  by  Just  thèse 
longer  crossing  pièces  perhaps  passing  tbrough  the  thickness 
of  the  coŒpartŒent.  ïhese  corresponded  to  the  rib  arches  inser- 
ted  at  certain  distances  and  the  cylinders  passing  through  the 
compartnients  in  certain  early  Gotbic  cburches  of  ïïestphalia, 
îihich  effected  a  siirilar  strengthening  like  the  bends  on  the 
coluïïins  and  little  shafts  of  the  early  Gothic, 
S.  Springlngs  of  Vaolts. 

The  springings  are  the  lowest  parts  of  vaults,  so  far  as  they 
are  connected  with  walls  or  piers,  and  tberefore  icnst  be  execo- 
ted  at  the  saine  time  as  those,  while  the  érection  of  the  proper 
vaults  only  folloiis  later,  after  the  whole  is  under  roof. 
Dangers  and  seouring  the  springings. 

In  the  pregotbic  the  lower  ends  of  arches  and  vaults  nere  m 
Œostly  built  free  in  the  body  of  the  supporting  masonry,  Fig, 
245«  ïhis  arrangettent  is  saf e  and  good  if  no  rising  nsasonry  r 
reste  on  the  lower  end  of  the  arch,  thus  if  the  npper  high  wall 
ifi  set  back  to  the  line  n  n.  Eut  on  the  contrary  if  the  wall 
is  continued  above  in  the  saine  thickness,  tfcfrests  partly  on 
the  extrados  of  the  arch,  and  tbere  finds  the  unsafe  bearing. 
When  the  joint  between  tba  arch  and  wall  is  open,  their  eccors 
a  danger  of  a  sinkllg  of  the  wall  at  one  side,  This  case  cen 
be  conceived  to  occur  in  the  iriddie  walls  of  a  basilica  above 
the  vaults  of  the  side  aisles.  Still  Œore  insecufre  is  the  arr- 
angesent  where  above  a  strongly  loaded  pier  carried  up  high, 
arches  at  both  sides  or  wall  arches  eut  in,  as  in  Fig.  246. 
The  heavy  npper  pier  thrusts  like  a  wedge  driven  between  the 
arch  spring^ng,  forces  thea  apart  and  crnsbes  at  A  the  lower 
little  stones  until  by  continued  moveiuent  destruction  occurs. 
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Id  several  new  arcbltectoral  stroctares  bave  disasters  oocarr- 
ed  by  tbis  procédure,  The  endangered  place  œay  be  secured  by 
setting  the  pier  and  ends  of  tbe  arcbes  in  good  cernent  œortar, 
therebly  making  an  entirel  block  of  stone;  also  tbe  wedge  ing 
eftect  Œay  be  redaced  by  stepping  tbe  vonssolrs  (Pig.  247); 
bat  far  more  allowable  are  the  loglcally  dedoced  constrnctions 
introdaced  and  tested  in  tbe  Œiddle  âges. 

ffhere  it  was  concerned,  RomanesQue  art  songbt  to  create  rel- 
ief tbere  in  tbe  most  effective  way,  so  tbat  the  cntting  of  t 
the  springings  of  the  vaults  into  tbe  aasonry  «as  avoided,  tbe 
cross  arcbes  and  also  indeed  tbe  groins  being  supported  by  st- 
rong  projections.  Fig.  248.  ïbis  expédient  was  natnrally  also 
Eost  secore,  so  far  as  it  went  and  Gotbic  also  retained  it. 

Bot  tbe  projections  restricted  injurioosly  tbe  internai  sp8ce,| 
and  partioularly  made  tbe  aisle  piers  andesirably  large.  Uen 
first  songbt  a  projection  by  strong  pro^ecting  capitale,  also 
indeed  by  tbe  partial  use  of  corbels,  thns  ir-aking  the  lover  w 
wall  tbinner  tban  above  at  tbe  vanlts.  Eut  tbis  did  not  always 
snffice,  and  nien  usually  aan  tbemselves  coiEpelled  to  Insert  at 
least  partly  tbe  springings  in  the  wall.  Bot  tbey  allowed  now 

—  and  tbat  î?as  tbe  resuit  of  the  aew  metbod  of  construction 

—  to  be  one  witb  the  wall.  F^igs.  249,  250.  Tbe  beds  were  hor- 
izontal for  the  thickness  of  tbe  wall,  and  in  tbe  projection 
tbey  were  either  continoed  bori2ontally  (see  a  and  b  in  Fig. 
250),  or  were  niade  radial  tbere. 

The  beds  only  continue  horieontally  if  tbe  face  angle  was  n 
not  too  acute,  and  if  sliding  of  tbe  upper  atones  on  the  lover 
was  not  to  be  feared.  But  a  slipping  of  the  upper  on  the  lower 
stones  is  possible  if  the  angle  a  in  Fig.  251  between  the  dir- 
ection of  the  pressure  in  the  vault  and  a  perpendioular  to  the 
bed  does  not  exoeed  the  angle  of  repose.  (Between  stone  and 
soft  mortar  about  30*  to  45'*,  Êore  for  hardened  mortar)  . 
Springings  of  brick  l|ibs. 

The  eut  stones  foricing  the  springings  of  a  cross  vault  are 
so  large  as  to  icake  it  possible  to  transfer  the  strong  throst 
to  the  vault  combined  hère,  uDifornily  and  quickly  to  a  surface 
as  large  as  possible  on  the  supporting  masonry.  For  brick  it 
is  advisable  wbere  possible  to  bave  a  eut  atone  for  the  spring- 
ing  of  the  vault,  but  otheririse  care  iiust  be  taken  to  bave  haro 
bricksanô  strong  Œortar  (recently  cenent  or  trass)  witb  good 
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bonding,  Farticularly  is  good  execntion  regaired  where  rlb  sec- 
tions of  iDoulded  bricks  are  at  tbe  springing, 

tet  Fig.  252  be  the  oross  seotion  of  tjba  rib,  thon  if  9tg, 
253  shows  tbe  plan  of  tho  spriagiag  of  the  rit,  its  ex^oution 
is  mado  by  tbe  omission  of  tbe  peirt  •  d  o  of  tbe  briok  oross 
rib  and  tbe  part  a  b  c  of  tbe  brick  diagonal  rib  and  tbus  tbe 
lowest  bricks  of  tbe  under  oonrse  take  tbe  form  sbown  in  tbe 
rigbt  balf  of  tbe  Pig.  In  tbe  following  course  of  bricks  for 
bondinf'  are  eut  in  a  différent  manner, 

Rib  ftçviagîfigs  coniposed  of  moalded  bricks  are  necessary  for 
icaking  the  Joints,  isostly  radial  in  the  first  coarse,  and  the 
separate  bricks  then  isaintain  their  places  as  in  walls  by  the 
adhésion  of  the  mortar  in  spite  of  the  inclined  position.  Bot 
Hhere  the  vanlt  was  to  be  plastered  later,  and  the  springing 
vas  eut  from  ordinary  bricks,  it  is  better  to  corbel  ont  the 
entire  heigbt  In  horizontal  courses,  or  at  least  the  lower  part 
of  the  springing  of  tbe  vaolt, 

Springings  of  vaults  witbout  ribs. 

The  rules  to  be  folloued  in  the  execntion  of  the  springings 
of  vaolts  also  naturally  are  applied  to  ribless  vaults.  The  s 
springing  is  to  be  reckoned  there  to  the  place  îrhere  the  bricks 
of  the  compartnient  beconie  free  froir  the  wall.  If  in  ribless  b 
brick  vaults  there  exist  the  brick  strength  groins  projecting 
above  usnal  in  them,  then  naturally  for  thens  the  springing  en- 
tends to  their  becoming  free  from  the  angle  of  the  nall.  The 
springing  will  best  be  built  up  to  this  height  at  tbe  same  time. 

Tbe  heigbt  Of  the  beginning  of  tbe  stiffening  groin  is  deter- 
mined  by  laying  off  its  cross  section  a  g  on  tbe  extension  of 
the  diagonal  groin  a  x  in  the  plan  in  Fig.  254,  carrying  up  t 
tbe  groin  rib  a'x"  and  g'i''  (Pig.  854b).  Prom  the  pian  and  er- 
ecting  a  Tertioal  at  a',  whioh  cuts  the  back  of  the  rib  at  i«  ^;, 
then  a'i^  is  the  height  to  which  tbe  springing  of  the  vault  is 
joined  to  the  wall,  therefore  the  corresponding  part  of  the  c 
oentering  must  be  set  at  the  required  height  in  construeting 
the  wall,  and  on  it  will  be  built  the  lower  spandrel  of  the  t 
▼ault.  In  praotice  in  brick  vaults,  especially  if  segmentai, 
the  springing  is  often  not  carried  up  at  the  same  time,  so 
that  it  must  be  the  more  oarefully  inserted  later. 

If  several  bays  adjoin  each  other  and  are  separated  by  cross 
mtfefces,  in  case  they  bear  an  upper  nall,  thèse  must  be  vanlted 
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at  the  sane  time  witb  the  rising  masonry.  ïfben  tfaey  serve  only 
to  strengtbeD  tbe  vault,  it  soffices  to  carry  thei  to  the  hei- 
ght  of  the  coupa rtment  spandrél  adjoining  theni,  80  that  the  F 
Pig.  â55   gives  a  perspective  vien  of  sncb  a  spandrél. 

Speinging  of  ribbed  vault. 

I^ore  complicated  and  differeotly  formed  are  tbe  rpringings 
of  rîlîbed  vaolts.  Already  for  ordinary  cposs  vaolts  witb  proj- 
ecting  side  arcbes,  occor  at  a  vault  spandrél  tbree  arches  at 
the  corner  of  a  room,  five  on  tbe  flat  tiall,  and  seten  for  a 
projecting  angle.  îhese  arches  may  be  turned  free  beside  each 
other  on  an  abaçus  slab  of  the  capital  or  corbel  as  in  the  Ro- 
icanesone  period,  or  their  plan  may  be  carried  sp  together  Œore 
or  less  (Fig.  257). 

In  the  first  case  there  is  no  mention  of  exectiting  the  spring* 
ing  of  the  ribs  at  the  same  time  witb  tbe  wall,  It  is  only  nec- 
essary  to  set  the  capital  or  corbel  in  erecting  the  wall  and 
constructing  the  wall  ribs  togetber  witb  it,  while  the  other 
ribs,  for  wbose  bearing  most  exist  tbe  necessary  space  on  tbe 
corbel,  are  then  placed  when  the  vault  is  to  be  completed.  Ail 
bftnding  witb  the  wall  is  omitted.  Eut  on  the  one  hand  this  con- 
nection is  essentiel  to  tbe  safe  transfer  of  the  thrust  of  the 
vault,  especially  for  a  lonsiderable  stress,  and  on  tbe  other 
tbe  large  surface  occupied  by  the  separate  ribs  demands  a  gré- 
ât projection  f rom  tbe  face  of  the  wall,  which  reqnires  either 
the  arrangement  of  wall  piers  ending  beneath  it  èr  a  massive 
and  higb  corbelling,  by  wbich  moderate  or  limited  dimensions 
are  obstructive.  For  botb  reasons  in  contrast  to  the  Romanesque, 
in  tbe  spandrels  of  vaalts  in  Gotbic  art,  as  a  rule  the  plan 
of  the  ribs  compines  together  and  witb  tbe  wall,  first  separa- 
ting  at  tbe  beigbt  where  the  ribs  bave  allowed  the  space  neces- 
sary  hori2;ontally. 

There  are  chiefly  twx3  points  to  consider.  First  must  tbe  spr- 
ingings  of  the  ribs  be  easily  and  properly  inscribed  on  the  s 
surface  on  whicb  they  rest.  Hence  their  plan  at  bottom  is  first 
arranged  according  to  wbether  a  separate  shaft  is  to  be  placed 
for  each  rit  or  a  common  roond  or  corbel  is  set  for  ail.  In  t 
tbe  first  case  the  polygonal  sbape  of  the  abacus  follows  tbe 
plan  of  each  separate  rib,  while  in  the  other  the  gênerai  flan 
of  the  ribs  mast  correspond  to  the  form  of  tbe  abacus  of  the 
capital.  Tbe  second  point  to  be  considered  concerns  tbe  npper 
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surface  op  the  springlng  of  the  ribs  and  coDSists  in  tbia,  that 
it  is  advantageouB  for  tbe  exécution  of  tbe  compartiBents  if  the 
outside  points  of  the  différent  ribs  if  possible  are  freed  froi 
eacb  otber  at  the  saine  height,  Ite  fulfilnent  of  tbis  condition 
dépends  on  tbe  forio  of  the  bottom  pl«o.  îbe  possibility  of  it 
is  indeed  given  in  ail  cases;  but  irith  an  irregolar  plan  of  t 
tbe  bay  it  is  only  difficnlt  and  attained  by  continued  experi- 
iiienta,  and  tbe  bottom  plan  may  compel  sucb  an  ansuitable  sbape, 
that  it  is  often  better  to  deviate  from  it. 

The  more  regular  is  tbe  sparation  of  tbe  ttembers  and  tbe  fre- 
eing  of  the  mouldings  from  eacb  othec,  tbe  more  beautiful  »ill 
be  tbe  appearance  and  the  easier  is  tbe  préparation  of  tbe  stone< 

Bequirements  for  tbe  regular  séparation. 

An  entirely  regular  séparation  of  tbe  arches  then  occurs  when 
tbe  folloffing  conditions  are  indeed  satisfied. 

1.  Ail  middle  lines  of  ail  arches  intersect  in  one  point  in 
tbe  plan* 

2*  Ail  angles  between  tbe  directions  of  tbe  arches  are  equal 
to  eacb  other. 

3.  Ail  arches  hâve  the  same  cross  sections. 

4,  àll  arches  are  strccb  with  the  saoe  radius,  at  least  in 
tbeir  louer  parts,  wben  ail  arches  are  not  stilted  at  ail, 
or  are  so  to  equal  heights. 

The  endeavor  to  take  thèse  requireients  xnto  account  as  nocb 
as  possible,  bas  sensibly  influenced  the  fnrther  development 
of  the  Gothic  vanlt,  and  it  is  coupletely  fnlfilled  in  the  fan 
vault.  The  ordinary  cross  vanlt  can  only  unité  ail  the  points 
wben  it  is  exécutée  over  square  bays.  Fig.  25?  shows  the  sprin- 
ging  of  the  vaults  at  tbe  junction  of  three  square  baya,  wbere 
ail  the  preceding  conditions  are  satisfied. 

y.ost  vaults  and  especially  early  Gothic  do  not  combine  the 
above  requirements  in  a  regular  treatirent  of  the  springing,  in- 
deed often  having  not  a  single  one  of  theic.  Yet  by  skilful  so- 
lutions the  existing  irregularities  are  so  far  rednced,  that 
they  are  not  geeatly  distorbing.  To  afford  the  beginning  for 
overcoming  tbe  irregularities  in  designing,  a  brief  explanati- 
on  of  the  four  points  irentioned  œay  pind  place  hère. 

Intersection  of  the  middle  lises  in  plan.  The  intersection 
beat  lies  in  the  face  of  the  wall  or  its  angle  (Pigs.  257,360), 
yet  frequently  reasons  ( to  be  explainod  below)  lead  to  placing 
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it  farther  baok  (Pigs,  261,  2Ç5). 

If  tbe  union  of  ail  directions  of  tbo  arches  at  one  point  is 
not  attained,  bat  tvo  or  more  points  of  intersection  ooour,  t 
then  tbe  tbrusts  of  tbe  arches  may  cause  an  effeot  of  irotation 
as  shovn  in  the  plan  of  Fig.  |58.  The  thrust  I  turns  the  point 
A   in  one  direction  and  the  thrust  III  turns  the  point  B  in  the 
other.  But  unless  the  différence  of  the  points  A  and  JB  is  net 
too  great,  this  effeot  is  not  dangerous.  A  slight  eccentrioity 
is  alao  not  very  notable  in  the  appearanoe.  Therefore  a  trans- 
fer  of  the  point  of  intersection  is  often  nade  inten tionally 
to  relieve  other  g^^ater  irregulari ties,  as  will  soon  be  sbown 
in  Fig.  264. 

2.  Equal  angles  in  plan  betveen  directions  of  the  arches.  In 
spite  of  the  great  advantages  of  equal  angles  in  plan,  they  a 
are  mostly  différent.  This  case  already  ocours  la  cross  Taults 
over  rectangular  bays,  as  in  Fig.  259  the  angles  a  are  notably 
larger  than  6.  Fig.  260  shows  that  the  upper  surface  of  Fig. 
260a  is  the  prespectiTe  yiew  of  the  oorresponding  springing 
of  the  vault.  Ribs  and  cross  arch  separate  at  the  same  height 
at  the  points  c  and  d,  and  the  ribs  and  side  arch  haye  already 
separated  at  the  nuch  loirer  points  m   and  n.  ^oasequently  the 
spandrels  of  the  conpartments  start  at  différent  heights  at  t 
the  places  wbere  the  two  front  span(|rels  begin  at  c  and  d,  the 
side  ones  already  bave  the  width  a  b  or  e  f.  Thèse  side  spring- 
ings  of  the  compar tmants  œust  be  out  in  the  stone,  as  first  be- 
gins  the  coœpartœent  masonry  above  the  line  a  b.  Structurally 
the  beginning  of  the  compartmen ts  at  différent  heights  présents 
no  disadTantage,  and  when  for  sake  of  a  good  appearance  a  sép- 
aration at  the  same  height  sbould  be  attained,  relief  can  be 
obtained  by  setting  back  the  intersection  0  to  0  in  Fig.  261. 
The  oompartments  begin  at  the  same  height  at  the  points  b  c  d 
e.  On  the  other  band  there  resuit  slight  irregularities  in  the 
lower  connection  of  the  side  arch  with  the  rib  in  oase  the  for- 
mer does  not  bave  a  suitable  radius  or  is  stilted.  I^ikewise  p 
pacing  the  point  0'  baok  too  far  easily  bas  the  disadvan tage, 
that  below  the  arches  very  quickly  pass  into  the  surface  of  the 
wall.  For  this  reason  it  is  often  best  to  allow  the  start  of 
oompartments  at  différent  heights,  and  the  perspective  in  Fig. 
260a  shovs  that  the  effeot  is  really  not  so  very  disturbing. 

Hot  to  be  avoided  is  the  placing  of  the  spandrels  of  tbe 
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oompartmants  at  diff«rent  heigbts*  wbere  Join  two  bays  of  un«- 
qaal  widtbs.  ?ig.    26E  shoms  suoh  a  plan  where  ail  tour    angles 
are  différent.  The  be^innlB^s  of  the  spandrels  of  tbe  conpart- 
nents  separate  at  différent  hee^hta  (Pig.  263),  even  if  the 
middle  lines  of  the  arohes  ail  run  to  the  point  of  interseoti- 
on  0.  B;  a  transfer  of  the  niddle  lines  of  the  arches  so  that 
they  interseot  in  two  différent  points  0'    and  0**  behind  the 
face  of  the  «ail  (Pig.  264),  the  three  points  of  séparation  o 
d  e    are  brought  to  the  same  height,  bat  a  lover  begianing  of 
a  spandrel  at  a  b  is  not  to  ba  avoided. 

2.  Siailarity  of  the  cross  seotions  of  the  ribs.  As  mention- 
ed  in  other  places,  like  cross  seotions  are  used  for  sone  of 
the  earliest  «orks,  but  they  agaia  coae  into  use  chiefly  in 
the  later  Gothic.  Otherwise  a  différence  between  cross  arches 
and  ribs  foros  the  rule. 

iiost  regularly  developed  is  the  spriaging  «hen  ail  arches  are 
alike  (Pig.  257).  7et  the  influence  of  wider  cross  arches  if 
no  other  diffioulties  coeur,  is  very  easily  equaliied  by  plac- 
ing  the  intersection  of  the  oiiâdle  line  of  the  aroh  back  of  o" . 
(Pig.  265).  If  the  side  arch  is  balf  the  «idth  of  tbe  eross 
arcb,  then  tbe  intersection  o'  regularly  falls  in  tbe  plane  of 
the  wall. 

More  diffioulties  are  produoed  by  tbe  compression  of  tbe  cr- 
oss arcb  and  rib  meœbers  on  tbe  abacus.  A    broader  cross  arcb 
differing  little  from  tbe  rectangle  cannot  usually  be  contraot- 
ed  fflucb  below,  at  least  the  underside  a  b  oust  remain  the  same. 
Tbia  fact  explains  why  also  for  the  cross  arches,  especially 
in  the  late  time,  a  form  of  oross  section  reduced  on  tbe  under- 
side  was  favored,  that  is  oftea  sbaped  to  entirely  correspond 
with  tbe  arches.  Wben  tbe  cross  arcb  according  to  its  internai 
nature  is  œoulded  differently  froœ  tbe  rib,  then  care  soust  be 
taken  that  in  tbe  combination  of  tbe  members  arises  a  beautiful 
intersection,  of  which  one  can  judge  by  drawing  horizontal  oross 
sections  at  différent  beights  of  tbe  springing. 

4.  Agreement  of  tbe  radius  of  tbe  arch  and  the  stilting*  A 
beautiful  combination  is  easily  obtained  if  ail  arches  are  st- 
ruck  with  the  same  radius,  tbeir  centres  lyong  in  the  same  hor- 
isontal  plane.  But  siace  requirements  in  the  beights  ef.the  ar- 
ches frequently  oppose  fulfolment  of  this  law,  then  io  oany  c 
cases  it  cannot  be  carried  eut,  partici>l?rly  for  elongated  bays, 
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ud1«s8  the  expadieot  iotriduoed  hy   Englisb  Ootbio  of  arob  lineg 
strook  with  several  radii  is  adopted.  (Seo  the  prsoodinf  elev- 
atioB  of  th«  aroh  (Plg.  487):. 

Whera  différent  radii  ooour,  usaall;  the  irrej^ularl ty  shown 
in  ?ig*    866  giannot  be  avoided.  If  the  aroh  I  is  struok  with  a 
greater  and  the  aroh  II  with  a  s^aller  radius»  then  will  II  at 
a  certain  height  baye  reoeded  horizontally  already  farther  than 
2»  i.e.,  the  baok  of  II  bas  already  reoeded  to  the  point  b  wb- 
lie  the  haok  of  I  is  osly  found  at  a.  ^onsequently  there  is 
foroaed  beneatb  the  Une  a  b  a  ?ertioal  surfaoe  of  the  spandrel, 
that  aboTe  a  b  passes  into  the  warped  surfaoe  of  the  oomparto- 
ent,  whose  shape  is  shown  by  the  drawn  joint. 

7requently  a  stilting  of  oertain  arohes  cannot  be  avoided, 
and  this  usually  also  leads  to  the  warped  form  of  the  spandrel 
of  the  compartment  represented  in  pig.  366,  but  in  a  still  higb- 
er  degree.  ^artieularly  oomfflonl^  occurs  the  stilting  of  the  s 
Bide  arohes  on  elongated  bays.  This  stilting  extends  to  a  hei> 
ght  where  the  other  ribs  bave  already  separated  far  apart,  se 
that  there  results  the  plans  in  Fig.  367a  to  d).  Characteristic 
of  this  dewelopment  of  the  vault  is  the  weak  connection  between 
the  springing  and  the  wall,  that  is  liœited  to  the  same  measure 
m  n  in  the  entire  height  of  the  stilting.  Sinoe  Just  at  this 
point  is  to  be  rtraisferred  the  thrust  of  the  vault  to  the  wall» 
care  must  be  taken  for  a  very  strong  construction  with  large 
bonding  eut  stones  or  hard  bricks  in  excellent  mortar.  Further 
at  thèse  points  the  compression  of  the  œembers  should  net  be 
carried  too  far,  espeoially  where  two  bays  of  uneqaal  «idtlh 
ezert  différent  thrusts  from  both  sides.  An  exaœple  of  a  part» 
ioularly  great  stilting  of  the  side  aroh  is  afforded  by  the 
niiddle  aisle  of  S.  Paul  of  Liège. 

For  narrow  aide  aisles  frequently  occur  the  converse  case, 
and  elongated  bays  are  formed  with  side  arohes  on  the  longer 
sides  with  a  cross  arob  at  the  end.  The  cross  aroh  inust  then 
be  stilted,  which  produces  a  wide  form  of  springing»  like  that 
drawn  in  Fig.  268  frotn  the  early  Gothio  coIle£iat9  churoh  of 
1; .  Maria  at  Lippstadt,  and  shown  in  an  expressive  way.  Fig. 
268a  is  the  plan  above  the  capital,  Fig.  268b  is  that  above 
the  stilting,  and  Fig.  2681  is  above  the  séparation  of  the 
oross  aroh. 

Particularly  striking  is  the  appearance  in  polygonal  chapels 
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or  cboir  aadiags.  Tha  diffarenoe  in  length  batveen  the  sidas 
of  %he   poly^on  and  tba  ribs  is  so  ^reat  in  the   plan,  tbat  tbe 
former  ara  aostly  spanned  by  vary  bigbly  stilted  aida  arobas. 
Wbare  tba  stiltad  alwaye  risa  straigbt,  tbe  rims  ara  alraady 
vary  far  raœorad  from  tha  wall  (Pig.  266a).  A   partioularly  higb 
stilting  is  sbown  by  tha  aide  arcbas  ia  tbe  tfotbio  cboir  of  tho 
catbadral  at  Ai3c->la-cbapella  (about  1400). 
Laying  ont  the  eut  stone. 

As  for  wbat  now  coDcerns  the  practical  execation  of  tbis  sp- 
ringing  of  the  ribs,  tbis  is  done  in  stone,  so  tbat  it  consists 
of  one  or  more  courses  of  ont  stones  laid  ofi  eacb  otber  with 
borizontal  beds.  On  tbe  upper  surface  of  tbe  sp^lnging  tbe  sa- 
parate  arcbes  may  eitber  be  eut  witb  eitber  horizontal  or  rad- 
ial beds.  Tbe  radial  position  is  tben  to  be  preferred  for  otb- 
er reasons,  if  tbe  horizontal  beds  would  intersect  tbe  différ- 
ent arches  at  acute  angles,  as  allowed  by  the  nature  of  the 
stone.  It  is  of  tbe  greatest  importance,  tbat  tbe  laying  ont 
of  tbis  springing  is  done  îfitb  tbe  greatest  accoracy.  so  tbat 
tbe  pièces  of  stone  to  be  set  tbereon  later  shall  rnake  no  bend 
borizontally  or  vertically  witb  tbe  members  wrcngbt  on  tbe  spr- 
inging. jNote).  fience  tbe  construction  of  tbese  cnt  blocks  is 
illustrated  for  tbe  différent  courses  in  tbe  following. 

XoA;.e«  In  \\ve  numaToua  o\à.   \a0rV9  a  care^uX  e^^c  caxv  see  a  XiCT^à 

Laying  ont  the  out  stonas.  Example  1. 

îbe  springing  of  tbe  vanlt  consists  of  a  cross  and  tue  diag- 
onal arcbes,  tbe  widths  of  the  baye  and  the  radii  of  tbe  diff- 
érent arcbes  are  eçual,  tbeir  centres  lying  in  tbe  same  horiz- 
ontal plane.  Figs.  269,  269a. 

Tbe  ffiiddle  lines  of  the  three  rib^  intersect  at  t^be  point  fc, 
tbe  underside  of  tbe  strongly  projecting  members  resting  on  t 
tbe  capital  or  corbel  as  drawn.  Tbe  springing  must  consist  of 
one  block  tbat  ektends  up  to  tbe  séparation  of  tbe  ribs.  It  is 
tben  to  lay  off  tbe  beigbt  and  tbe  upper  surface  of  tbe  stone. 

On  tha  middle  Une  A  B  as  base  is  revolyed  into  the  plan  the 
aide  élévation  of  the  cross  rib,  whose  inner  arch  a  x  and  baek 
is  b  y.  The  point  vhare  the  ribs  saparate  is  d  in  the  plan^  and 
at  it  is  ereoted  a  vertical  to  out  the  back  of  the  aroh  in  e. 
Tbis  point  e  is  the  point  of  séparation  of  the  ribs  in  élévation. 1 
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a  horizontal  through  e  gif  s    th»  beight  of  tfae  ^look,  whiott  is 
tbus  alreadir  fonnd. 

Tbd  apper  bad  may  be  entirely  a  borisontal  surfaed  g  e  b  or 
it  nay  be  radial  for  tbe  daptb  of  tbe  »ibs  e  f.  Tbe  beds  are 
bere  assttaad  to  be  pertnisBible  as  borizontal.  Tbere  ia  no*  to 
be  projected  on  tbe  plan  tbe  outline  of  tbe  u^por  bed.  Tbis  is 
simpljr  done  by  dropping  yertioals  froœ  tbe  profile  and  determ* 
iaing  tbe  points  m^n^  etc.  on  tbe  plan,  «bere  by  draving  borjizo 
OBtal  lines  tbroagb  tbe  points  n  n  tbe  desired  points  n^'n^b' 
are  obtainad.  for  more  aecurate  drawing  of  tbe  profile,  otber 
points  may  be  found  in  tbe  same  way, 

Tbe  top  bed  of  tbe  rib  tbus  appears  as  tbe  elongated  profile 
d  b'^n'm'.  For  tbe  diagènal  ribs  is  eaployed  tbe  same  procédure, 
and  for  exaœple  tbe  élévation  of  tbe  lower  diagonal  rib  is  re- 
volved  likewise  about  tbe  Une  b  r»  etc.  But  it  is  not  necessa- 
ry  in  tlis  case,  since  vrith  tbe  présent  assuœption  of  borizon- 
tal beds  of  botb  ribs  àbey  are  exaotly  tbe  same  as  tbat  of  tbe 
cross  arob,  tbus  they  are  found  by  simply  transf erring. 

Tbus  tbe  top  surface  is  thereby  found  for  tbe  tbree  arcbes. 
Yet  it  appears  tbat  at  tbis  beigbt  the  arcbes  are  already  far 
removed  from  tbe  wall,  and  tberefore  it  is  now  to  fill  tbe  spa- 
ces  between  tbe  points  s  or  t  of  tbe  wall.  Tbat  dépends  in  tbe 
form  of  tbe  sida  arcb.  In  tbis  example  is  no  projectiog  section 
of  tbe  side  arcb,  but  only  one  line  of  tbe  side  arob  is  struck 
with  tbe  same  radius  as  tbe  tbree  ribs,  tban  wbile  tbe  angles 
of  tbe  ribs  are  moved  baek  from  p  to  s,  and  tbe  side  arcb  would 
be  mored  back  from  p  to  w.  Consequently  tbe  line  s  w  is  to  be 
drawn,  wbich  lies  in  the  surface  of  the  oompar traen t .  The  magon- 
py  of  the  compartment  will  later  be  set  on  tbis  line.  Tbe  span- 
drcl  of  tbe  compartment  below  s  «  will  also  be  wrougbt  in  tbe 
stone  block,  and  is  drawn  down  to  the  point  p. 

If  tbe  side  arcb  is  struck  witb  a  greater  radius,  or  is  some- 
wbat  stilted,  then  it  is  not  set  forward  so  far  at  the  top  of 
the  block,  at  perbaps  first  passes  from  w  to  t  (lowar  balf  of 
tbe  Fig.  In  tbis  case  tbe  line  t  u  limits  the  eut  |>lock.  But 
tbe  side  arob  may  also  be  stilted  for  tbe  entire  beigbt  of  tbe 
springing.  Tbe  side  arcb  then  rises  at  tbe  point  u^  so  tbat  t  u 
is  the  outline  of  tbe  eut  block.  Tbe  springing  is  then  made  v 
vertical  below  u  t,  baing  warped  above  u  t  as  sbown  in  Fig. 
267.  A  more  aecurate  conclusion  concerning  tbe  relation  of  tbe 
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side  apoh  Is  theroby  obtained,  as  It  is  laid  down  on  the  Une 
a  p  in  the  plan. 

On  the  eut  blook  i»  wrought  a  projection  anehored  in  the  wall 
and  as  wide  as  the  stone  eaployed  permits. 
taying  out  eut  stones.  E;(ample  2. 

2,   The  spriDgiug  of  tbe  vadlt  cooeists  of  a  cross  rib,  two 

diagonal  ribs  and  two  sîde  arcb  ribs,  tbe  wldth  of  tbe  adjacent 

bays  being  se  différent  that  the  points  of  séparation  of  tbe 

ribs  lie  at  différent  heights.  Slnce  further  both  tbe  crowns 

of  the  vacilts  lie  at  tbe  saine  heigbt,  tben  icost  tbe  radins  of 

the  narrow  bay  be  greater.  On  the  contrary  the  crown  of  the  s 

side  arcb  irust  lie  somenbat  lower  tban  that  of  the  diagonal 

arches,  so  that  those  of  the  wider  bay  can  be  straci  with  the 

iroŒ 
radios  of  the  latter  throngh  a  point  in  the  coimion  base  line. 

Tbe  side  arches  of  the  siraller  bay  reouired  tbe  same  beight, 
struc]-:  ïitb  their  span  as  radius,  and  are  stilted  by  the  diff- 
érence of  tbe  resulting  rise  and  that  of  the  greater  side  arch. 
Fig,  270  sows  in  tbe  batched  portion  of  tbe  plan  tbe  springing 
of  the  rib  resting  on  a  hexagonal  capital, 

There  is  drairn  abo?«  the  middle  line  of  tbe  little  cross  rib 
ita  side  élévation  and  revolved  about  a  b  as  base  and  struck 
with  the  rib  a  c  etc..  In  plan  the  back  of  the  rib  séparâtes 
at  the  point  e  from  the  adjacent  rib,  therefore  at  e  is  drawn 
a  perpendioular  to  a  b  that  la  élévation  cuts  the  baok  of  the 
arch  at  f.  Hence  g  f  indicates  tbe  greatest  height  of  the  spr- 
ing  af  the  rib.  Aocording  as  the  upper  Joint  is  horizontal  or 
radial,  it  will  be  indicated  by  the  Une  fi  h  or  f  h' ,  By  proj- 
ection downwadr  there  results  for  the  horizontal  joint  the  pro- 
file e  k  i,  or  for  the  radial  joint  e  k  w  as  tbe  projection  on 
the  plan. 

The  side  élévation  of  the  cross  arch  is  likewise  revolved  a 
about  the  line  1  m  as  a  base.  On  the  baok  is  assumed  a  point 
that  bas  the  same  height  above  the  base  as  the  point  f  front 
the  base  a  b.  The  radial  joint  at  this  height  would  as  before 
be  projected  on  the  planf  sho«ing  the  profile  p  r  x,  and  a  hor- 
izontal upper  joint  as  in  the  former  case  would  give  the  longer 
profile  p  r  g.  Sinoe  in  this  oase  the  oross  arch  is  strnok  with 
a  saaller  radias  than  the  arch,  its  profile  at  this  height  is 
projected  by  r  e  farther  tban  the  arch,  and  it  results  hère 
that  the  frequently  oocurring  spandrel  explained  in  Pig.  266 


133 
has  a  warped  oomp«rtmeDt  spandrel  abovo. 

In  thtt  saae^aaDBsr  will  aiso  be  found  tbe  plan  profile  for 
tbe  otber  oross  rib  s  t  at  tbe  same  beigbt  f  g,    «bose  bacl(  is 
at  tbe  point  u,  so  tbat  tbe  line  p  u  bere  forns  tbe  back  side. 

Wben  as  bere  tbe  Doint  is  œade  radial  to  afoid  toc  aouto  an 
angle,  tben  tbe  stoneoutter  do  «itbout  tbe  aoourate  oonstruot- 
ion  of  tbe  plan  projection  e  k  w  or  r  p  x.  He  needs  only  to 
Project  tbe  baok  edges  e  k  and  p  r  and  to  transfer  tbes  to  bis 
out  block;  be  vorks  froB  tbis  edge  a  radial  bed  and  draws  on 
tbis  tbe  actual  cross  section  of  tbe  rig. 

Sinoe  at  tbe  beginning  tbe  beigbt  if  tbe  springing  is  fixed 
hy    tbé  lengtb  f  g,  now  its  lengtb  and  beigbt  are  determined  bj 
a  rectangle  j    z   a^'b'  circumscribed  about  tbe  upper  surface. 
Tbe  projection  of  tbe  eut  block  into  tbe  wall  is  naturally  made 
by  a  projection  of  tbe  line  y  b'  as  large  as  tbe  stone  peraits. 

If  it  be  desired  tlso  to  eut  tbe  quiokly  separating  side  rib 
in  tbe  same  bloek  for  its  entire  beigbt,  tbe  widtb  of  tbe  stona 
would  be  increased  unneoessarily •  Tberefore  it  is  out  as  sbown 
in  Fig.  270  by  tbe  profile  being  radial  at  tbe  edge  of  tbe  st- 
one, on  it  being  œade  a  out  in  whicb  is  placed  tbe  back  of  tbe 
first  stone  of  tbe  side  arcb.  Laying  out  is  also  similar  bere. 
Tbe  élévation  of  the  side  arch  is  revolved  about  d'e'  as  base, 
and  according  to  tbe  widtb  of  the  stone  is  erected  a  vertical 
to  eut  tbe  inner  side  of  tbe  side  arcb  at  g.  Prom  tbis  is  dratin 
the  radial  Joint  g'b'  and  the  out  for  the  back  runs  in  the  arcb 
line  h'i'  to  tbe  top  of  the  bloek. 

Tbe  side  arcb  of  the  little  bay  is  stilted  by  tbe  height  of 
the  springing,  and  tberefore  shows  the  same  plan  in  tbe  upper 
bed  of  .the  springing  of  the  rib  as  in  tbe  lower  one,  so  that 
also  the  face  of  the  compartment  is  bere  foriped  by  the  contin» 
uation  of  the  radial  side  surface  of  the  profile  of  tbe  diag- 
onal  arch  a  b.  Pig.  270a  exhibits  a  view  of  the  springing  of 
tbe  rib  of  the  saaller  bay.  In  both  views  (Figs.  2707,  b)  the 
points  eorr esponding  to  the  plan  are  indicated  by  tbe  same  let« 
ters.  The  side  arch  ôf  the  smaller  bay  remains,  as  sbown  by  F 
the  Figs.,  entirely  Joined  to  the  springing  of  the  rib  and 
first  séparâtes  above  its  upper  arcb^  so  tbat  on  the  surface 
C  in  Pig.  270a  is  set  the  out  stone  represented  in  Pig.  270c, 
and  on  tbe  radial  surface  D  of  tbe  latter  are  placed  the  succ- 
eeding  pièces  of  the  side  arch,  Just  as  tbose  of  the  upper  ribs 
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are  set  on  tbe  radial  surfaces  p  x  r  .od  e  w  k  in  Fig.  270a. 

Tbe  oonstruotioD  of  tbe  out  stone  drawn  in  Pig.  270c  is  tbe 
following.  One  dravs  above  the  Une  o'd'  aa  base  tbe  élévation 
of  tbe  side  arob  beginning  abvoe  tbe  stilting.  At  tbe  point  r, 
wbere  tbe  aide  arcb  projects  froin  tbe  surface  of  tbe  oompartcoo 
ent  is  erected  a  vertical  to  eut  tbe  back  at  s^ ,    and  tben  o's'o 
is  tbe  beigbt  of  tbe  blook  and  s't'  is  tbe  radial  joint.  In  the 
perspective  of  Pig«  270c  tbis  joint  is  sbovn  as  tbe  surface 
u'^ll  ir^.  Tbe  eut  stone  œust  bond  at  botb  sides  and  tberefore  n 
needs  corresponding  projections,  as  a  pièce  u^v^  at  least  equal 
to  tbe  tbickness  of  tbe  coœpartnent,  by  whicb  tbe  eut  stone  is 
held  in  tbe  nucleus,  and  tben  tbe  pièce  w^x   by  vbich  it  extesds 
into  tbe  wall,  and  tbat  naturally  bas  tbe  lengtb  by  whicb  tbe 
side  arcb  bonds  in  tbe  «ail. 

Tbis  little  eut  stone  is  set  on  tbe  springing  of  tbe  vault, 
wbile  at  tbe  otber  places  tbe  ribs  are  directly  earried  up. 
The  interval  betveen  tbe  rib  afid:'thât  block  is  filled  by  tbe 
masonry  of  tbe  oompartœent  «itb  its  backing  extending  to  1/3 
or  1/2  tbe  beigbt  of  tbe  vault.  Wbere  greater  oost  is  not  fea- 
redy  it  is  partioularly  préférable  for  vaults  et    wido  span  to 
place  tbe  lower  pièce  of  tbe  compartment  as  a  eut  stone  in 
Pig.  270c  into  a  great  stone  represented  in  Pig.  270d.  Tbe  th- 
ree  arcb  surfaces  E  P  C  are  set  bebind  the  backs  of  the  ribs, 
while  the  surfaces  H  I  K  L  are  pièces  of  the  compartment,  The 
surface  H  shows  by  the  hatehing  the  warped  form  of  the  spring- 
ing of  the  compartment. 

If  the  height  of  the  springing  of  the  vault  is  very  great, 
tben  it  will  be  divided  in  courses,  in  tbis  example  into  two, 
as  illustrated  in  Pig.  270a  and  b.  Tbe  form  of  the  joint  surf- 
ace is  easily  laid  off  as  before,  it  is  sketched  on  th©  corres- 
ponding bed  surfaces  of  the  eut  stone,  that  are  tben  out  accor- 
ding  to  the  requirements  of  the  curvature  of  the  arches,  Thus 
is  eompleted  the  construction  of  the  springing  of  the  ribs. 
Bestriction  of  tbe  basai  ares, 

B-ig,  270  bas  sbowD  tbat  tbe  construction  of  tbe  side  arcb  w 
5ïith  tbe  body  of  tbe  springing  of  the  ribs  in  a  single  eut  bl- 
ock in  soœe  cases  brings  with  $t  certain  difficnlties,  tbat  c 
can  be  avoided  in  différent  ways*  First  tben  by  a  séparation 
of  tbe  side  arcb  froni  tbe  otber  ribs* 

Separate  springing  for  the  side  arob. 
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Tbis  séparation  résulta  of  itself  wben  for  each  rib  is  arran- 
gea a  separate  sbaft.  Fig,  271  Bboï?s  the  plan  oî   socb  an  arran- 
gement  froni  tbe  cboir  of  tbe  cborch  at  Wetter*  The  sbafts  hère 
stand  so  far  apart,  that  the  cross  rib  and  tte  diagonal  rib  s 
spring  only  in  the  straight  sides  of  their  profile,  bat  the  s 
side  arch  lies  entirely  free.  But  aside  froŒ  the  easier  exécu- 
tion also  the  nature  of  tbe  thing  is  thereby  more,  perf ectly  i 

indiceted:  for  tbe  |imction  of  tbe  springings  of  tbe  arches 
only  contists  in  Connecting  the  separating  arches  at  their 

beginning  together  and  iritb  tbe  nall.  But  tbe  side  arch  isoves 
in  toward  the  wall,  is  directly  goined  to  it,  and  tberefore  re- 
Quires  no  further  connection  with  it.  Thus  in  ail  cases  a  cor- 
rect conception  and  easier  exécution  occur  together,  and  there 
exists  a  reason  against  every  conception  and  every  suspicioi 
arrangeiEent,  wbose  exécution  lould  be  excessively  difficolt, 
and  only  possible  by  concealed  means.  In  tbe  présent  case  the 
sbafts  are  connected  irith  bollons  and  bear  capitals  of  hexago- 
nal plan  according  to  the  direction  of  tbe  ribs.  Thèse  capitals 
Project  strongly  the  shaft  of  the  side  arch  a  in  Fig,  271.  up 
to  the  higher  base  of  the  side  arch,  ending  there  with  a  round 
capital,  Thereby  is  also  avoided  tbe  stilting  of  the  arch.  On 
the  hexagonal  capitals  b  and  c  of  the  sbafts  in  Pig,  271  then 
rest  the  cross  and  diagonal  ribs,  wbose  hollows  ^djoin,  and 
thus  the  regularity  of  the  entire  design  appears  more  clearly. 
But  on  tbe  shaft  caliptâl  d  stands  tbe  side  arch,  whose  prof- 
ile corresponds  to  the  plan  of  the-shaft;  hence  tbe  capital  d 
is  also  round  and  merely  serves  to  indicate  tbe  springing  oi 
the  arch. 

In  irore  siirply  executed  works  and  in  sualler  dimensions  is 
soiretimes  fonnd  the  séparation  of  the  side  arch  from  the  other 
ribs  placed  on  only  one  shaft  and  effected  by  very  tboughtful 
arrangements.  Such  is  sbown  by  the  springing  of  the  ribs  of  t 
tbe  choir  of  tbe  church  at  Inirenbausan  dating  froiE  tbe  beginn- 
ing of  the  15  tb  century,  Figs.  272,  272a,  where  tbe  stllted 
side  arch  rib  is  set  bacli  below,  thus  leavinic  free  the  spring- 
ing consisting  of  a  cross  rib  and  two  diagonal  ribs.  After  the 
side  arch  bas  been  thus  stopped,  there  yet  reicains  the  rectan- 
gular  body  f  g  b  before  which  tbe  springings  of  the  other  ribs 
are  placed,  and  that  wltb  the  saroe  rest  on  tbe  octagonal  capi- 
tal. In  like  manner  tbe  side  arcbes  in  tbe  church  of  S.  Lîaria 
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at  Beiligenstadt  terminate  below  like  corbels.  Soch  simple  ae. 
ans  contribute  macb  to  the  high  cbariE  of  the  simplest  old  worisJ 
even  of  the  later  tiiEe,  and  distingoish  theiD  by  their  fresbness 
âDd  tboagbtfol  invention  from  most  modem  ones* 
Sbortened  sprinsings.  Corbellings. 

Strictly  taken  ail  soch  sbortened  springings,  so  far  as  tbey 
are  cnt  by  horizontal  joints,  ohly  foriE  corbellings  from  the 
surface  on  whicb  rest  tbe  ribs,  and  therefore  may  be  replaced 
by  corbels  or  even  their  work  can  be  transferred.  For  static 
reasons  strongly  sbortened  springings  regoire  no  support,  |iQce 
the  thrust  6f  the  vault  is  transferred  to  the  wall  far  above. 

fîig.  273  shows  the  plan  and  Fig.  273-  is  the  élévation  of  tbe 
springing  of  a  rib  consisting  of  two  eut  stones  in  heigbt,  and 
the  hatched  part  of  the  plan  give^  the  horizontal  profile  at 
the  beigbt  of  the  joint  a  b,  Hence  the  corbel  indicated  in  tbe 
figure  could  support  the  upper  stone,  thereby  raising  tbe  base 
of  the  vault  tbe  distance  a  c,  whicb  will  be  a  real  advantage 
in  low  rooïïis. 

But  by  the  arrangement  the  original  line  of  the  pure  semicir- 
cle  or  polnted  arcb  is  changea  into  a  segment  of  this  form  of 
arch,  and  thus  tbe  esthetic  effect  of  it,  tbe  change  from  the 
vertical  to  tbe  curve  is  destroyed»  On  the  other  àand  by  a  coœ- 
plete  development  of  tbe  arcb  lines  the  loss  of  beigbt  caused 
is  then  only  a  disadvantage  when  it  interfères  with  the  placing 
of  fnrniture  against  the  wall  surface  concerned,  Where  no  care 
is  to  be  taken  in  this  respect,  tbere  without  injuring  tbe  ef- 
fect of  the  whole  tbe  springing  of  the  arches  may  rest  on  the 
floor.  îhns  is  found  in  the  sacristy  of  the  chorcb  at  Wetter 

only  two  feet  above  the  floor.  Eut  the  wide  span  of  the  arches 

tne 
bas  tbe  effect  that  at  tlr«  heigbt  of  a  man  they  still  project 

too  little  froTT  the  face  of  the  wall  to  injure  tbe  convenience 
of  the  rooir.  Pigs.  274  and  275  show  the  contrast  of  the  two 
arrangements. 

For  smalles  t>ases  a  corbel  is  no  longer  necessary  for  struc- 
tural purposes.  Eut  a  simple  horizontal  ending  is  not  satisfac- 
tory,  since  it  does  not  show  tbe  transfer  of  the  force  to  the 
wall,  and  it  is  better  replaced  by  the  arrangement  shown  in  F 
Figs,  276  and  277^  îbis  form  is  recommended  by  its  simple  and 
cheap  exécution,  and  is  generally  found  in  old  works,- particu- 
larly  in  unimportant  rooms.  Eut  it  may  also  with  advantage  for 
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a  single  rib  be  substitated  for  tbe  sprlnglDg  of  the  rib,  espe- 
clally  if  the  liiritcd  plan  of  tbe  capital  offers  no  bearing  f 
for  the  rib  in  question,  so  that  âll  start  witb  the  otbers  and 
DQst  be  joined  to  then  for  a  considérable  height.  Tbis  height 
will  be  snbstantially  redaced  by  an  arrangement  shown  in  Fig. 
278.  On  soiue  piers  of  tbe  chopch  of  S.  Elisabeth  at  ttarborg 
is  foond  an  allied  arrangement,  so  far  as  tbe  extrene  meabers 
of  the  ribs  are  corbelled  instead  of  resting  on  tbe  capital. 

Jf   it  is  desired  to  avoid  by  soch  means  a  too  strong  projec- 
tion of  the  ffieiBbers,  then  men  bave  not  hesitated  to  compress 
together  the  monldings  at  the  height  of  tbe  support,  that  only 
the  bottoŒ  fillets  of  the  profile  reoain  free.  In  the  vaolts 
in  the  cloister  at  Aix-la-^bapelle  thèse  fillets  directly  fom 
the  wall  pillar  withoat  a  capital.  Fig.  279. 

Springing  at  a  point, 

At  the  springing  of  tbe  ribs  frcn;  tbe  face  of  the  wall  or  an 
angle,  tbe  plan  of  tbe  ribs  niay  be  conversely  so  far  oonspressec 
at  their  lower  bed,  that  their  iDiddle  line  springs  fron  a  point 
lying  in  tbe  surface  of  the  wall,  so  that  now  the  sibs  spring 
froîT  the  wall  surface  and  œay  now  expand  froŒ  their  ireeting  at 
a  point,  as  Fig.  280  shows  in  élévation  and  Fig.  280a  in  plan 
at  a  larger  scale.  In  the  last  Fig.  the  plans  of  the  separate 
ribs  are  given  in  the  position  behind  the  face  of  tbe  wall,  t 
that  they  would  bave  in  a  free  developicent  f rom  the  point  a. 
It  need  not  be  noted  that  this  plan  does  not  really  exist,  but 
is  first  developed  as  the  ribs  separate,  as  tbe  horizontal  sec- 
tion indicates  at  the  différent  beights  d  and  e  in  Fig.  280. 
The  construction  of  the  élévation  froïc  the  plan  is  the  same  as 
shown  by  Fig.  281.  îhe  entire  treatment  represents  in  a  certain 
sensé  in  exaggerated  resuit  of  the  principle  of  ail  cogpressed 
springings  of  ribs.  Eut  their  appearance  in  comparison  to  that 
of  one  resting  on  a  corbel  or  capital,  a  springing  of  a  rib  in 
correct  proportion  to  the  size  of  the  rooin,  is  dry  and  wearis- 
onie,  since  it  even  reiDoves  ail  body  froŒ  tbe  springing. 

Therefore  another  arrangement,  likewise  belonging  to  the  late 
Gotbic,  deserves  the  préférence,  by  which  each  of  tbe  three  r 
ribs  springs  by  itself  from  the  wall,  eo  that  the  points  in  w 
which  they  spring  lie  |||8ède  each  other  as  shown  by  Fig.  281 
in  plan  and  Fig.  281a  in  élévation. 

The  construction  of  tbis  form  is  as  follows:-  ail  ribs  are 
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strock  with  tbe  saœe  radios  and  tbeir  starts  lie  at  tbe  aame 
beigbt.  First  is  tben  above  a  b  as  base  is  strock  tbe  arcb  a  c 
etc.  tbroagh  tbe  différent  angles  of  tbe  cross  rib,  and  tbe  p 
projections  of  thèse  angles  are  drawn  as  d  e  and  f  g,,  and  tben 
will  eacb  of  tbese  angles  be  visible  in  tbe  élévation,  wbere 
tbeir  arcbes  intersect  tbe  face  a  k  of  tbe  wall,  tbns  for  exair- 
ple  tbe  angle  d  at  tbe  beigbt  a  i,  tbe  angle  f  at  tbe  beigbt 
a  k,  etc*,  froD)  wbicb  is  tbe  ontline  a  d  f  1  in  ffig,  281a.  in 
whicb  tbe  cross  rib  intersects  tbe  face  of  tbe  wall  is  already 
deterBBined,  Now  to  find  tbe  saae  line  for  diagonal  ribs  tbeir 
différent  arcbes  are  tben  strock  above  tbe  line  ni  n  as  base, 
tbe  projection  lines  of  tbe  corresponding  angles  are  drawn.  at 
tbe  points  wbere  tbe  latter  intersect  tbe  face  of  tbe  wall,  m 
making  vertical  sketcbes  on  m  n  for  tbe  corresponding  arcbes, 
tbere  resnlts  tbe  length  p  r  as  tbe  beigbt  at  wbicb  tbe  point 

0  cornes  from  tbe  face  of  the  wall,  tbe  length  s  t  is  tbe  beigbt 
at  wbicb  tbe  point  v  cames  froœ  tt,  etc. 

If  we  now  conibine>jtbe  last  plan  of  tbe  separate  ribs  coiriDg 
from  the  face  of  tbe  wall  witb  tbat  of  tbe  corbel  tbere  resolts 
tbe  pecnliar  sbape  shown  in  Figs.  282  and  282a,  an  arrangement 
occurring  in  the  sooth  séde  of  the  cloister  of  tbe  catbedral 
of  Erfort,  wbere  froœ  eacb  tib  is  arrangea  a  separate  corbel 
set  in  tbe  direction  of  tbe  rib.  Ibis  forn  makes  possible  a 
broader  design  of  tbe  springing  od  tbe  ribs  and  therefore  it 
repaires  a  smaller  beigbt  for  theit'.  Soch  a  wider  springing  of 
tbe  -ribs  iray  indeed  be  placed  on  a  coninion  corbel,  as  for  exair- 
pie  occors  in  tbe  sonthem  aiile  of  tbe  cborcb  S.  Blasien  in 
léfiblbaosen,  yet  it  is  not  to  be  oistaken  in  tbe  places  nentio- 
ned,  tbat  the  flat  sbape  of  tbis  corbel  bas  no  favorable  effect, 
and  is  inferior  to  tbat  of  Erfort. 

Osoally  tbe  design  of  a  coŒ-bined  corbel  regoires  an  animated 
projection  of  at  least  bàlf  tbe  basai  forni,  aocording  to  wbicb 
it  is  sbaped,  but  five  sides  of  tbe  octagon  are  better,  four 
or  five  of  the  hexagon,  tio  of  tbe  triangle,  etc. 
erossing  of  springings. 

ffe  bave  even  called  silly  tbe  design  of  tbe  ribs  from  a  point 
as  shown  in  Ffg  280,  yet  in  œany  works  of  tbe  late  €otbic,  men 
sought  to  go  beyond  tbis,  taking  tbis  in  a  literal  sensé.  For 
witb  a  fised  position  of  tbe  cross  rib,  tbe  springings  of  tbe 
diagonal  ribs  of  a  bay  were  extended  over  tbe  cross  rib  into 
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adjacent  bays.  so  tbat  the  spriuging  of  tbe  diagonal  rib  on  t 
tbe  right  side  projected  to  the  left,  and  conversely  that  of 
tbe  left  to  tbe  rigbt,  so  tbat  tbese  diagonal  arcbes  crossed 
tbe  cross  rib  near  its  springing,  Very  beaotifal  springings  of 
ribs  of  this  kind  are  foond  in  tbe  présent  ^atbolic  cburcb  in 
liarbnrg,  as  well  as  in  a  side  rooŒ  of  tbe  cbnrch  S,  b^aria  there, 
Tbe  first  is  represented  in  plan  in  Pig.  283,  in  front  élévat- 
ion in  Fig,  283b,  and  in  diagonal  élévation  in  Pig.  283a.  îbe- 
rein  a  is  tbe  projecting  sbaft,  b  b  are  tbe  diagonal  ribs  tbat 
cross  at  c,  d  is  tbe  cross  rib,  tbat  intersects  tbe  former  ate, 
f  f  tbe  side  arcb  ribs  wbich  intersect  tbe  diagonal  ribs  at  g, 
wbile  attacbed  to  tbe  wall.  Bere  indeed  is  scarcely  longer  tbe 
assertion  of  any  développent  of  tbe  entire  foriD  fron  tbe  cons- 
troction,  and  an  atilization  of  tbe  loaterials,  of  a  démonstra- 
tion of  tbe  strocturâl  principle,  or  in  brief  of  logic,  it  is 
first  a  trioiDpb  of  icanDal  skill  conscions  of  its  certaicty.  Y 
Yet  we  cannot  refrain  froïc  wondering  at  tbe  précision  witb  wb- 
icb  tbese  later  foris  are  esecnted.  It  bas  tbe  saae  effect  as 
ffben  one  forgets  tbe  peint  of  view  of  bandicraft  in  viewing  t 
tbe  artistic  perfection  of  Hiannal  skill.  And  in  nowise  may  ma- 
ny  modem  artists  jnstly  tbink  tbemselves  snperior  to  tbe  point 
of  vteîi  of  those  irorkmen,  wbose  works  bave  soch  an  extremely 
îiise  considération  nf  tbe  effect  of  ligbt  and  of  tbe  course  of 
the  lines,  tbat  they  still  possess  the  advantage  of  actnally 
refreshing  tbe  eyes,  more  than  icany  periteated  by  the  pure  art 
of  tbe  lEodern  period.  We  may  finally  regret  thèse  works  of  the 
late  Gotbic. 

SpringingB  of  ribs  over  isolated  piers. 

In  like  manner  to  the  springings  of  ribs  froni  tbe  surfaces 
of  Halls  previously  nientioned  are  fonnd  those  over  detached  p 
piers,  excepting  that  natorally  the  connection  of  tbe  cnt  ato- 
nes witb  tbe  well  is  naturally  oniitted.  An  entirely  regular 
springing  of  fonr  ribs  and  four  diagonal  ribs  is  shown  in  Fig, 
284.  Witb  larger  dimensions  woold  this  consist  of  several  cat 
stones  laid  on  each  other  instead  of  a  single  blocg.  ïbe  req- 
uirements  before  given  for  tbe  regular  springing  of  tbe  meiEb- 
ers  bave  been  valid  bere  as  well  as  tbe  rules  for  laying  ont 
tbe  eut  stones. 

ffben  from  a  smaller  area  of  tbe  abacus  a  too  great  coœpres- 
sioD  of  tbe  meirbers  is  to  be  avoided,  then  may  be  arrangea 
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corbellings  according  to  the  metliod  practised  In  tbe  before  m 

mentloned  Fig,  |78. 

expansion  of  arebas  aboTO  fçe«  piors. 

ledrCq 
Yet  ÎQ  icost  cases  men   bave  not  xnn  tbe  expansion  of  tbe  s 

separate  arcbea.  A  beantiful  exaaple  early  Gotbic  ezample  fron 

tbe  beginning  of  tbe  13  tb  century  is  af forded  by  the  springing 

of  the  ribs  above  the  colunins  of  tbe  side  aisle  of  tbe  choir 

od  the  Cistercian  cburch  et  Walkenried,  whose  lower  eut  block 

Is  represented  in  Fig,  285.  In  spite  of  the  différent  oross  s 

sections  of  the  cross  arch  and  tbe  ribs, -already  given  in  Figs. 

195.  196,  there  is  prodoced  a  salutary  springing  of  the  œeKbers. 

Sspecially  skilfully  cat  are  the  nail  heads  on  the  riba,  whose 

sides  a  belon  join  the  sblid  surface  b« 

Greater  difficalties  arise  froïc  bre  aisle  piers  and  bases, 
as  showD  by  Figi^.  286  from  Notre  Cane  in  Dijon,  As  seen  in  Fig, 
286a,  bere  tbe  upper  part  of  the  dividing  arch  (designated  on 
the  plan  by  a  b  c)  cnts  through  the  vertical  side  surface  of 
the  diagonal  archmarked  1.  Tbe  line  followed  by  the  intersect- 
ion will  be  obtained  as  in  Fig.  261  in  tbe  following  way. 

There  is  drawn  in  the  side  Sig.  Sd6b  the  side  eleratioa  of 
the  part  a  b  0  of  the  dividing  arch,  and  there  is  laid  off  for 
each  point  on  the  plan  as  for  example  g  the  obliquely  measured 
distance  g  h  as  g'h'  in  the  side  figure.  The  vertioal  h'  gives 
the  point  i^whera  the  angle  point  g  leayes  the  side  surface  of 
the  rib.  Froœ  the  side  Fig.  the  intersectioa  i'  is  easily  trans- 
farred  to  the  other  élévations.  i;,ikeirise  are  yet  other  points 
of  intersection  obtained.  The  upper  bed  of  the  springing  of  t 
the  aroh  is  drawn  in  the  plan  as  the  outline  i  k  1  m  n  0 . 

Strengthening  the  beginning  by  oarrying  down  the  compartments 

In  later  works  tbe  compression  of  tbe  Bembers  is  mostly  car- 
ried  still  fnrther,  ffbere  it  cornes  to  giving  the  pier  and  bence 
the  springicgs  of  the  ribs  the  smallest  diicensiona,  there  res- 
ults  at  the  springing  a  notable  réduction  of  strength  by  the 
récession  of  the  profile.  Ibis  is  avoided  by  filling  tbe  inter- 
vais, whicb  is  prodoced  by  extending  down  tbe  surfaces  of  the 
coHjpartffiônts.  See  Figs.  287,  287a.  Eut  thèse  parts  of  the  cou- 
partments  oust  be  steeper  in  their  lower  parts,  so  that  a  break 
occurs  at  the  beigfat  n.where  the  profiles  of  the  arches  becooDe 
free.  Above  this  place  tbe  conjpartnoents  always  lie  concentric- 
ally  on  the  backs  of  the  arches.  The  arrangeirent  represented 
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in  the  Fîg.  is  foond  in  the  vaalts  of  several  rooms  of  the  mon- 
astery  of  Haina  from  about  tbe  end  of  tbe  13  tb  centory.  Only 
tbe  cross  arcb  of  tbese  vaults  is  Œoalded  as  a  rib,  whlle  the 
diagonal  arcbes  are  merely  groins. 

Tbe  break  in  the  surface  of  the  ooapartment  and  hera  aiso  in 
the  diagonal  groin  would  bo  at  the  height  m  œ  in  Pig.  287a.  Yet 
the  diagonal  arcbes  might  be  formed  with  a  true  arch  line,  only 
the  joining  line  of  the  oonspartaent  at  the  aide  of  the  cross 
arch  forœing  that  break.  A  warped  surface  would  then  ^ora  the 
transition.  Pig.  287b. 

Tbe  block  obtained  by  extending  down  tbe  cou part ment s  for  t 
the  springing  is  -recogni^ed  in  plan  in  Fig,  28?.  Tbe  area  ly- 
ing  on  tbe  capital  is  linlted  by  the  oatline  k  g  1  i,  whîle  o 
otberwise  the  line  f  g  h  i  would  be  followed,  Natnrally  also 
bere  tbe  lower  portion  of  the  springing  would  be  noade  of  a 
single  eut  block* 

The  saice  arrangeirent  would  also  be  possible,  if  the  diagonal 
arch  also  were  formed  of  noulded  bricks,  then  being  eut  in  the 
saire  way  from  the  niass  of  the  springing  of  the  ribs  is  ia  Fig. 
2S73.  . 

Sgrin^iri;^  oomposed  of  vertical  surfaces  of  the  nucleus. 

Eesides  tbat  structural  advantage,  tbe  entire  arrangeaient 
bas  tbe  esthetic  one,  that  the  proper  fnnction  of  tbe  spring- 
ing of  tbe  rib^  the  union  of  the  différent  separate  ribs  in  o 
one  eut  stone,  i,e*,  of  the  varions  tbrusts  downward  to  tbe 
single  pièce  produces  a  concealed  appearance.  It  is  capable 
of  the  iDost  différent  variations,  according  to  the  inclinati- 
on of  tbe  lower  extension  of  tbe  coirpartiDents.  îbese  may  bave 
a  lïioderate  connection  with  the  greater  radius,  and  finally 
may  beconie  a  vertical  surface.  Such  vertical  surfaces  of  the 
nucleus  as  are  shown  by  Figs.  288,  289,  are  found  fron  the 
irlddle  of  the  14  tb  century  down  very  frequently  on  detached 
piers,  as  well  as  on  shafts  and  corbelled  springings  of  vaults. 
Their  origin  is  referred  to  tbe  endeavor  to  beautify  the  nass 
of  the  springing  as  niuch  as  possible.  Tbe  plan  of  tbe  springing 
of  the  ribs  is  iBore  or  less  accurately  inscribed  in  soDoe  regu- 
lar  ground  form,  like  the  octagon  in  Fig.  288  as  tbe  circle  in 
Fig.  289.  In  cutting  tbe  bottoŒ  surface  of  tbe  stone  must  first 
be  given  tbis  shape  in  outline.  Next  with  regard  to  greater  s 
strength  the  sinking  of  the  hollows  between  the  ribs  was  omitted, 
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rather  carrying  the  round  or  .polygonal  nocleas  vertically  apw- 
ard,  80  that  a  pénétration  of  tbis  èylinder  or  prisir  into  tbe 
varions  lines  of  tbe  arches  prodoced  aniœated  profiles  of  tbe 
ribs.  Tbe  saine  resnlt  was  attained  in  anotber  œanner,  Let  tbere 
be  placed  tbe  batched  portion  in  Fig.  289,  of  tbe  springing  of 
tbe  ribs  on  a  roond  capital  or  corbel;  bot  fron  tbe  edge  of 
tbe  capital  a  wasb  eztends  inward  betneen  tbe  intersecting  sp- 
ringings  of  tbe  ribs.  As  tbe  wasb  becoiee  steeper  mnst  tbe 
foriE  become  siiuilar  to  tbat  sbonn  in  Fig.  289a  and  entlrely  p 
pass  into  tbat  as  soon  as  tbe  inclination  of  tbe  wasb  becoioes  90*. 

îbe  constrnction  of  tbe  lines  by  Hbicb  tbis  pénétration  occ- 
ors  is  already  given  in  Fig,  281.  The  entire  arrangement  is  ca- 
pable of  quite  varied  foris  aocording  to  tbe  proportion  of  tbe 
sections  of  tbe  ribe  to  tbe  noclens.  Tbos  can  be  avoided  by  a 
greater  lass  of  tbe  hncleus  that  intersection  of  tbe  adjacent 
ribs,  for  exemple  as  it  occurs  in  Fig,  289,  wbile  conversely 
it  appears  in  a  greater  degree  with  a  smaller  nocleas,  Tbas 
fortber  tbe  ribs  spring  from  tbe  angles  of  tbe  body  instead 
of  tbe  sides  as  in  Fig,  288,  and  tbey  icay  nieet  tbe  nacleos  ver- 
tically or  obliqoely  (tbe  latter  is  assnœed  for  tbe  ribs  a  in 
Fig,  289).  Finally  tbe  front  edge  of  eacb  rib  may  lie  in  tbe 
perimeter  of  tbe  nncleus  or  even  froject  froni  tbis,  so  tbat  tbe 
rib  concerned  is  eut  froi  tbe  nucleus  above  tbe  base  Jîith  a  s 
slight  break.  But  in  tbis  also  lies  a  means  for  first  giving 
tbe  compartnient  an  intended  direction, 

by 
For  azample  if  tbe  compartment  in  Fig.  289  intersects  its  p 

perimeter  the  two  ribs  a  and  d  at  the  saae  angle,  is  indioateà 
by  the  horizontal  section  e  f,  then  woald  one  or  the  other  rib 
be  sunk  in  the  nucleus  so  far  as  to  attain  this  condition. 
Intersection  of  moœbers  of  vault  and  of  pier. 
Tbe  entire  systeŒ  of  intersection  irade  possible  by  thèse  for- 
ms  is  already  found  in  tbe  works  of  the  early  Gotbic,  ewen  if 
in  the  forir  sbown  at  first  belongs  to  the  naiddle  period.  Tbus 
occur  intersections  of  wenibers  of  arches  by  tbe  surfaces  of 
buttresses  from  wbicb  tjiey;gpring,  further  those  of  gable  nioul- 
dings  witb  eacb  other  already  on  the  oldest  works.  Eut  it  app- 
ears tbat  Œen  yet  laid  io  weight  on  the  lines  $B  whicb  the  pén- 
étration occnrred,  but  àllowed  tbeiE  to  sbape  theirselves.  wbile 
in  the  later  period  tbey  first  paid  attention  to  tbeir  charmin^ 
effect.  and  toiled  to  seek,  beigbten  and  finally  carry  tbeni  to 


143 
excess.  Çaugbt  in  this  excess,  they  lost  the  real  structural 
advantages  of  the  fornis  given  iu  Figs.  287,  288,  289. 

îbe  first  began  to  forni  the  polygonal  nncleue  witb  concave 
sides,  also  fnrnished  indeed  with  sunk  panels  like  tracery,  so 
that  the  ribs  caice  as  through  a  window.  Or  the  polygon  was  re- 
pXaced  by  a  member  harnonizing  with  the  springing  of  the  rlb 
and  set  diagonally  with  it  as  shown  in  plan  in  Pig.  290.  Inst- 
ead  of  the  regular  diagonal  position  one  was  also  satisfied, 
for  the  projecting  parts  of  the  ribs  shonld  coice  fron  the  rec- 
essed  parts  of  the  nucleua,  and  conversely,  so  that  the  rounds 
of  the  ribs  formed  an  intersection  with  the  bollows  of  the  nu- 
cleus  and  those  of  the  nucleus  with  the  hollows  of  the  ribs. 
Such  an  example  is  shown  by  Flg.  291,  two  cross  ribs  and  two 
diagonal  ribs.  The  upper  batched  portions  froE  a  to  b  show  the 
plan  of  the  pier,  the  part  from  c  to  h  as  that  of  a  cross  and 
a  diagonatl  rib,  the  part  e  to  f  being  a  divèsion  rib.  Fig. 
291a  represents  the  front  élévation  of  Fig.  29I  is  the  side  él- 
évation of  tbis  capricious  treatment.  The  development  of  the 
élévation  froi»  the  plan  is  substantiàlly  by  tbe  procédure  shown 
in  Fig.  281. 

Intersections  of  tbis  kind,  particrilarly  of  tbe  ireiDberB  of 
ribs  and  arches  with  vertical  iceŒbers  are  found  in  the  works 
of  late  Gothic  chiefly  in  the  form,  tbst  the  latter  ireirber  In 
its  extension  downward  forics  tbe  pier  ecd  then  stops  on  a  base. 
A  very  rich  exaniple  is  afforded  by  the  church  S.  Colnirba  in  C 
Cologne.  On  the  contrary  aimply  corbelled  springings  of  ribs 
like  Fig.  289  are  not  well  shaped  in  tbis  way,  since  the  conip- 
licated  members  of  tbe  nucleus  must  bave  a  certain  length  to 
becoice  intelligible. 

Those  witb  tbe  ^fpcnis  of  Figs.  287  to  289  are  at  first  made 
possible  by  utilizing  tbe  niass  of  tbe  eut  stone,  so  this  prin- 
ciple  leads  in  many  early  Ccth5c  works  to  nore  ornamentail  works, 
charffling  in  tbe  higbest  degree.  For  example  to  exécute  the  sp- 
ringing of  the  ribs  (Fig.  288a)  with  tbe  given  joints  f  and 
f*,  there  is  required  tbe  block  a  b  ff*,  froïc  wbich  tbe  part 
c  f'f^'iDust  be  eut  off.  But  tbis  irass  invites  in  form  tbe  sbap- 
ing  of  an  ornamental  treatirent  for  it,  and  thus  the  original 
form  of  tbe  block  is  later  allowed  to  appear,  as  well  as  the 
structure  of  the  wbole.  Very  beautiful  examples  of  tbis  kind 
are  sbown  by  the  springings  of  the  ribs  from  tbe  choir  of  tbe 
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collegiate  chorôh  in  ffetter,  on  whicb  above  tbe  capital  of  the 
sbaft  projected  tbe  synbols  of  tbe  evangelists  in  tbe  manner 
given  in  Fig,  292,  froir  tbe  rDeobers  of  tbe  ribs.  Â  correspond- 
ing  treatment  nay  be  very  well  given  in  connection  wltb  Pig. 
288a,  as  for  exemple  is  shown  in  Pig.  29^.  Inetead  of  tbe  sepa- 
rate  leaves  given  hère  migbt  occur  continaons  foliage,  by  wbich 
tbe  effect  would  be  still  ricber.  An  extreœeiy  beautifol  form 
of  tbis  kind  is  sbown  by  the  piers  of  tbe  cboir  aisle  of  tbe 
catbedral  of  Auxerre  before  tbe  cbapel  of  the  Virgin, (See  tbe 
illustration  in  Viollet-le-Doc.  IV..  p.  149). 

Bere  is  to  be  mentioned  tbe  «onderfol  séries  of  canopies  of 
fignres  tbat  extend  aroond  tbe  piers  of  tbe  middle  aisle  of  t 
the  cathedral  of  Wilan,  bnt  tbey  bear  less  the  character  of 
tbe  springing  of  a  vault  tban  of  an  inserted  independent  inter- 
isediate  isember. 

9.   Uasonry  of  tbe  Compartnients. 
Isiaterial. 

Natural  stone. 

ïhe  compartiDents  are  constructed  eitber  of  natnral  or  artif- 
icial  stone  (brick),  and  tbe  forirer  vary  sabstantially  accord- 
ing  to  tbe  local  geological  prodocts  of  tbe  région,  yet  the  b 
bard  and  massive  stones  are  avoided  as  mnch  as  possible,  occa- 
sionally  are  employed  tbe  différent  slates,  and  especially  of- 
ten  limestone  and  sandstone.  An  exceptionally  valued  material 
for  vaults  is  formed  by  tbe  ligbt  tufas,  tbe  travertine  of  It- 
aly,  the  trass  from  tbe  Rhine,  tbe  widely  distributed  calcare- 
ous  tufa,  tbat  occars  among  otber  places  near  G6ttingen,  liflbl- 
bausen,  in  France,  upper  Bavaria  and  near  Paris,  Good  stone 
for  vaolting  was  often  carried  to  great  distances  in  tbe  middle 
âges.  Eesides  its  ligbt  weigbt,  tufa  bas  the  pecnliarity  deser- 
ving  considération,  tbat  to  its  rough  surface  mortar  adhères 
well,  and  tbat  the  very  porous  stone  keepa  the  rooms  warir  and  dry. 
Artiftioial  stone. ( Briek)  . 

New  the  prevailing  material  for  vaults  is  brick,  tbat  already 
in  the  middle  âges  cbeated  its  use  for  vanlting  pnrposes  far 
outside  its  limited  home.  It  is  light  and  poroua,  and  bas  tbe 
advantage  of  uniformity  of  shape  well  adapted  to  vaulting  pur- 
poses,  it  favors  freehand  masonry  and  permits  a  small  thickness 
of  vaults  for  great  spaces.  ïhe  usual  thickness  of  a  balf  brick 
or  15  cm  can  be  employed  for  unioaded  vaults  up  to  10  m  or  moee 
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in  span,  It  being  assoised  tbat  compartisests  aod  ribs  are  corr- 
ectly  sbaped.  ?or  natoral  atone  tbe  tbickness  of  tbe  compartic- 
ents  is  niostly  not  onder  20  cm,  and  orily  for  especially  Buita- 
ble  material  does  one  go  below  9  to  15  oœ.  An  important  qnali- 
ty  of  good  stone  for  vanlting  is  ligbt  weigbt,  and  for  tbis 
reasoD  basLbeeo  :ofctained  a  poroos  brick  with-good  résulta,  by 
Œixing  witb  clay  a  carge  quanti ty  of  sawdost^or  of  siœilar  coœ- 
bustible,  wbich  after  burning  leaves  corresponding  cavities. 
In  tbis  way  is  it  possible  to  redoce  tbe  iieight  one  balf,  witb- 
out  lessening  tbe  strengtb  in  a  notable  way.  For  tbe  rtbs  àcd  if 
necessary  also  for  tbe  apandrels  of  tbe  coœpartirents  are  eirpl- 
oyed  otber  bard  borned  bricks.  Hollofr  bricka  are  osed  witb  a 
certain  foresigbt  witb  ever  increasing  favor,  and  in  ail  cases 
one  should  avoid  tbe  ever  feared  crusbing  of  tbe  mortar  by  al- 
lowing  tbe  direction  of  tbe  boles  to  coincide  witb  tbe  princi- 
pal direction  of  tbe  pressure.  An  excellent  naterial  for  vanl- 
ting  witb  Œoderate  stresses  is  tbe  ligbt  and  porous  poœice  st- 
one found  near  Andernacb  on  tbe  Ebine  and  easily  prepared  in 
dimensions  of  25  ^  12  and  10  cm,  tut  it  cannot  be  ased  for  ribs. 
Mortar . 

The  prevailing  binding  iraterial  is  a  good  and  stiff  lime  iror- 
tar:  ceicent  in  ail  cases  irost  not  set  too  quick  and  is  less  In- 
dicated  for  tbe  comparticents,  but  it  can  very  well  give  good 
service  in  strongly  pressed  springings  of  vaults.  Witb  regard 
to  tbe  différent  setting  of  tbe  two  kinds  of  mortar,  it  sbould 
be  avoided  to  carry  tbe  ceitent  mortar  too  bigh,  wbile  spreading 
it  sidewise  f avors  tbe  transmission  of  compression  to  large 
horizontal  areas.  Elsewbere  for  strongly  pressed  parts  lead 
sbeets  find  good  use  in  joints  of  eut  stone  ribs,  as  well  as 
otber  materiàls. 

l/ethod  of  exécution. 

If  exceptional  forms  like  pot  vaults  and  tbe  like  are  omitted, 
then  three  différent  méthode  of  exécution  are  to  be  distinguisbedj 

1.  Concrète  vaults  on  centering. 

2.  Coarsed  masonry  on  centering. 

3.  Coarsed  masonry  witbont  centering,  i.c,  freehand  masonry. 
Altbougb  tll  tbree  metbods  are  sometimes  employed  beside  eacb 

otber,  there  appears  in  gênerai  a  transition  from  tbe  first  to 
tbe  second  and  from  tbis  again  to  tbe  tbird. 

Oonorete  work. 
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Concrète  m&ôe  oi   stoDe  spalls  acd  mortar  was  connected  wltb 
Boman  traditions,  bot  lost  its  inportasce  for  vaolts  irbeo  wen 
earnestly  proceeded  at  any  cost  to  redoce  the  tbickness  of  va- 
alts.  For  the  taterior  of  tbick  vanlts  coDcrete  longer  retain- 
ed  its  ancient  favor, 

Coursed  vaalts  on  oantering. 

t^asonry  constrncted  in  courses  on  a  firiD  centerlng  inakes 

known  the  greatest  change  in  care  and  perfection  of  execation, 

and  three  steps  can  be  discerned,  tbe  first  being  an  irregular 

vas 
Œasonry  tbat  lilled  with  mortar.  Tbe  stones  were  of  roogb  sbape 

and  laid  more  or  less  in  courses  on  tbe  centering»  eitber  in  a 

foll  bed  of  iDortar  or  even  dry  witb  a  later  grooting  of  œortar 

on  top.  à   more  perfect  step  is  the  regolar  robble  vanlt,  where 

stones  witb  sarfaces  more  or  less  oniforir  and  sioilar  are  set 

in  coorses  witb  siieilar  mortar  joints.  As  tbe  bigbest  stage 

is  to  be  regarded  tbe  vaults  of  cat  stone  iritb  sbarp  edges  aod 

regolar  joints.  The  aore  imperfect  the  procédure,  the  icore  tbe 

strengtb  dépends  on  the  goodness  of  the  inortar,  but  on  tbe  oth- 

er  band,  the  nore  developed  the  exécution  tbe  more  can  the  th- 

ickness  of  the  vaolt  be  reduced.  por  tbe  lest  reason  hère  agaiD 

in  gênerai  ts^also  recognized  an  increase  in  tbe  guality  nf  t 

tbe  technics;  in  tbe  Ronianesque  period  we  find  rude  mbble  va- 

^lis  of  great  tbickness,  in  tbe  Gothic  period  better  construc- 

ted  and  also  tbinner  conspartnients.  Tbereby  It  Is  not  stated  t 

tbat  there  were  not  also  RoicaDesgoe  and  early  Christian  tiires 

tbat  were  not  rich  in  especially  well  execnted  vanlts  of  eut 

stone.  and  as  exairples  are  mentioned  only  the  dômes  of  churcbes 

in  western  France  at  Ferigoex,  etc..  Fig.  294  gives  a  part  of 

the  latter  near  tbe  crown  and  very  finely  allons  to  appear  tbe 

book-shaped  bonding  of  certain  stones  there  employed. 

Freeband  vaults. 

As  the  bigbest  expression  of  tbe  perfected  tecbnics,  even  if 
very  ancient  (see  p.  4),  appears  freeband  vaclting,  but  whicb 
is  joined  witb  a  suitable  icaterial,  eitber -brick  or  sŒall  and 
easily  wrought  stones,  wbetberUiirestone,  sandstone  or  tofa. 
Therefore  they  are  restricted  to  brick  conntries  and  sonie  vic- 
inities  with  suitable  eut  stone,  and  aniong  tbe  latter  is  to  be 
placed  first  Isle  de  France,  where  the  tbickness  of  vaults  is 
generally  only  10  to  13  cm,  according  to  Viollet-le-Dnc.  For 
freeband  vaults  the  position  chosen  for  the  separate  coorses 


147 
are  stated  later  is  a  foll  description. 

lu  brick  vaolte  almost  generally  a  thickness  of  1/2  brick  or 
12  cm  is  assnmed,  aod  tbis  is  coosidered  as  sofficient  for  an- 
loaded  vaolts  ap  to  10  m  span,  wbile  for  vaolts  of  10  to  14  m 
a  thickness  of  the  compartiDents  of  3/4  brick  nade  possible  by 
spécial  bricks  is  regarded  as  proper.  On  tbe  otber  bacd  suall 
and  strongly  swelled  anloaded  comparticents  cay  be  nade  still 
ttinner  with  a  thickness  of  10  cœ  or  even  of  1/4  brick.  It  is 
assDised  that  oompartiDents  and  ribs  are  of  statically  correct 
form,  and  that  tbe  conipartments  are  œerély  fîllitlg  surfaces, 
that  the  ribs  are  the  actoral  bearers  of  forces,  and  notbing 
opposes  closing  close  iseshed  rib  vanlts  of  proper  iridth  j|y 
compartments  of  1/4  brick  in  thickness.  A  liniit  of  span  is  in- 
dicated  by  the  stability  of  the  ribs  aéd  not  that  of  the  coirp- 
artments. 

PoriD  of  compartinents  and  pressnre  of  vaolts. 

It  was  stated  above  (p.  47)  that  the  transœission  of  the 
vault  pressure  in  tbe  compartinent,  aside  from  accidents,  dépends 
on  the  gênerai  foric  of  the  compartnent  and  less  on  the  courses 
of  the  coirpartnient.  Therefore  a  gênerai  considération  of  the 
proper  foric  of  vanlts  will  be  made  withont  regard  to  the  exécu- 
tion, the  results  thereby  obtained  being  applicable  tn  a  cert- 
ain sensé  even  to  concrète  vaolts  with  irortar  resistlng  tension. 
Vftults  with  tensile  stresses. 

Tbe  very  gênerai  assumptioB  that  concrète  vaults  can  taice  any 
desired  form»  and  tbat  no  thrust  is  exerted  on  the  abutments 
by  them,  is  only  condi tionally  correct.  Wben  the  concrète  is 
fully  able  to  receive  strong  kensile  stresses,  but  only  in  tbis 
case  can  occar  a  certain  capricious  remoTal  from  the  most  fav- 
orable Une  of  pressure.  But  tbe  greater  tbe  différence,  tbe 
greater  also  become  tbe  tensile  stresses,  and  tbe  greater  opust 
also  be  the  resistiag  cross  section,  i£e.,  considérable  dévia- 
tions from  tbe  Une  of  pressure  require  greater  thickness  of 
the  vault.  A  concrète  vault  «ill  always  exbibit  Vhe  least  use 
of  material  wben  it  follows  tbe  line  of  support.  Furtber  tben 
by  aocideptal  stresses  affeoting  tbe  résistance  to  tension,  as 
by  changes  in  température,  settlements  are  not  in  danger. 

Very  eonoelvable  is  the  assumption  that  concrète  vaults  cause 
no  thrust.  Haturally  they  form  a  straight  or  vault-like  slab, 
but  however  in  good  exécution  may  serve  as  a  substitute  for  it. 
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But  suota  slabs  are  tben  to  be  caloulated  for  flexuro  like  beams 
whereby  8B8ui:<fe8  a  oorrospondingly  greater  thickness,  espeoially 
for  a  haavier  loM|ing> 

6«ams  and  Taults  are  quite  too  naob  coafused.  geams  (also  tbe 
oarved  slab)  are  not  fixed  at  tbeir  ends,  produoe  no  end  thrust 
and  are  stressed  by  flezure  (oonpreasion  and  tension).  The  Tau- 
It  bas  fixed  ends,  producea  tbrusts,  and  tberefore  is  not  str- 
essed by  flezure  byt  by  compression,  and  ean  be  nade  consider- 
ably  tbinner. 

If  tbe  curyed  slab  of  sufficient  thickness  be  made  llke  a 
great  bovl  and  afterwards  be  carefully  set  on  the  abutments, 
no  thrust  is  to  be  expected,  but  otherwise  it  oocurs  at  once 
while  the  mortar  is  soft  for  the  entire  periioeter,  in  spite 
of  the  centering  if  for  any  reason  easiiy  appearing  oracks 
divide  the  vault.  Since  concrète  work  is  usually  Tery  massive, 
theo  the  existing  thrusts  will  be  quite  parti^ulmrly  large; 
not  without  reason  the  praotical  Benaissance  supportad  the 
heavy  vaults  by  very  powerful  abutments.  Men  should  be  varned 
against  ail  too  trustful  use  of  wide  and  flat  concrète  ceilings. 
Vaults  with  oAly  compressile  stresses, 

ïïith  tbe  scarcely  elastic  properties  of  àll  stone  and  mortar 
materials,  it  is  always  risky  to  coant  on  tbeir  ontroken  résis- 
tance, and  one  will  not  assert  mysterious  accidenta,  if  he  en- 
tirely  forbids  theni  to  be  stressed  by  tension,  ïhe  latter  point 
of  View  will  also  be  retained  hère,  and  then  the  requirensent 
will  be  established,  that  the  compressile  forces  shall  hâve  a 
safe  position  in  the  interior  of  the  coupa rtment,  that  nowhere 
shall  the  coirpression  exceed  tbe  permissible  amoant,  and  that 
no  slippiniÉ  of  the  différent  parts  by  the  effect  of  compeession 
is  to  be  feared;. 

The  iifost  favorable  form  of  coTEpartment  according  to  the  cur- 
ves  of  pressure  is  folly  treated  on  p.  52  et  seg.,  and  in  reg- 
ard to  the  compressile  stress  may  it  be  added  furtber,  that  in 
TEOst  cases  the  compressiop  oocurring  in  nnloaded  compartœents 
with  tbeir  correct  forw   remains  far  below  tbe  àllowable  limit. 
As  the  latter  may  be  assamed  for  ordinary  well  borned  bricks 
in  lime  mortar  at  aboot  7  kil  Per  g  coi,  3  to  5  Hl  for  porons 
bricks,  and  2  to  3  kil  for  Rhenisb  pumice  stone,  Bard  bricks 
or  clinkers  in  cernent  mortar  can  be  assigned  11  or  even  14  kil 
per  q  cm,  to  natoral  stones  according  to  tbeir  bardness  and 
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the  lEortar  employed  froŒ  7  to  20  kil  and  more, 
Slippiag  of  parts  on  eaeb  otber. 

The  slipping  of  tbe  stonee  reguires  fnrtber  explanation.  Whço 
a  stone  exerts  on  its  support  an  oblique  pressure  D  ffig»  295), 
tfaen  under  soŒe  circuistauces  it  will  slip, and  the  easies  the 
Eore  obliqnely  the  pressure  acts,  or  in  other  words  the  greater 
the  angle  a  between  the  direction  of  tbe  perpendicular  N  to  t 
the  lower  surface.  Tbe  angle  a  is  termed  the  angle  Éf  repose, 
and  it  varies  irnch  according  to  the  nature  of  the  surfaces  of 
the  bodies  in  contact.  While  two  polished  stones  may  perhaps 
slip  already  with  an  angle  of  10*,  the  pressure  of  two  rough 
stones  may  require  an  angle  of  60*  to  80**  from  the  perpendicu- 
lar before  a  slip  resnlts.  &or  vaults  a  slip  of  one  stone  on 
another  rarèly  comes  in  question,  it  rather  concerns  hère  the 
friction  between  iDortar  and  stone, or  just  as  coBBŒonly  the  slip 
of  parts  of  tbe  iDortar  on  each  other.  Eesides^the  rough  surfa- 
ces of  the  stones  it  dépends  particularly  on  the  nature  of  the 
iDortar,  î?hose  résistance  by  friction  varies  between  tbe  widest 
limits  according  to  the  nature  of  its  coicponents,  its  icixing 
and  quality.  After  settling  and  for  noderately  good  mortar  and 
iDoderately  rough  stone  surfaces,  the  angle  of  repose  séldoni  1 
lies  nnder  60**  or  70**,  but  on  the  contrary  soft  niortar  shows 
the  widest  variations,  when  very  fluid  and  œovable,  so  that  a 
slip  iray  occur  at  less  tban  20*  of  inclination,  and  on  the  oth- 
er hand  it  is  possible  that  good  stiff  liire  Œortar  irakes  it  p 
possible  to  set  a  brick  against  a  vertical  wall. 

For  ooœpar tmen ts  vaulted  freeband,  whose  oonstruotioa  is  con- 
nectdd  «ith  the  use  of  stiff  œortar,  one  may  usaally  count  on 
an  angle  of  repose  of  at  least  45*.  On  tbe  other  hand  cases  b 
bave  ocourred,  wben  not  yet  olosed  ooœpartœent  vaults  bave  been 
caused  to  fall  by  pouring  tbin  ceœeot  grout  on  tbe  œasonry.  By 
tbe  softening  of  tbe  mortar  joints  tbe  angle  of  repose  became 
a  ffliniœuDQ,  and  a  statioally  unfavorable  form  of  vault  œust  bave 
existed  at  tbe  same  tiœe. 

Location  of  tbe  joints  witb  référence  to  slipping. 

The  danger  of  slipping  reguires  a  considération  of  the  direc- 
tion od  the  joints  in  section  and  in  plan,  fcet  Fig.  296  repre- 
sent  the  section  through  a  compartment  or  any  single  arch  witb 
the  line  of  pressure  drawn  in,  then  ninst  the  angle  a  at  the  iir- 
post  be  not  greater  tban  the  pernissible  angle  (soft  Kortar  be- 
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being  assumed).  Ihen  tùis  case  occnrs,  then  tbe  bed  concerned 
must  hâve  a  radial  direction  in  tbe  fcont  part  as  indicated  by 
tbe  dctted  line  p  q,  Portber  tbe  beds  a  b,  c  d  etc.,  must  not 
bave  too  small  an  angle  »ltb  tbe  line  of  pressure.  îbis  possi- 
bility  is  scarcely  to  be  feared  witb  a  radial  portion  of  tbe 
beds  of  tbe  vaalts  conceroing  us,  and  aocordiog  to  tbe  veas- 
are  of  tbe  angle  of  repose  woold  even  sucb  beds  be  allowable, 
tbat  coBverge  sonewhat  at  tbe  top  like  m  n  or  o  r,  Natorally 
will  socb  irregolarities  be  avoided,  since  tbe  stones  concerned 
might  fall  by  accident  witboot  stress  and  witbout  adhésion  of 
iBortar. 

The  same  considération  is  denianded  by  tbe  friction  of  tbe 
beds  of  tbe  separate  courses  of  tbe  vaclt  appearing  in  plan, 
tbe  sbort  end  joints  coning  in  gnestlon  less.  Tbe  danger  of 
slipping  exists  least  of  tbe  joints  are  perpendicnlar  to  tbe 
direction  of  tbe  pressnre,  and  tbeir  position  always  reœains 
ensared,  if  froo  tbis  noost  favorable  direction  tbey  vary  less 
than  tbe  angle  of  repose. 

Conseouently  tbe  pressurelin  tbe  vaolt  is  not  atfected,  se 
long  as  tbe  direction  of  tbe  coarees  differs  frono  t   perpendicu- 
lar  to  tbe  direction  of  pressure  less  than  tbe  angle  of  repose, 
(In  otber  irords,  so  long  as  tbe  angle  between  tbe  direction  of 
tbe  pressure  and  tbe  courses  is  not  less  than  90**  -  tbe  angle 
of  repose).  Witbin  tbese  limits  it  is  entireln  indiffèrent  how 
tbe  courses  isay  run.(see  furtber  tbe  statemeAts  on  pa  $2  etc.)« 

If  for  a  tunnel  sbaped  compartment  tbe  mortar  in  tbe  masonry 
or  at  least  at  tbe  removal  of  the  centering  is  so  stiff  tbat 
tbe  angle  of  repose  la  45^,  tben  acoordingly  tbe  angle  between 
the  courses  and  tbe  axis  of  tbe  raalt  must  bave  tbis  value  at 
most.  But  if  beds  then  baye  a  greater  angle  as  io  Pig,  297,  for 
exanple  60^,  tben  would  occur  a  movement  of  tbe  courses  on  each 
otber,  or  if  tbis  is  binderad,  at  least  a  cbange  in  tbe  press- 
ure in  regard  to  tbe  abutmeat.  For  eacb  tbe  part  Â  B  C  of  tbe 
courses  would  load  tbe  side  wall,  indeed  witb  a  oaaponent  R  de- 
rived  from  the  pressure  D,  and  reduoed  by  tbe  résistance  of 
friction.  Certainly  th©  force  would  not  be  very  great^  aad  tbe 
main  tbrust  would  always  remain  on  tbe  proper  abutments.  If  tbe 
vaults  were  nore  hardened,  so  tbat  tbe  angle  of  repose  was  over 
60*,  so  would  the  side  walls  be  reliored  eren   by  settling  or 
yielding,  wbereby  the  entire  tbrust  again  must  be  received  by 
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lower  abutment  alone. 

îbe  possibility  that  the  position  of  the  courses  prodoces  a 
différent  distribution  of  pressure  will  most  easily  occuk  wbi- 
le  the  mortar  is  yet  soft,  and  therefore  it  is  safer  for  the 
pressure  to  be  transmitted  according  to  the  fornis  of  the  vault, 
so  that  it  is  well  tor   the  courses  not  to  vary  fron  the  press- 
ure perpendicular  to  their  Œost  favorable  direction  by  more  t 
than  45**  (for  greater  secnrity  by  only  30**)  for  classical  vaultg, 

One  position  of  the  courses  still  needs  spécial  mention,  that 
employed  by  the  Byzantines  and  also  in  the  later  Œiddle  âges,., 
recently  again  brought  into  honor  by  MBller,  that  atrright  an- 
gles to  the  ridge  (Fig.  297,  right),  îbis  especially  makes  eas- 
ier  the  freehand  masonry.  In  this  the  directions  of  the  course 
and  the  pressure  coincide,  and  each  course  transfers  its  part 
of  the  pressure  to  the  abutment,  and  hère  naturtflly  can  occnr 
any  variation  from  the  correct  distribution  of  the,  pressure. 

In  irost  positions  of  the  courses  usuel  in  practi'ce  no  effect 
on  the  direction  of  the  pressure  by  the  direction  of  the  cours- 
es is  to  be  assuoed. 

Arrangement  of  tbe  courses. 

Position  of  the  courses  among  the  ancients* 

If  we  must  assume  that  the  arrangement  of  courses  is  mostly 
without  influence  on  the  transinission  of  the  pressure,  yet  tbis 
is  the  Œore  important  for  convenience  of  exécution*  ïherefnre 
in  tbis  direction  were  pade  niany  experinents  in  ancient  and  la- 
ter tiroes.  So  far  as  the  ancients  constructed  their  vanlts  in 
coiEplete  centering,  the  position  of  the  courses  was  of  slight 
importance,  but  when  ff-en  built  freehand  vaults.  then  this  iiDŒe- 
diately  becaroe  of  particular  iicportance, 

Generally  the  Joints  in  tunnel  vaults  as  well  as  in  cross  v 
vaults  compeced  of  tunnel  vaults  formed  straight  lines,  that 
in  early  Boiranesque  vaults  were  horizontal  in  soire  parts  and 
in  others  had  the  same  direction  as  the  tunnel.  (Coicpartnient  I 
in  Fig.  298).  When  men  passed  to  raised  vaults  the  boints  could 
no  longer  hâve  both  peculiarities  together.  If  they  renained 
parâllél  to  the  axis  of  the  tunnel,  they  rose  toward  the  middle; 
on  the  contrary  if  they  remained  horizontal,  they  took  a  diff- 
érent direction  in  plan  (II  in  Fig.  298).  The  first  kind  with 
the  saice  direction  as  the  axis  of  the  compartnient  !^as  employed 
in  Germany  and  in  eastern  France,  while  in  the  then  English 
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France  proceeded  in  the  second  way  always  incloding  ail  dô- 
mes in  borizontal  rigs  usual  tbere.  Tbe  sane  Ttas   followed  also 
in  NorŒandy  and  in  England,  and  it  led  tbere  to  the  adoption 
of  tbe  ridge  rib,  and  forioed  the  baeie  for  the  nietbod  of  cons- 
truction nsnal  in  tbe  later  net  and  fan  vaolts.  Bat  tbe  more 

or  less  horizontal  courses  also  oocur  early  in  other  countries. 

coorses 
Witb  spécial  influence  on  tbe  direction  and  ««itii  was  the  free.? 

band  niasonry..  that  in  provinces  çitb  easily  wrougbt  sirall  sto- 

Sbe 
^      ,    .     luastery  in  brick  conctries.  . 

Freeband  masonry  required  curved  and  short  courses  that  men 
sougbt  to  attain  as  far  as  possible* 

That  in  freehand  masonry  men  did  not  adhère  too  elosely  to 
a  pravioasly  assumed  pattern,  but  sought  to  faelp  theosselYes  as 
best  possible,  is  shown  in  an  interesting  way  by  tbe  vaults  in 
tbe  catbedral  cloister  at  Riga,  whioh  belong  to  the  IS  th  cen- 
tury.  There  are  found  direotly  beside  eaoh  other  the  arrange- 
ments sJtetched  in  Fig.  299.  Although  the  side  and  oross  aroities 
are  pointed,  the  compartments  are  spherioal  surfaces  «hose  ver- 
tices  lie  sidewise  from  the  middle  of  the  vault  at  the  points 
marked  by  a  cross.  The  ring-shaped  courses  lie  about  horizontal, 
but  the  closing  of  the  coœpartment  in  almost  every  case  has  f 
found  a  différent  solution,  since  tbe  regular  annular  arrange- 
ment drawn  in  Pig.  300  is  badly  oarried  out  at  an  apex  of  the 
dôme . 

îbe  Œost  important  positions  of  tbe  courses  iray  now  be  irore 
elosely  exaiEined, 

Sourses  parallel  to  the  ridge  line. 

!•  courses  parallel  to  tbe  ridge  line  continued  in  tbose  co- 
untries, wbere  were  large  quairied  stones  lere  comiion  until  îd 
tbe  15  tb  centory,  and  Doen  then  vaulted  witbout  swelling  on  t 
tbe  centering. 

Lîost  favored  was  tbe  ligbt  tufa,  and  sucb  was  employed  on  b 
tbe  Alexander  cburcb  at  Einbeck  up  to  60  cw   long  and  20  to  30 
CK  tbic>»  In  Œany  provinces  of  Geritany,  for  example  in  upper 
Besse,  bave  reitained  coBiron  comparticents  of  rubble  until  now, 
the  position  of  tbe  courses  parallel  to  tbe  ridge  is  retained, 
to  avoid  an  interlacing  of  oblique  courses  a^  tbe  ridge,  wbicb 
is  bard  to  exécute  witb  irregular  rubble,  Tbe  courses  extend 
directly  over  tbe  cboss  arches  and  join  obliquely  on  the  backs 
of  tbe  groin  ribs. 
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Coœpar tments  witbout  swelling  or  raisin^. 

The  simplest  case  oocors  when  tbe  vanlt  is  Deitber  raised  n 
nor  swelled,  the  joints  ruu  parallel  to  the  ridge  and  are  str- 
aigbt  as  in  tbe  simple  tonnel  vaolt,  and  it  bas  no  effect  wbe- 
tber  tbe  compartiEents  bave  a  round  or  pointed  cross  section. 

Freeband  icasonry  of  sacb  a  vanlt  coald  only  be  ezeonted  for 
very  small  disensions,  for  tbe  npper  steep  courses  mnst  npbold 
tbeirselves  lilse  straigbt  arcbes»  wbicb  is  indeed  not  possible 
lïitb  tbeir  great  lengtb.  The  icore  pointed  are  tbe  compartnents 
tbe  less  tbis  difficulty  becomes.  bat  still  for  tbe  upper  cour- 
ses one  coald  scarcely  dispense  iritb  latbs  or  planés  for  safe 
support  of  the  upper  courses,  and  generally  tbe  entire  coœpart- 
icent  bas  a  centering* 

If  it  is  desired  to  lay  ont  tbe  joints,  tben  tbe  side  arch 
is  to  be  divided  in  eoual  parts  according  to  tbe  width  of  the 
stones,  and  tbe  diagonal  arches  are  divided  in  the  saœe  nuicber 
of  egual  parts,  wbere  the  lines  are  naturally  longer,  Connect- 
ing by  straigbt  lines  the  corresponding  points  gives  eacb  joint. 
For  exécution  in  bricl;  or  rubble  no  division  is  isade  baforeband, 
but  the  Qidson  begins  below  witb  horizontal  courses  and  contin- 
ues till  close  to  the  ridge.  The  vault  is  tcibe  execnted  in  c 
eut  stone,  the  surface  is  developed  and  tbe  division  is  made 
on  the  développent,  (Pig.  301. 

Eacb  course  extends  straigbt  and  with  unidorir  widtb  froŒ  tbe 
side  arch.  In  Fig,  301  is  laid  off  a  course,  Onimportant  vari- 
ations arise  only  if  the  projection  of  the  cross  arch  dif f ers 

exemple  wnen 
froK  the  side  arch,  for  iltci  with  a  pointed  side  arch  is  empl- 

oyed  a  round  groin  witb  elliptical  projection, 

Compar tiBents    swelled    and    raised. 

If  a  raised  lauit  occurs  with  ridge  rising  in  a  straigbt  line, 
then  a  course  laid  off  in  Fig,  302  II  no  longer  bas  uniforir  w 
width,  but  is  wider  toward  tlir-  ^ro5p.  For  swelled  and  not  rais- 
ed tbe  course  is  made  wider  at  tbe  middle  (Fig,  302  III),  and 
the  développent  of  the  surface  caused  in  ail  directions  is  no 
longer  possible,  tbe  coispartment  is  both  raised  and  swelled, 
tbus  a  course  is  curved  to  tbe  niddle  and  also  irade  wider  to 
one  end  .  Fig.  302  IV. 

Wfeen  tbe  rise  or  swelling  is  unimportant,  thèse  variations 
for  a  separate  course  are  so  small  as  to  be  easily  equallzed 
by  tbe  joints.  If  greater.  tben  in  using  bricks  some  of  their 
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icnst  be  out  eonewbat,  od  froio  time  to  tiae  egoalizing  is  niade 
by  a  wedge-sbaped  course.  Rabble  can  be  soaght  with  the  neces- 
sary  tbickness,  but  eut  stone  witb  better  construction  irnst  be 
arranged  accordingly  and  for  siœplicity  are  fitted  above  on  t 
tbe  centering. 

Pointed  swelled  compartaioDts . 
A  partioular  irregularity  ooours  in  pointed  swelled  compart- 
Btents  abova  at  the  yertex.  If  the  oourses  are  plaoed  radial  to 

the  archas  Pig.  303  sbows  in  section  and  Fig.  304  in  plan,  at 
tbe  top  is  a  lenticular  space  to  èe  filled  by  eut  stones.  It 
is  closed  in  a  soaewbat  irregular  luanner  in  tbe  eaplier  vaults. 
and  is  icore  easil:  coropleted  witb  bricks  tban  witb  rubble.  In 
tbis  mode  of  vaulting  with  radial  joints  and  rooatly  done  free- 
band,  the  joints  appear  as  cnrved  lines  in  plan.  Fig.  304.  For- 
tber  illustrations  are  in  Fig.  305  tbe  internai  view  of  a  coni- 
particent  and  in  Pig.  306  is  represented  tbe  forni  of  a  widened 
course,  and  it  is  assuised  tbere  for  Œore  easily  understanding, 
tbat  the  compartment  forits  a  part  of  a  spherical  surface. 

A  substantially  différent  procédure  is  given  by  Vlollet-le- 
Duc  in  bis  Dictionaèy  of  Architecture.  Vol.  IV.,  p.  105.  Accord- 
ing  to  it  tbe  joints  appear  in  plan  as  straight  lines  parallel 
to  the  ridge  line.  The  beds  are  not  radial  planes  as  before, 
but  are  curved  conical  surfaces.  For  coiBparisoD  this  method  of 
vaulting  is  compared  with  the  forcer  in  Figs.  308  to  312. 

If  each  course  is  supported  until  closed  by  a  movable  center- 
ing, that  is  best  set  each  time  under  the  top  edge  of  the  cou- 
rse to  be  set,  then  this  centering  «rill  be  set  radially  in  the 
first  aethod  (Fig.  SOS,  but  on  the  contrary  will  alvays  be  set 
vertically  in  the  method  of  Viollet-le-Duo  (Pig.  308).  Since 
the  lengths  of  the  oourses  contenually  inorease  froœ  below  up- 
ward,  Viollet-le-Duc  reooœmends  for  their  support  two  extensi- 
ble planks  held  together  by  bolts  and  slots,  that  can  be  exton- 
ded  as  desired.  (?ig.  311).  If  the  mason  only  takes  eare  that 
the  side  of  this  centering  is  always  accurately  vertical,  then 
will  the  joints  be  accurately  arranged,  and  in  eaoh  course  will 
occur  a  sœall  e^ualizing,  sinoe  the  ends  are  a  little  narrower 
than  the  oalddle.  Thus  the  mason  without  assistance  will  gire  $o 
each  course  its  proper  form  until  he  cônes  to  the  middle,  where 
a  regular  closing  at  the  ridge  ooours  of  itself.  It  is  necessa- 
ry  to  giye  to  the  oason  nothing  more  than  the  rise  of  tbe  longest 
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ooarse  at  the  ridge,  or  sore  oovreotly  tbe  radius  of  his  oent> 
erlng,  and  ail  olse  then  resalts  of  itself.  It  is  reooaiBended 
at  the  given  place  to  eonstruot  the  lower  third  as  ordinary 
œasonry  «ithout  a  oentering,  «hère  th*  mason  takes  a  line  oor> 
responding  to  eaeh  course  on  the  oentering,  by^:l,ayiÉg3a  rod  of 
the  length  of  the  course  as  a  ohord  on  the  arch.  A  sketch  is 
added  to  this  ezplanation  that  shows  the  courses  in  the  lower 
third,  that  hâve  no  bend  upward  but  rather  seeœ  to  hâve  eut  s 
sidewise.  7iollet*le-6uc  hère  naakes  a  sligbt  error^  if  the  low- 
er thlrd  is  bnilt  in  the  way  gi^en  by  him,  there  originates  w 
where  the  use  of  the  centering  begins,  a  lentioular  opening  a 
and  a  break  in  the  direction  of  the  ccapartnent  as  shown  in 
Fig.  310a  in  section  and  eleration.  To  fill  this  lack  are  hère 
necessary  saall  irregular  blocks,  that  look  heavy  and  ugly.  T 
Therefore  it  must  be  more  correct  also  to  curwe  upward  the  low- 
er courses,  ewen  when  turned  without  the  centering,  as  also 
assuned  in  eleration  in  Fig.  310. 

If  tbe  two  irethods  of  vaulting  are  compared.  it  is  obvions 
that  in  tfae  second  an  advantage  is  to  be  seen,  that  the  correct 
placing  of  the  centering  is  easily  watcbed  and  that  it  gives 
a  regalar  solution  for  the  crown.  On  the  other  hand  the  form 
of  the  bed  joint  is  unfavorable,  that  in  the  first  procédure 
lies  in  a  plane,  but  is  hère  a  coiplicated  and  curved  conical 
surface.  îhe  surfaces  of  the  compartment  also  differ  froni  each 
other;  by  the  first  construction  results  a  spherical  surface 
curved  about  the  sanie  at  base  and  crown,  while  in  the  other 
case  the  suff ace  is  less  curved  than  in  the  forroer  case,  The 
surface  of  the  intrados  of  each  separate  course  has  in  the 
second  case  approxiirately  the  foriD  of  an  obliguely  ascending 
cylinder  (Fig.  312a).  It  représenta  a  course  like  Fig.  312. 
If  accurately  eut  atones  were  employed,  then  by  the  first  pro- 
cédure results  a  simpler  forn;  (Fig.  307),  and  by  the  second 
the  more  inconvénient  forni  in  Fig.  313»  The  eut  stone  in  fig. 
307  has  only  two  curved  surfaces,  naniély  extrados  and  intrados, 
while  the  beds  and  joints  are  plane;  the  eut  stone  of  Fig.  313 
bas  only  plane  end  joints  while  the  beds  are  curved.  Although 
no  accurately  eut  stones  were  usually  employed,  the  latter  œore 
complicated  tovw   always  expressed  itself  still  in  the  difficnl- 
ty  of  giving  their  correct  positions  to  the  ordinary  rubble  or 
bricks. 


156 

If  a  coœpartnient  is  to  be  built  of  bricks  to  be  plaatered  lateÉ 
then  may  the  centering  be  entirely  oœitted,.as  it  can  witb  enf- 
ficient  swelling  and   correspoDàing  prudence  even  long  coaraes 
can  be  torned  freetoand.  With  natoral  stone  tbe  centerlng  can 
well  be  oŒitted,  and  it  is  advised  for  brick  compartments  on 
accoont  of  tbe  regnlar  appearance. 

2.  Horisontal  oourses  of  oompArtments . 

2.  Horizontal  conrses  in  conpartnients.  ïhe  arrangement  jast 
described  bas  tbe  faalt,  tbat  tbe  goite  long  ridge  courses  are 
icade  rather  beavy  in  freeband  masonry.  More  tastefnl  are  obli- 
qoe  courses  as  sbown  in  plan  in  Fig»  298  III,  that  icay  take  d 
différent  directions*  Farticular  considération  is  reQuired  by 
the  position  forined  wben  the  courses  rnn  horizontally,  or  œore 
correctly  if  the  ends  of  eacb  course  lie  at  the  saniç  beigbt. 
On  the  ordinary  cross  vaults  witbout  raising  this  change  bas 
no  effect,  since  the  courses  ail  teroinate  uniformly  at  tbe 
ridge  horizontally  (Fig.  298,  coirpartment  9.  and  by  a  slight 
raising  is  no  great  advantage  obtained  (compartnient  II).,  the 
courses  are  only  a  little  shorter  at  top,  but  extend  in  tbe 
ridge  line  0  G  wlth  a  tedious  and  pointed  interlacing,  First 
witb  a  stronger  raising  will  tbe  horizontal  courses  for  a  sim- 
ple cross  vault  bécote  irore  tastefal,  and  the  interlacing  is 
Œore  nearly  rectangular*  III  in  Fig*  298.  Interlacijag  is  enti- 
rely avoided  in  IV  as  in  the  vaults  at  Eiga  sbown  in  Fig.  299. 
Thougb  hère  tbe  side  and  diagonal  arches  are  pointed,  but  no 
angle  existe  at  the  ridge,  the  courses  extend  like  the  horizon- 
tal rings  of  a  dôme  in  regular  curvature  over  tbe  ridge,  an  ar- 
rangement that  by  tbe  onission  of  the  ridge  rib  is  to  be  terro- 
ed  particularly  tasteful,  and  is  also  to  be  strongly  recomiDen- 
ded  for  new  structures  witb  strongly  raised  vaults.  If  tbe  sw- 
elling  is  moderate,  the  rings  will  be  about  concentric  around 
the  Œiddle  of  the  vault,  but  if  it  be  raised  very  high,  then 
in  the  vicinity  of  its  crown  must  be  a  departure  from  the  hor- 
izontal lourses,  as  shown  by  the  vaults  at  Riga. 

In  œany  cases  a  prominence  of  the  ridge  line,  whether  as  gr- 
oin or  hollow  is  not  to  be  avoided,  and  then  the  use  of  a  ridge 
rib  is  not^'dnly  convenient  for  the  érection,  but  is  often  req- 
uired  even  for  statical  reasons.  Tbis  owessits  origin  chiefly 
to  tbe  use  of  oblique  courses. 

l/ore  than  for  the  siniple  cross  vault  bave  horizontal  courses 
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a  value  for  a  rich  fan  or  net  vaolt,  esfeciàlly  if  ail  their 
arches  are  straok  with  the  saire  radios.  In  this  case  the  cour- 
ses in  tbe  plan  are  perpendioalar  to  the  line  bisecting  the 
angle;  in  plan  and  élévation  resolts  a  siroilar  regnlar  forin 
(Fig.  314),  and  therefore  this  position  of  the  coorses  nas  gen- 
erally  usual  for  such  forisB  of  vaults. 

For  tbe  smallest  distance  between  the  ribs  of  the  fan  yault 
oaa  even  be  turned  freehand  compartments  wlthout  svelled  cour- 
ses. Tbe  lowar  oonrses  with  their  slight  inolinatloa  lie  safe- 
ly  on  eaoh  other,  and  the  upper  ones  evermore  assane  the  peou* 
liarity  of  straight  arches.  If  the  upper  course  is  Terj  short, 
it  is  alloirable  to  turn  this  betveen  the  ribs,  but  if  longer 
it  is  advisable  to  set  a  supporting  prop  under  a  course  antil 
the  cooipartœen t  is  closed  in.  Such  props  sometlaes  reduoe  the 
thrust  and  can  act  as  rests  in  need,  if  the  considérable  thru- 
sts  of  the  horizontal  straight  arches  are  not  suffioiently  in 
equilibrium.  The  last  courses  are  to  be  set  very  firmly  betwe- 
eB  the  preceding,  so  that  they  can  exert  a  sidewise  stress  on 
ail  other  courses.  Bow  if  the  spporting  props  and  «enterings 
under  the  ribs  are  reœoved,  then  in  case  the  mortar  still  pos- 
sesses  a  little  ductillt:,  the  coœpressile  stresses  are  trans- 
ferred,  the  effect  of  the  horizontal  arches  is  reduced,  and 
therefore  the  compartnent  exerts  stresses  fros  course  to  course. 
It  has  the  form  of  a  section  of  a  tunnel  vault  and  aets  oorres- 
pondingly.  Â  slight  settlement  of  the  horizontal  courses  dovn- 
ward  is  to  be  expected. 

Naturally  hère  also  bave  swelled  courses  their  préférences 
before  ail  others  in  the  upper  parts  of  the  compar tooen ts,  they 
cause  a  diffeeent  transfer  of  pressures  to  the  ribs,  but  quite 
particularly  lessen  during  vaulting  the  just  described  side 
thrust  of  the  separate  courses  against  the  ribs.  For  a  plain 
construction  will  also  the  movable  oentering  gire  good  service 
bere,  but  men  œostly  omit  its  use  and  turn  the  courses  entirely 
freehand . 

3.  Oourses  perpendicular  to  the  diagonal  groins. 

3.  Courses  with  bed  planes  perpendicular  to  the  diagonal  gr- 
oins (Pig.  315)tire  particularly  favorable  for  ordinary  souare 
or  nearly  square  vaults.  îhey  bave  twofold  advantages  in  the 
exécution  that  they  extend  in  a  plane  above  the  groins  and  that 
they  lie  close  at  the  crown  below  90**,  the  latter  indeed  only 
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for  sqnare  vaults,  The  plane  of  the  joints  is  perpendicnlar  to 
the  vertical  plane  of  tbe  diagonal  groin  and  passée  tbrongb  t 
the  iDiddle  of  the  latter*  In  the  diagonal  section  (Fig.  315a) 
the  joint  plane  therefore  appears  as  a  radial  straight  line. 
The  separate  conree  may  be  straight  or  swelled, 

This  position  of  the  course  is  now  the  osnal  one  in  Genany, 
and  ne   shall  therefore  show  its  graphical  représentation  in  t 
the  following.  Although  the  eiecotion  is  not  after  sacb  a  draw- 
ing  bot  is  done  aocording  to  the  eye  of  a  skilled  isaster,  and 
conseqnently  there  are  àlirays  shown  slight  variations  and  irr- 
egalarities»  it  follows  the  principle  seen  hère* 

het    a  b  c  d  in  Flg.  315  b9  the  plan  if  a  reotangular  oross 
vault  vithout  ribs.  In  fig.  315a  is  drawn  the  diagonal  section, 
whioh  the  hère  seœioircular  diagonal  groin  in  aotual  élévation, 
but  the  tvo  side  arches  are  in  projection*  the  aetaal  forai  of 
half  a  side  aroh  being  liven  at  the  side.  Fig.  316  represents 
the  crosa  section  at  a  smaller  scale,  the  crowns  of  the  side 
arches  K  and  L  œay  hâve  the  same  or  différent  heights  as  the 
ffliddle  crown  C,  the  Connecting  ridge  lines  K  C  and  0  L  may  be 
straight  or  swelled.  If  the  three  points  are  at  equal  heights 
and  the  compartment  courses  are  not  swelled,  the  ridge  lines 
are  also  straight,  but  otherwise  are  convex.  If  the  middle  of 
the  vault  lies  higher  than  the  coown  of  the  side  arch,  it  is 
siaiplest  to  dvaw  a  circular  arc  through  the  three  points  KCL 
as  a  ridge  line.  With  very  strongly  swelled  courses  the  ridge 
line  is  also  aiade  more  oonvex  (See  C  D  Ll,  so  that  the  load 
of  the  courses  hère  intersecting  in  4  groin  can  be  safely  trans-j 
ferred.  The  curvature  of  the  ridge  line  is  also  with  référence 
to  a  fine  development  of  the  compartment  with  a  certain  relat- 
ion to  its  swelled  form.  In  any  case  the  curvature  of  the  ridge 
fflust  not  be  oarried  toc  far,  since  otherwise  an  angle  project- 
ing  downward  might  be  formed  in  the  compartment.  In  the  prése- 
nt case  let  the  ridge  line  be  assuœed  as  a  circular  arc  in  botb 
directions,  its  projections  being  as  given  in  the  diagonam  sec- 
tion of  ?ig.  315a. 

It  is  next  to  draw  the  bedsof  the  vault.  For  this  purpose  t 
the  division  into  courses  is  taken  on  the  diagonal  aroh  (for 
example  in  brick  courses)  and  through  the  division  points  1,  n 
etc.,  are  drawn  radii  to  the  centre.  The  prolongations  1  m,  n  o 
of  thèse  radii  indicate  the  élévations  of  thèse  beds^  that  ©ven 
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if  swolled  ^ppoar  as  straigJit  lines.  Tho  division  pointa  are 
the  aotual  side  arch  at  the  side  ara  easil;  found  by  borison- 
tally  transferring  the  points  a,  o,  eto.  to  a^o^,  etc. 

Thea  the  difision  points  of  both  arches  are  also  to  be  traos- 
ferred  to  the  plan.  Prom  those  points  on  the  diagonal  aroh  (see 
1,  n,  eto.  in  Pig.  315a)  vertioals  are  dropped  on  the  ground 
line  and  the  divisions  thus  obtained  are  transferred  to  the 
diagonal  on  the  plan,  l^ikewise  are  found  the  points  m,  o,  eto 
on  the  plan.  If  the  two  oorresponding  points  are  Joined,  then 
are  found  the  plan  of  the  beds  In,  no,  eto.  If  the  joints  are 
reall;  straight  lines^  they  are  so  in  the  plan,  if  swelled,  t 
they  will  also  show  a  slight  ourvature  in  tha  plan,  that  oan 
be  obtained  by  the  projection  of  separate  points.  The  drawing 
of  such  ourved  beds  will  not  be  treated  further,  since  it  is  a 
simple  probleœ  in  desoriptive  geometry  and  is  useless  in  praotioe 

The  oonstraotion  of  the  other  half  of  the  oompar tmest  corres- 
ponds exaotly  to  this,  and  the  compartments  on  the  right  and 
left  of  the  diagonal  arch  will  naturally  be  unsymnetrioal  in 
rectangular  yaults. 

If  necessary,  it  is  not  difflcult  to  draw  the  projection  of 
the  sprlnging  of  the  vault  on  a  plane  perpendioular  to  the  dia- 
gonal, as  done  in  Pig.  815b.  Prom  this  is  obtained  the  revolv- 
ed  plan  of  a  course  in  Pig.  315o,  which  show&  the  angle  it  the 
groin  and  allows  the  end  joints  to  be  drawn  in.  If  the  courses 
are  swelled,  the  curvature  is  carried  into  this  revolved  plan, 
pig.  315d,  and  from  there  oan  be  projected  back  to  the  élévat- 
ion in  Pig.  315e. 

Entirely  in  the  same  manner  will  the  course  of  the  beds  and 
end  joints  be  found  in  a  cross  vault  with  ribs,  where  instead 
of  the  groin  ed ce  the  two  side  lines  of  the  ribs  are  to  be  ta- 
ken  as  bases. 

In  case  accorately  eut  atone  does  not  corne  in  qnestion.  socb 
projections  of  courses  are  irostly  superfluons.  When  the  center- 
ings  are  established  for  tbe  groin  and  edge  lines  or  tbe  ribs 
are  torned  in  ribbed  vaults,  tben  it  is  only  necessary. to  tell 
a  skilled  niason  that  the  coorees  are  to  rnn  perpendioular  to 
the  diagonal  arches  and  to  forther  inforn)  him  whether  and  with 
what  rise  or  radius  the  courses  are  to  be  swelled,  and  he  will 
then  be  able  to  vaalt  the  coŒpartnients  correctly.  Swelled  cour- 
ses are  natnrally  always  more  favorable  than  straight  for  free- 
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freeband  masonry. 

Unequal  vidtb  of  oourse. 

Figs  315  and  315a  sbow  bow  tbe  bed  Unes  diverge  îrom   the  d 
diagonal  arcb  io  tbe  plan  and  élévation,  so  that  tbe  eeparate 
courses  increase  in  width  toward  tbe  side  arcbes  and  ridge  li- 
nes.  Witb  small  stresses  in  tbe  vaalt  tbis  increase  is  boirever 
unimportant  and  is  obtained  in  ptactlce,  partly  by  sirting  tbe 
bricks  tbat  are  never  of  eaaetly  tbe  same  tbickness,  bot  part- 
ly by  simply  making  tbe  beds  of  mortar  tbicker  toward  tbe  cross 
arcbes.  If  tbe  différence  in  lidtb  becomes  greater,  tben  Œay 
tbe  bricks  in  certain  courses  be  eut  somewbat  tbinner  toward 
one  end,  or  there  can  be  occasionally  inserted  -a  wedge-sbaped 
course»  But  cutting  tbe  bricks  must  be  very  neatly  done,  and 
entire  cutting  tbrougbout  niust  be  avoided  witb  regard  to  tbe 
strength  of  tbe  vault. 

Jî   in  extensive  vaults  tbe  différences  in  width  of  fcbe  sepa- 
rate  courses  is  so  great,  tbat  tbey  cannot  be  loade  witb  tbe 
ordinary  iceans  in  irasonry,  tben  one  départs  from  tbe  consist- 
ent making  of  tbe  beds  perpendicular  to  tbe^groin.  Tbere  can 
be  cbosen  tbe  variations  fron)  tbe  prescribed  construction  to 
be  EDentioned  under  4  and  5- 

But  it  is  not  stated  &l    ail,  tbat  tho  courses  are  always  to 
be  œade  wider  toward  the  side  arches,  for  er&n    tbe  oonTsrse  m 
œay  ooour.  When  tho  groin  is  rery  higb  but  tbe  apex  of  tbe  side 
aroh  lies  rery  low,  thaa  tbe  projection  of  tbe  latter  in  Fig. 
317  œay  fall  at  tbe  point  n^  instead  of  n,  i.e.,  it  can  lie  b 
belov  tbe  diagonal  groin.  But  as  a  furtber  drawing  soon  sbovs, 
it  would  lead  to  courses  «blcb  conversely  diminisb  froa  tbe 
groin  toward  tbe  side  arcbes. 

4.  Inolined  parallel  courses. 

Only  tbe  èongest  course  lies  in  a  plane  perpendicular  to  the 
diagonal  arcb,  the  otber  courses  running  in  parallel  planes. 
In  tbe  diagonal  section  of  Fig.  317  tbe  largest  bed  m  n  is  dr- 
awn  radial  to  tbe  centre  C  of  tbe  circle.  On  tbe  diagonal  are 
thef  divided  tbe  widths  of  tbe  courses  and  tbrough  tbe  division 
points  are  drawn  parallels  to  id  n.  Tbereby  are  obtained  tbe  p 
projections  of  the  courses,  whicb  can  be  transferrad  to  tbe 
plan  or  otber  views.  Tbe  lower  courses  rise  obliquély  fron  the 
diagonal  to  tbe  gide  arcb;  if  tbe  aœount  of  rise  is  given  to 
the  n?ason  for  tbe  lower  courses,  tbey  by  uniforn'  widths  of  rra- 
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masonry  will  naturally  be  obtained  about  the  direction  desired 
for  the  long  courses.  For  simple  cases  it  will  be  unnecessary 
to  lay  off  the  direction  of  tbe  beds  in  the  draning,  the  lower 
courses  approximately  rise  rather  obliquely  froni  tbe  diagonal 
groÏD  and  tbe  compartments  are  bnilt  witb  courses  of  equal 
breadth  to  the  niddle,  a  Œoderate  swelling  being  given  ho  the 
courses. 

5.  Perpendicular  parallel  courses. 

Ail  courses  are  parallel  in  plan  and  are  perpendicular  to 
the  diagonal.  In  tbe  diagonal  section  are  no  longer  radial 
joints,  but  they  are  ail  represented  by  parallel  lines. 

Let  Pig.  318  be  the  plan  and  a  part  of  a  vault  with  ribs,  so 
that  a  is  the  cross  rib,  b  b'  shows  the  diagonal  rib  and  o  c 
the  side  arch.  Now  in  Pig.  318a  is  drawn  the  élévation  of  the 
diagonal  arch  whioh  also  represents  the  élévation  of  the  oross 
arch,  if  it  is  assumed  that  both  are  struck  with  the  same  rad- 
ius. The  diagonal  arch  is  now  exeouted  to  the  height  e,  so  th- 
at it  is  Intersected  by  the  radial  line  e  f '  .  Over  thé  point  d 
on  the  plan,  that  bas  the  satne  name  in  both  Pigs.,  the  ribs  se- 
parate  froin  each  otber.  Thus  the  point  of  séparation  lies  in 
the  vertical  erected  at  d  and  consequently  is  at  d'.  Hère  may 
the  beds  of  the  springing  of  the  ribs  lie  still  horizontal,  a 
and  hence  are  eut  obliquely  by  the  arches  as  shown  by  d'd'.  P 
Protn  e  is  laid  off  downward  on  the  back  of  the  arch  the  divis- 
ions for  the  separate  compartnaent  courses  according  to  the  th- 
ickness  of  the  bricks,  and  tben  the  projections  of  thèse  divi- 
sionr<points  are  transferred  to  the  horizontals  e  f  as  f  1,  2, 
etc.  In  the  plan  thèse  points  are  laid  off  forward  froœ  the  p 
point  d  on  the  diagonal  arches,  and  accordingly  the  beds  are 
drawn  perpendicular  to  the  direction  of  thèse  arches,  so  that 
they  intersect  the  cross  arches. 

Accordingly  the  èle»ation  of  the  part  of  the  vault  can  be 
formed  that  Pig.  318b  represents,  where  one  diagonal  rib  is 
shown  in  front  élévation  and  the  cross  rib  is  rià  oblique 

projection . 

Indeed  a  very  sligbt  swelling  results  in  this  arrangement 

naturally  foc^eeoh  couBse  of  the  compartment,  if  each  line  is 
a  straight  one  on  the  cooipar  tœen  t .  This  may  be  more  fully  exp- 
lained.  The  extrême  bed  in  Pig.  318  goes  from  e  to  h.  While  t 
then  the  point  e  also  lies  at  e  |û.Pig.  318a,  the  point  h  lies 
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there  on  tbe  oross  aroh  siailar  to  tha  diagonal  and  farther  b 
back  at  h.  If  the  horizontal  lines  on  the  oompar tmen t  are  al- 
ways  to  be  straight,  then  the  projection  of  the  rising  beds  in 
Pig.  318a  is  the  curved  line  e  h.  The  sirelling  of  this  is  dis- 
tributed  over  the  entire  length  of  the  bed  and  acoordingly  is 
extremely  small.  The  Big.  shows  at  the  same  tinae,  that  the  co- 
urse in  question  rises  froœ  the  diagonal  aroh  to  the  cross  aroh 
indeed  by  the  différence  in  height  of  the  points  e  and  h,  Acc- 
ording  to  the  first  construction  shown  in  Pig,  315  this  rise 
was  snaaller.  Above  the  ridge  of  the  oross  arch  ever  beooaes 
less  and  at  last  entirely  disappears.  If  the  courses  of  the  c 
cotopartment  are  made  straight,  which  is  however  possible,  then 
will  the  horiaontal  lines  on  the  coœpartaien t  show  a  slight  ug- 
ly  curvature  inward.  By  the  use  of  compar tmen ts  with  a  strong- 
er  intentional  swelling,  thèse  will  best  be  set  off  upward,  v 
whereby  according  to  the  method  recoœœended  by  Viollet-le-Duc 
a  yertical  moTable  centering  oan  be  used. 

SuHiœary  of  the  positions  of  the  courses. 

In  tbe  preceding  are  described  five  différent  arraggemeDts 
of  the   courses,  that  are  ail  jsstifiable,  and  whicfa  is  to  be 
chosen  is  to  be  decided  only  in  the  case.  To  wa^e   the  différ- 
ences clearly  prominent,  they  are  placed  beside  each  otber  in 
diagonal  section  in  Fié.  319  for  comparison.  1,  shows  courses 
parallel  to  the  ridge  of  the  coropartiEent;  2,  hori2ontal  cours- 
es; 3,  radial  courses  perpendicular  te  the  groin;  4,  parallel 
courses  in  oblique  direction;  5^,  semé  in  perpendicular  direct- 
ion. For  conopleteness  is  added  the  arrangement  6,  in  which  tbe 
courses  lie  perpendicular  to  tbe  groin,  te  ths  cros;;  arc/i,  .  ig 
to  the  ridge,  and  ^otn  in  the  iràddle  of  tbe  coŒpartirent  or  in- 
terlace there. 

Intersection  of  tbe  courses  of  tbe  compartEent, 

On  vaults  with  projecting  cross  and  rib  arches  whose  backs 

are  furnished  by  a  projection  entering  the  coœ  par  tirent,  tbe 

courses  do  not  join  togetber  generally  but  siirply  intersect 

aéainst  tbe  projection  (Fig.  320).  The  stones  are  to  be  eut 

courses 
so  that  they  fit  well.  The  direction  of  tbe  stanrtï  is  alirost 

iiiiiraterial,  and  there  is  little  value  in  iraking  then  perpend- 
icular to  the  diagonal,  the  junction  at  the  ridge  liée  at  tbe 
itost  is  considered,  except  that  tbe  existence  of  the  ridge  rit. 
Intersection, 
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It  is  otherwise  with  arches  wbose  section  withoot  projection 
at  back  lies  beneatb  the  compartiDents.  for  hère  the  courses  in- 
tersect  over  the  arch^and  their  nsatual  directions  are  tberefore 
of  importance.  If  the  solution  described  above  and  so  Dooch  eœ- 
ployed  exists,  nhere  the  courses  cross  the  diagonal  arches,  h 
hère  one  course  goes  directly  into  the  other,  but  an  intersec- 
tion oocurs  on  the  cross  arch,  that  by  a  rectangnlar  eut  is 

foriDed  like  Fig»  321  çr  322,  but  with  an  oblioue  eut  the  bricks 

m 
require  cutting,  wbile  nneyiriretrical  iteeting  as  in  Pig.  323  o 

occur.offsets  in  the  intersection.  A  jnnction  erists  at  the  r 
ridge  line  as  shown  in  perspective  in  Fig.  325^ 

On  the  back  of  the  diagonal  arch  the  two  arches  belonging  to 
the  différent  bays  lap  Eost  simply  as  in  Fig.  324a,  and  there- 
fore  the  springings  of  both  arches  Œust  be  eut  separetely  and 
conseguently  weakened  thereby.  Hence  it  is  advisable  for  great 
spans  to  seek  a  strengthening  of  the  bond  in  such  places,  wbicb 
is  effected  nost  easily  in  the  way  shown  by  g'  in  the  perspect- 
ive of  Fig.  324,  so  that  both  arches  close  alternately  with  a 
stretcher  k  and  begin  with  a  header  1.  On  the  back  of  the  dia- 
gonal rib  Œust  be  eut  the  separate  bricks  to  obtain  the  saire 
foTŒ  of  joining.  But  this  cutting  will  be  reduced  if  the  backs 
of  the  ribs  hâve  the  forni  shown  in  Fig.  324b. 

On  the  back  of  the  cross  arch  a  io  Fig.  318  meet  the  contin- 
uous  courses  of  the  connpartments  passing  over  both  diagonale- 
ribs  b  and  b'  and  are  eut  to  the  line  m  n  o  p.  Hence  whea  the 
separate  vault  bricks  can  no  longer  overlap,  the  position  of 
each  separate  course  is  secured.  But  since  the  separate  arches 
sink  from  m  to  g  in  Pig.  318b,  and  further  each  course  has  a 
bearing  in  the  one  next  beneath,  the  adhésion  of  good  mortar 
suffices  to  hold  the  brick  àt  m  in  its  place,  k    corresponding 
strengthening  as  the  diagonal  rib  has  by  the  brick  1  can  also 
be  receivod  by  the  cross  rib  aottording  to  Fig.  3E4,  when  begun 
with  bricks  standing  on  edge. 

Just  conversely  is  the  junction  of  courses  when  parallel  to 
the  ridge  of  the  vault,  as  they  then  cross  the  cross  arches  a 
and  intersect  on  the  diagonal  arches;  the  intersection  at  the 
ridge  entirely  disappears. 

Vaults  without  ribs. 
The  érection  of  vaults  without  ribs  occurs  in  the  saice  way 
as  for  ribbed  vaults,  but  bere  the  construction  et  tbe  ^roin 
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angles  reooires  still  more  care.  In  rubble  vaalts  of  the  early 
middle  âges  the  construction  of  the  groin  was  always  a  rather 
a  miracle.  In  careful  exécution  were  employed  at  the  groin  st~ 
ones  Œore  or  less  cul  to  fit,  ^en  freouently  îfere  satisfied  m 
merely  by  angle  headers,  but  otherwise  the  stones  were  allowed 
to  neet  witb  a  joint  at  the  angle.  Eut  the  neglect  of  a  suppor- 
ting  angle  was  conceivable,  and  its  heavy  construction  contrib- 
uted  a  good  part  to  the  introduction  of  the  supporting  and  pro- 
jecting  rib  arches.  Eut  moreoyer  in  the  entire  middle  âges  end 
espeçially  in  secular  art  were  also  executed  nany  vaults  witb- 
out  ribs,  as  also  tbey  hâve  again  found  extended  fse  in  wooden 
buildings. 

Eut  in  then)  the  strengthening  of  the  diagonal  arch  shown  at 
1  in  Fig.  324  bécane  a  necessity,  so  that  the  bond  was  made 
entirely  accordinir  te  Fig.  318b,  differing  from  this  Fig.  only 
in  that  the  section  of  the  rib  is  omitted,  and  on  the  contrary 
the  triangle  g  r  s  eut  of f  the  hric'k  z   in  Fig.  318b  remains. 
Eut  then  this  brick  does  not  retain  its  rectangular  shape,  but 
it  irust  be  eut  more  obtuse  nearer  the  ridge  of  the  vault. 

C«ll  (cloister)  vaalts. 

Weanwbile  that  this  cutting  may  also  be  avoided,  tbere  orig- 
inated  those  native  vaults  particularly  in  the  Ealtic  provin- 
ces» yet  as  a  rule  in  cross  vaults,  but  the  èell  vaults  arran- 
gea according  to  a  more  complicated  System,  wbich  are  so  form- 
ed  that  the  groin  angle  shons  a  right  angle  in  every  section 
made  perpendicular  to  it.  Fig.  326b. 

Between  the  groin  angles  that  mostly  oppEesent  rich  star  or 
net  foras,  the  oompar  tossn  ts  rise  like  sœall  pyraœids  or  high 
troughs.  Tbe  beds  lie  in  a  plane  perpendicular  to  the  arch  (ra- 
dial) and  form  a  right  angle  at  the  groin,  that  makes  possible 
a  simple  brick  bond  (Pig.  326c).  Dsually  the  beds  lie  symmetri- 
cally  to  a  plane  perpendicular  to  the  groin,  so  that  then  foroi 
at  each  side  an  angle  of  45*  with  this  plane. 

On  the  last  assumption  is  based  the  construction  of  the  beds 
shown  in  Pigs,  326  and  326a.  For  siraplicity  is  assumed  an  ord- 
inary  oross  vault  and  straight  beds. 

On  the  revolved  aroh  is  first  made  a  division  for  setting 
the  bricks  on  it.  Through  the  différent  points  of  the  arch  ab- 
ove  a  b  are  drawn  radii  of  any  lengths,  and  thèse  are  intersec- 
ted  by  a  oonoentric  arch  at  any  distance  a  b,  and  on  ab  are 
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drawn  the  line  1  1  parallel  to  a  b  at  the  same  distance,  the 
division  points  are  then  projeoted  down  on  a  b,  whioh  on  the 
conoentric  <are  out  by  the  radil  on  1  1,  forœing  thô  points 
found  on  a  b  and  1  1,  so  that  the  ground  projections  of  the 
beds  of  a  portion  of  a  compartment  are  found.  pikewise  are  ob- 
tained  tha«efor  the  adjacent  portion  of  the  ooœpartment,  where- 
by  the  intersections  above  a  d  are  also  found. 

?ig.  326.  then  shows  the  cross  section  of  Pig.  326.  It  is  n 
next  to  détermine  in  this  section  the  height  of  the  point  d 
as  well  as  the  location  of  the  point  f*  of  the  diagonal  aroh 
in  Pig.  326.  Through  the  latter  is  drawn  the  radius  and  there- 
on  is  laid  off  the  distance  of  the  point  d  in  plan  from  the 
line  a  C  as  fi.  The  distance  of  the  point  d  froœ  C  is  laid 
off  in  Pig.  326.  from  C  to  d',  a  perpendicular  is  erected  at 
the  latter  and  then  is  laid  off  the  height  of  the  point  i  abo- 
ve  a  C,  when  the  height  of  the  point  d  and  the  position  of  the 
bed  d'f'are  found  in  d'f.  Likewise  are  ail  the  other  beds  ob- 
tained,  for  exatnple  those  of  the  beds  i  h  k  as  i'h'k'.  The  beds 
obtained  then  détermine  of  themselves  the  concave  angle  and  the 
intersection  therein. 

On  the  laying  off  of  a  cell  vault  found  in  Cracow,  see  the 
study  by  G,  Bizanz  in  Allg.Bauz.  1888.  Vienna. 

Fl,^,  326a  sbows  bow  tbe  point  d  rises  high  above  the  crown 
of  tbe  diagonal  arcti.  se  that  a  considérable  loss  of  height 
occurs  in  gênerai.  îhis  is  lessened  in  a  way,  if  th€  faces  of 
the  coitpartirent  rise  froŒ  the  diagonal  arch  rise  in  corved  in- 
stead  of  straight  lines,  Sucb  a  vaolt  then  differs  from  the 
cross  vaults  shown  above  with  flat  swelling  only  in  this,  that 
hère  the  segmentai  arch  of  the  swelling  is  replaced  by  a  broken 
pointed  arch,  that  nay  also  pass  into  a  quadrant. 

Yet  for  any  considérable  span  the  introduction  of  this  curved 
line  will  bowever  redoce  insofficiently  the  loss  of  height,  end 
only  in  the  réduction  in  the  size  of  the  panels,  i.e.,  in  an 
increase  in  the  curved  lines  dividing  the  ground  surfaces,  is 
to  be  found  an  effective  E-eans.  Also  there  results  thereby  the 
transition  froïc  the  plan  if  the  cross  vault  to  that  of  the  star 
or  net  vault.  Eut  even  retaining  the  crose  vault  the  panels  be- 
coŒe  smaller  and  the  beights  are  reduced  as  shown  in  the  pers- 
pective of  Pig.  326b,  as  soon  as  also  the  ridge  line  is  forired 
as  a  groin  arch,  wbich  is  then  built  like  the  otbers  foriring 
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a  rect.Dgular  angle,  whereby  the  entire  plac  is  then  divided 
in  eight  compartaents. 

The  préférence  for  smaller  compartmente  is  explained  also, 
that  Hitb  great  compartiDents  the  beds  î?oold  be  too  divergent. 

A  very  substantial  différence  of  this  céll  vault  froir  the  or- 
dinary  cross  vaalt  withoot  ribs  appears  in  the  proportions  of 
the  c^oss  arches  where  several  bays  join.  While  in  the  cloist- 
er  vanlts  the   cross  arches  may  also  be  foriced  as  groins,  in 
which  the  compartments  regolarly  intersect  eacb  otber,  this  in- 
tersection occars  in  otber  vaults  withoot  ribs  by  the  intei^sec- 
tion  of  the  courses,  The  nneveness  this  Œakea,  especially  in 
vaults  not  plastered,  causes  it  to  be  désirable  to  conceâl  by 
a  projecting  cross  arch,  on  the  back  of  which  is  made  the  junc- 
tion  of  the  courses.  The  arrangeirent  of  this  cross  arch  is  ve- 
ry coiriDon  in  works  of  secular  architecture,  where  the  vault  w 
without  ribs  chiefly  finds  its  place,  where  in  an  upper  story 
are  reouired  walls  placed  on  it,  whose  location  is  then  deter- 
ffined  by  the  division  of  the  bays  of  the  vault. 
10.  Centerings  and  Erection. 

Préparation  of  the  centerings  for  arches. 

Centerings  are  called  tbe  wooden  fores,  whose  backs  are  int- 
endec  to  support  the  vault  ribs  during  the  construction.  Their 
icanual  construction  is  done  in  varions  ways.  fiere  will  be  giver 
briefly  only  so^e  of  those  most  comnion. 

1.  Tbey  can  be  forired  like  a  pair  of  rafters  and  the  tie  in 
Fig.  327a,  on  the  backs  of  which  are  eitber  eut  or  placed  the 
cnrve.  Siicpler  is  the  construction  employed  in  upper  Hesse  sh- 
own  in  Fig.  327,  by  which  short  struts  a  b  of  différent  lengths 
and  eacb  corresponding  to  an  ordinate  of  the  curve  are  set  on 
the  rafters.  Thèse  struts  are  eut  off  exactly  at  the  line  of 
the  curve  and  then  covered  by  a  strip  nailed  on.  on  the  back 

of  which  the  rib  is  built  or  set.  If  the  span  is  considérable, 
exceeding  8  m,  then  must  the  rafters  be  further  connected  ty  a 
second  tie,  or  for  yet  greater  spans  hâve  a  king  post,  a  tie 
and  two  struts. 

2.  The  centering  can  also  be  coiposed  like  a  timber  arch  of 
doubled  or  tripled  pièces  of  planks  nailed  together,  whose  back 
is  eut  to  the  reqaired  curve.  Pig.  327b.  In  snch  arches  with  a 
heavy  load  the  lower  ends  (in  spite  of  contrary  assuiptions) 
tend  to  separate  from  eacb  otber  to  a  certain  degree.  Ey  this 
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cas  be  prodaced  ao  elastic  setting  of  tbe  middle  in  vaolting 
desired  in  certain  circimstances.  If  a  firm  centering  is  wisljj- 
ed,  then  the  lower  ends  are  to  be  held  by  strong  ties,  and  be- 
sides  is  recoirniended  a  sufficient  bracing  to  prevent  defèecti- 
ons  at  tbe  sides. 

Which  constraction  is  préférable  mast  be  decided  by  circuicB- 
tances.  If  the  cost  of  Œaterial  be  least  for  the  latter,  on 
the  contrary  tbe  cost  of  labor  is  greater,  and  the  planks  nai- 
led  together  are  later  asable  only  for  tbe  most  subordinate 
porposes,  wbile  tbe  timbers  fraiced  as  in  Fig,  32?  can  always 
be  readily  used  again. 

Evection  of  centerlng. 

The  érection  of  the  centerings  first  coeurs  when  the  vaoits 
are  to  be  closed,  tbus  after  the  érection  of  the  walls-  Since 
now  tbe  springings  of  the  ribs  are  to  be  nndertaken  at  tbe  sane 
time  with  the  walls,  or  are  set  if  consisting^>of  one  or  ipore 
cot  stones,  a  centering  is  only  needed  from  the  upper  bed  of 
tbis  springingof  the  rib  joined  with  the  wall  as  in  Fig,  32?. 
Since  forther  the  side  and  cross  arches,  if  they  hâve  to  bear 
opper  nasonry,  are  likewise  already  constructed  with  the  wall, 
thns  is  needed  for  the  érection  of  the  vaalt  proper  centerings 
only  for  the  cross  arches  and  for  other  arches  exclasively  cod- 
nected  with  tbe  vault.  Ihe  erectioo  is  on  the  basis  of  contin- 
nous  purlins  d,  which  are  tied  together  by  the  transverse  bea- 
ŒS  e  in  width.  Thèse  beâŒs  are  sopported  by  posts  h  fron  which 
braces  f  support  the  purlins  d.  The  transverse  beairs  can  only 
be  placed  beneath  the  œiddle  lines  of  the  bay,  so  that  the  up- 
per ends  of  the  groin  centerings  can  be  set  on  tbe  struts  g, 
which  are  again  supported  by  a  post  h  standing  on  the  ground. 

As  shown  in  Fig,  327,  ail  posts  are  set  on  wedges  i,  so  that 
when  the  vault  is  closed  only  the  wedges  are  driven  eut  to  per- 
Œit  the  centering  to  sink,  thus  avoidind  any  shaking  of  the  f 
freshly  built  vault. 

Besides  the  ties  given  in  Fig,  327a  but  oiritted  in  Fig,  327, 
the  separtte  fraires  iray  be  held  together  by  longitudinal  tiir- 
bers  like  purlins,  that  bave  notches  for  the  rafters  and  are 
supported  by  struts  from  the  posts  g  or  beans  e. 

Certain  modifications  in  the  centerings  are  necessary  for  t 
the  keyatones  usually  extending  below  the  underside  of  the  rit, 
and  necessary  space  niust  be  left  for  then.  In  the  construction 
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of  Fig,  327  the  short  strate  irsy  be  oinitted  where  tinsber  archesl 
are  cat  to  tbe  cnrve  at  top.  If  their  ends  are  weakened  toc  œ 
iBocb  somewfrat  deeper  blocks  may  be  spiked  on  tben;» 

Otherwise  is  coustructed  the  centering  with  the  use  of  a  fix-l 
ed  post.  Where  in-Fig.  32?  the  Œiddle  support  g  (or  h)  is  set 
on  wedges,  a  through  and  firmly  supported  tiirber  is  arj?anged. 
this  does  not  extend  quite  up  to  the  keystone,  so  that  it  can- 
not  band  on  that  when  tbe  centering  is  removed.  The  centering 
does  not  extend  throagh  above,  but  for  eacb  branch  of  the  rib 
consist  of  a  separate  timber»  whose  apper  end  must  be  so  fast- 
ened,  that  it  can  slide  lown  on  tbe  beau  when  removed,  Each  p 
pair  of  opposite  rafters  can  be  fastened  togetber  above  and  b 
below  by  ties  inclading  the  tiŒber.  The  lower  ends  of  the  raf- 
ters are  Eost  simply  set  on  wedges,  while  tbe  franenorli  «>îth 
tbe  purlins  d  and  their  braces  can  be  firmly  constructed  and 
be  wéll  utilized  for  the  support  of  tb^  scaffold  for  nasonry, 

Better  than  wedges,  which  even  by  careful  removal  of  the 
centering  easily  produce  shocks,  are  hère  es. for  otber  center- 
ings  sand  pots  or  sacks.  that  by  the  correspondingly  regulated 
escape  of  the  sand  make  possible  a  quiet  and  regular  settlene- 
nt  of  the  fraDiework, 

Vaulting  is  first  undertaken  nhen  the  building  is  brought  nn- 
der  roof,  only  tbe  springings  are  earlier  ex:ecuted  at  tbe  saie 
tiffie  as  tbe  walls,  Tiese  consist  of  previously  designed  eut  s 
stones,  so  that  their  érection  présents  no  difficulty.  For  sp- 
ringings of  brick  are  placed  corresponding  pièces  of  centering, 
not  for  support  but  as  guides.  In  soire  circuirstances  it  can  be 
recomirended  to  establisb  tbe  final  centerings,  which  reœain  in 
place  until  tbe  later  vaulting. 

If  springings  of  brick  for  any  reason  are  not  carried  up  at 

first,  it  would  be  conceivable  that  thèse  iright  be  erected  la- 

tev   without  bond  of  a  sirall  base  with  the  wall.  îben  is  rather 

aade  a  correspondingly  large  recess  in  the  irasonry,  which  is 

set  at  the  saice  time  with  the  springing.  The  saice  is  true  for 

the  later  addition  of  cross  vaults  in  old  buildings. 

Turning  tbe  ribs. 
In  constructions  in  brick  at  least  tbree,  in  rubble  even  irore 

(ail  if  possible)  adjacent  comparticents  are  to  be  centered  at 
the  saice  tirce,  the  vaulting  of  the  conj^jartments  is  to  be  carr- 
ied uc  with  regular  breaks,  and  the  centering  of  a  finishec  tâv 
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is  agaiD  employed  for  one  to  be  executed.  After  the  centering 
is  ready  the  constraction  of  the  ribs  is  first  done.  If  they 
are  of  eut  stone,  the  keystone  will  be  set  in  place  by  ploiEbiiig| 
down,  and  with  thèse  beginniDgs  of  the  ribs  it  rests  beat  on 
the  correspondlng  ends  of  the  centering.  That  the  reb  iray  be 
straight  in  plan  a  line  is  stretched  on  it  and  as  icany  points 
are  plumbed  down  froŒ  tbia.  so  that  on  the  back  of  the  rib  iray 
be  accurately  sketched,  It  is  also  advisable  to  sketch  a  line 
at  one  side  of  the  rib  wbich  runs  obliaoely  froK  the  keystone 
to  the  springing,  The  sides  of  the  rib  are  plambed  fron:  tbis 
line,  î?hereby  4t  the  sane  tiire  is  given  supervision  that  the 
rib  is  not  tipped  sidewise,  The  eut  stones  of  the  ribs-  hâve  a 
length  of  1/2  to  1  m,  they  are  set  with  cenient,  gypson)  or  lead 
sheets,  and  sometiir-es  are  connected  by  donels  or  pins.  The  last 
uay  be  nade  of  iron,  but  copper.  bronze  or  brass  are  better. 
Of  the  last  material  suffice  pins  of  finger  length  and  diamet- 
er,  but  beat  are  brass  tubes  2  to  3  ci  dianoeter  and  6  to  9  cir. 
long.  Dowels  are  first  fixed  in  the  upper  pièce  of  the  rib  and 
then  slid  into  the  lower  pièce  in  setting.  If  the  last  pièce 
is  doweled  to  the  keystone,  tberc  is  reouired  a  suall  srt  cla- 
mp  with  a  string  te  its  niddle,  that  is  entirely  slid  into  trie 
keystone  and  pulled  halfway  out  after  setting  the  rib. 

Çrick  ribs  niay  first  be  trussed  separately  like  eut  stone  r 
ribs,  but  it  is  préférable  to  carry  up  brick  ribs  togetber  ;t1- 
th.the  coiT'partiEents. 

Vaulting  the  compartmen ts  . 

The  coŒpartœents  are  now  to  be  vaulted  freehand  according  to 
one  of  the  positions  of  courses  given  in  the  preceding  Chapter, 
30  that  the  separate  coupartnients  are  carried  up  together,  a 
stiff  line  lEcrtar  and  very  sharp  sand  being  eirployed.  If  the 
nason  eirploys  no  centering  for  the  sî?elled  courses,  a  sure  eye 
is  of  value,  and  ail  huirps  that  are  easily  recognized  with  la- 
ter  work  Eust  be  rebuilt  at  once.  In  the  rid^e  line  in  whicb 
the  courses  intersect  is  cbiefly  placed  a  centering.  In  closing 
one  of  the  irasons  usually  creeps  tbrough  the  iciddle  of  the  va- 
ult  to  set  the  last  courses  froU'  above.  So  that  the  compartme- 
nts  hâve  a  uniform  shape,  it  is  not  advisable  te  employ  too  ir 
aany  ŒBsons  on  the  saire  vault,  and  on  the  otber  hand  it  is  not 
favorable  to  the  compressile  stress  te  allow  to  occur  too  irany 
interruptions  for  over  night;  on  a  great  vault  it  is  usual  for 
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eight  inasons  to  be  engaged  at  the  same  time,  After  the  closing 
of  the  vault,  a  thic  Une  or  ceirent  mixture  is  poured  over  its 
upper  surface  so  that  tbe  beds  Eay  not  soften, 

Tbe  centering  remains  under  tbe  ribs  oncbanged  during  tbe  v 
vaulting  of  tbe  coinparticents.  Ribs  of  large  eut  stones  are  so 
rigid  froiD  tbeir  previously  tbin  and  strong  cast  joints,  tbat 
tbeir  settleicent  and  crusbing  is  bardly  worth  irentioniDg,  and 
tbe  centering  reirains  under  therc  chiefly  witb  regard  to  tbe 
considérable  change  of  loading  while  tbe  compartiEents  are  clo- 
sed,  for  wbich  the  ribs  are  not  calculated,  After  tbe  coirplet- 
ion  of  tbe  coirpartnents,  notbing  opposes  the  inaediate  recîoval 
of  the  centerings  for  eut  stone  ribs,  yet  they  are  iDostly  all- 
owed  to  stand  for  some  days. 

For  brick  ribs  it  is  advisable  to  leave  the  centerings  soire- 
what  longer,  for  otherwise  aside  from  accidents  the  ccoupress- 
ions  will  becoŒe  so  great  as  to  be  perceptible  to  tbe  eye.  Hase 
recofficends  4  to  7  days  according  to  tbe  icortar  used  before  ré- 
novai, and  in  a  wet  late  harvest  to  wait  even  14  days. 

It  will  be  frequently  observed,  tbat  after  partial  ccverin^ 
of  the  compartiients  a  noveient  occurs  in  the  ribs,  so  that  tb- 
eir upper  ends  ïïith  the  keystone  rises  froc  the  support.  îbis 
especially  occurs  witb  a  yielding  centering  and  is  a  natural 
conséquence  of  tbe  lacking  load  at  tbe  iriddle  at  first,  and 
when  this  is  added  tbe  keystone  rises.  Eut  sach  great  lïove- 
Œents  of  the  ribs  are  undesirable  and  sbould  be  prevented. 
This  can  be  done  by  a  careful  propping  of  the  keystone  against 
tbe  fran-ework  of  the  roof,  but  far  better  by  a  loading  for  wb- 
ich tbe  bricks  necessary  for  the  conpartnents  afford  the  natu- 
ral nieans.  and  tbey  nay  act  directly  on  tbe  keystone  or  be  pil- 
ed  on  planks  enclosing  it,  indeed  at  first  in  an  air-ount  incre- 
asing  with  the  increased  heigbt  of  the  coicpartE-ent.  For  the  s 
sane  reasons  can  it  be  vecowwQnàeô   to  add  beavy  stepped  backiné. 
Ihat  tbe  backing  necessary  for  ststic  reasons  in  the  lower  pa- 
rt is  to  be  firirly  bonded  therewith  and  is  to  be  carefully  bn- 
ilt  in  the  layers  added  soirewbat  later,  and  not  carelessly  pi- 
led  in  is  also  enphasized  hère.  A  correct  balancing  of  penden- 
tive  and  crown  loads  will  be  considered  already  in  vaulting. 
Ihere  appear  broken  joints  after  removal  of  the  centerings,  a 
and  thèse  usually  warn  one  to  regulate  one  of  tbe  tHO  loads, 
wbich  is  to  be  effected  according  to  tbe  points  cf  view  statec 
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in  Cbapter  V  (F'igs.  124  to  127)-  Slender  pointed  vaults  are 
usDally  separated  only  so  late  frow   the  resisting  wall,  tbat 
they  reouire  no  backing  of  the  spandrels. 

The  keystones  of  church  vaults  are  freqoently  perforated,  e 
eitber  for  exlt  of  air  or  for  fsstenin^  chandeliers,  with  tèî- 
erence  to  occasional  lowering  by  suspension  ropes.  Eor  the  lat- 
ter  purpose  also  the  compartnieDts  are  cften  each  perforated  by 
a  boilt-in  tube  of  stone  or  métal,  which  is  generally  conceal- 
ed  by  gilded  stars  saspended  by  copper  or  brass  wires. 

k   protection  of  the  vaults  against  injuries  by  water,  whicb 
nay  arise  froi»  leaky  church  roofs  seems  îiortby  of  nentioD.  The 
upper  surfaces  of  the  compartnients  are  made  sniooth  so  that  tbe 
water  rapidly  collects  in  the  spandrels  by  gutters  plastered 
in  ceŒent,  froŒ  their  lowest  part  a  cbannel  leads  to  tbe  exte- 
rior  or  a  pipe  through  a  vault  condocts  to  tbe  interior  of  tbe 
church,  Ihe  latter  is  best  icade  of  lead  pipe  at  least  3  cm  cl- 
ear  diaireter,  and  projects  eofficiently  far  that  occasional 
dripping  of  water  is  pericitted.  Katurally  this  nseans  is  usel- 
ess  as  soon  as  the  spandrel  carelessly  becomes  a  collecting 
place  for  dirt.  Ibe  ancients  in  a  way  worthy  of  iiritation  oft- 
en  Œade  the  spandrels  of  their  vaults  accessible  for  better 
oversigbt,  wben  they  constrocted  tbe  backs  of  ribs  -in  tbe  forir 
of  small  stairs. 

II.  FORÎ/  AND  STFENGIH  OF  AFUÎW&NTS, 
1,  General  Forin  of  Abaticents. 
Flan  of  bottress  walls. 

Simple  solid  îialls. 

As  the  nearest  fom  of  abutnent  for  tunnel  vaults  and  doces 
is  presented  the  simple  solid  wall,  and  therefore  it  was  enti- 
rely  natural  for  nen  to  take  this  first  and  also  to  retain  for 
other  forirs  of  yaults,  for  exauple  tbe  cross  vault.  Eut  solid 
nalls  reouire  for  great  spans  and  beigbt  of  abutnents  suce  an 
enoriïous  quantity  of  building  naterials,  tbat  even  at  this  tïo- 
int  tbe  not  penurious  Fomas  begsn  to  tbink  of  econoir.y.  K'ore  c 
consciously  occurred  the  irastery  of  mass  in  Byzantine  art,  and 
it  became  tbe-^doiDinating  endeavor  in  Eoiranesoue  and  its  coirple- 
tijbn  was  attained  in  tbe  Gothic  pericd. 
Subdivided  wall. 

Already  for  the  simple  tunnel  vault  the  continuous  solid  wall 
is  iottljbe  best  abutment  evea  if  the  naarest.  The  building  mat- 
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naterials  are  already  lessened  by  leaving  large  openings  in  t 
tbe  wall  (Fig.  329) •  The  icass  eaved  in  sncb  wise  needs  to  be 
but  partly  osed  for  tbicker  îialls  in  order  to  restore  tbeir 
original  resistaDce;  for  tbe  power  of  resistaDce  of  a  wall  is 
to  its  length  in  a  simple  ratio,  but  for  its  tbickness  in  its 
square.  Yet  icore  is  attaiqed  by  projecting  piers.  tbat  allow 
a  considérable  thinning  od  tbe  wall  proper  (Fig.  330).  Finally 
tbe  wall  can  be  redoced  to  tbe  iriniiiiDn!  noass  if  it  extends  in 
arcbed  forni  between  ttae  projections  (Fig.  331),  a  forir  récent- 
ly  employed  generally  for  retaining  walls  against  tbe  likewise 
continnoas  pressore  of  tbe  ground.  Tbe  transfer  of  tbe  unifom- 
ly  distributed  tbrust  to  separate  piers  is  clearly  expressed 
in  tbe  arcbed  forir  of  wall,  but  instead  of  a  straigbt  interire- 
diate  wall  (Fig.  330),  a  straigbt  arcb  must  bave  a  sinilar  effect. 

îo  sucb  a  control  of  tbe  niass  in  plan  can  be  added  a  siirilar 
one  in  élévation,  wben  tbe  Easonry  is  not  carried  ap  in  uàiiforŒ 
tbickness,  bat  is  distributed  aocording  to  tbe  course  of  pressure. 

Thereby  for  tbe  tunnel  vault  in  place  of  tbe  solid  wall  are 
found  far  more  favorable  fornis,  wbich  certainly  œake  rather  t 
tbe  impression  of  restraint  and  not  of  one  derived  froŒ  the  p 
peculiarities  of  the  vault.  It  is  otberwise  witb  tbe  cross  vau- 
lt, for  tbis  directly  produces  changes  as  represented  in  Figs. 
333  to  335.  The  tbrust  of  the  cross  vault  acts  principally  at 
certain  points  and  requires  îts  résistance  at  those  points.  '1 
The  parts  lying  between  tbeir  can  be  reduced  to  enclosing  tbe 
rooŒ,  or  if  this  probien;  is  lacking  iray  even  be  entirely  want- 
ing.  For  raised  cross  vaults  must  one  indeed  count  on  a  great- 
er  part  of  tbe  thrust  falling  on  the  wall,  and  tbis  can  only 
be  transnitted  downward  and  also  sidewiee  to  the  buttresses, 
whereby  again  tbe  curved  plan  in  Fig.  335  présents  advantages. 
But  even  under  elevated  vaults  can  tbe  walls  be  opened  so  far 
as  the  tbrust  iray  be  received  by  sufficiently  powerful  side 
arches.  Sucfa  â  side  arcb  would  contain  a  curved  line  of  sup- 
port in  plan  and  élévation,  wbich  by  tbe  most  difficult  fol- 
lowing  of  the  cnrve  if   pressure  would  load  again  to  tbe  saire 
resuit,  to  eŒploy  also  a  borizontally  curved  side  arcb  after 
tbe  forir  of  Fig-  335. 

The  natural  abntirent  for  the  tvoss   vault  is  tbe  divided  snd 
not  tbe  solid  wall.  Yet  if  nen  are  left  to  employ  the  latter 
it  is  to  be  tbougbt,  tbat  the  parts  next  the  springing  can  be 
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projected.  and  the  irore  tbe  wall  is  tbinner,  and  tberefore  one 
can  couDt  witb  safety  on  a  certain  part  of  tbe  length  ot  tbe 
wall,  perbaps  half  for  average  tbickness,  as  a  résistant  irass. 
If  tbe  Eiddle  of  tbe  slde  wall  is  opened  by  great  openings  for 
doors  or  Windows,  tbis  portion  éî  itself  is  omitted  as  a  bott- 
ress,  just  as  in  sucb  a  case  tbe  cross  vanlt  witb  rigbt  is  op- 
posed  to  tbe  tunnel  vault. 

Pot    a  continuous  abutœent  wall  without  important  openings  m 
may  eTen  tbe  tunnel  vault  be  préférable,  aside  froia  arcbiteot- 
ural  respects,  that  will  often  décide  for  the  cross  vault  on 
account  of  the  freer  development  of  the  wall. 
Battresses  outside  or  inside. 

Comœonly  tbe  supporting  projections  of  tbe  wall  or  buttresses 
lie  outside  tbe  wall  (Fig,  356),  but  notbing  opposes  noving  t 
tbeni  toward  tbe  interior  of  tbe  rooic  (Fig,  337)»  or  tbey  ESy 
entirely  inside  it  (Figs.  338,  339)»  Îd  tbis  oase  a  wide  side 
arch  extends  froff  one  projection  to  anotber.  a  tunnel  vault  or 
an  elongated  cross  vault.  If  the  projections  extend  far  intc 
the  rooŒ,  tbey  may  afford  opportunity  for  tbe  fomatioD  of  lit- 
tle  cbapels.  connected  witb  each  otber  by  openings.  Finally  ty 
further  opening  can  tbey  attain  tbe  character  of  narrow  side 
aisles. 

As  w$ll  be  shown  later,  it  is  préférable  to  move  the  heavy 
œass  of  the  abutœent  toîrard  tbe  interior  as  mucb  as  possible, 
for  in  tbis  respect  an  enclosing  wall  moved  outward  is  less  f 
favorable.  It  can  be  proved  useful  so  far  as  tbe  desired  spre- 
ading  of  the  ground  area  of  tbe  buttress  ia  brougbt  to  its  out- 
er  edge.  It  is  advisable  for  a  wall  lying  outside  to  lead  the 
upper  loads  te    them  less  than  to  the  internai  abutœents,  so  far 
as  tbis  can  bô-^done  under  the  conditions.  Dnder  soœe  circumst- 
ances  a  formai  buttress  System  can  be  arranged  in  the  interior 
of  the  church. 

Elévation  of  tbe  atutccent  walls  and  buttresses. 

Résistance  of  abutœent. 

As  stated,  a  solid  wall  reouires  a  proportionally  great  abut- 
ment  mass,  tbat  is  true  especially  if  no  top  load  is  on  it.  A 
Aside  froŒ  accidentai  stresses  by  wind  and  tbe  like.  only  tbree 
forces  act  on  sucb  a  wall.  1.  tbe  weigbt  G  of  tbe  wall  itself 
acting  tbrougb  its  centre  of  gravity  (Fig.  340).  2,  the  equsl 
vertical  résistance  V  opposed  to  the  weigbt  of  the  part  cf  tf-.e 
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vault  (balf  the  vsnlt)  sopported  fcy  tbe  abatnent*  3,  tbe  hori- 
zontal tbrust  fi,  of  tbe  vaalt. 

The  tbrnst  B   tends  to  rotate  tbe  body  of  the  wall  ibont  tbe 
angle  A  or  tip  it  over,  Ibe  danger  of  overturning  increases  j? 
witb  tbe  aiuagnitude  of  tbe  tbrust  B  and  witb  its  beigbt.  Tbe 
prodoct  B  X  b  (force  by  lever  ariDl  is  terired  tbe  overturning 
Eoment,  The  overtbrow  is  opposed  by  tbe  vertical  loads  G  and 
V.  Tbe  greater  are  thèse  and  tbe  greater  tbeir  distances  fron 
tbe  angle  A  (tbeir  lever  amsLtbe  Œore  favorably  tbey  act.  S 
Since  thèse  forces  ensure  the  résistance  and  stability  of  tbe 
wall,  tbe  products  of  the  force  by  the  lever  arn)  are  termed  t 
tbeir  moment  of  stability  (résistance). 

That  tbe  wall  may  stand  the  sum  of  àîl  moments  of  résistance 
must  be  greater  than  tbe  algebraic  sum  of  ail  overturning  œoii- 
ents.  In  the  -présent  case  tbere  must  be;  Go  +  Vv  be  greater  t 
than  fih.  If  this  condition  is  not  satisfied,  tbe  wall  will  tbec 
overtnrn.  It  will  be  later  explained,  that  still  other  condit- 
ions corne  in  question,  for  example  that  the  pressure  on  tbe  b 
building  material  must  not  be  too  great.  - 

From  the  requirements  for  stability  directly  resuit  the  mcst 
important  requirements  for  the  form  of  the  abutment.  The  point 
of  application  of  the  horizontal  tbrust  is  to  be  kept  as  low 
as  possible  and  the  tbrnst  is  to  be  nade  as  small  as  possible, 
which  is  especially  attained  by  ligbt  and  steep  vaults.  On  tbe 
other  hand  it  is  of  value  to  make  tbe  vertical  forces  as  ^reat 
as  possible  and  to  place  tbem  the  fartbest  possible  from  tbe 
outer  angle. 

The  resisting  weigbt  can  be  increased  by  tbe  use  of  a  heavy 
material,  its  lever  arm  by  external  stepping  or  battering,  îbe 
weigbt  of  the  vault  itself  increases  the  stability,  yet  as  a 
rule  it  must  be  kept  as  small  as  possible,  since  tbe  unfavor- 
able  tbrust  increases  witb  it.  At  most  can  a  heavy  backing  oî 
the  spandrels  corne  in  considération  as  useful. 

Effeot  of  top  loads. 

Of  the  greatest  ef fect  oan  be  a  rigbtly  applied  top  load  od 
tbe  wall,  which'is  itself  more  efficient,  the  larger  it  is  and 
also  its  lever  arm# 

One  must  not  dépend  too  much  on  tbe  loading  effect  of  s  rcof 
construction,  beam  ceiling  or  even  a  paneled  partition.  Asioe 
from  the  variations  in  weigbt.  for  the  usu^l  location  oc  s  Icd? 
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plate  is  hard  to  assuire  that  tbe  pressure  is  Dnitornily  distribj 
oted  everyi?bere,  and  it  is  quite  conceivable  that  just  atove 
the  springiDg  of  tbe  vault  ttîe  woodwoE|t  does  not  rest  od  it, 
so  that  the  wall  can  yiéld  witbout  bindraDce»  Eesides  there 
easily  occtirs  a  tensporary  lacli  of  Buch  coDStroction  darin^  re-l 
pairs,  while  rebui^ding  or  in  conflagratioDS, 

As  a  useful  top  load  on  the  other  band  ir.ay  be  a  solid  wall, 
yet  this  dépends  œuch  on  its  position.  îts  centre  of  gravity 
niust  be  as  far  as  possible  back  froïc  the  outside  angle  of  the 
resisting  wall  (Fig*  342),  If  a  thin  and  heavy  wall  is  placed 
at  the  outer  face  of  the  wall  (Fig,  341).,  the  moirent  of  stabilj 
ity  will  then  be  increased  bat  little,  while  on  the  contrary 
the  coitpBeflsion  on  the  onter  side  iray  be  increased  very  nnfav-l 
orably.  Sven  when  in  the  course  of  time  a  certain  leaning  out-| 
ward  appears,  the  centre  of  gravity  Doay  be  œysterioasly  near 
the  outside  angle. 

On  old  Horks  the  abutœent  walls  «ithout  buttresses  bave  oft- 
en  yielded  oonsiderably ,  partioularly  of  the  original  conditi- 
ons of  loading  bave  ohanged,  «hioh  can  frequently  be  observed 
in  churohes  witbout  piers  and  menas teries .  As  an  exaœple  are 
mentioned  tbe  vaults  in  tbe  cathedral  cloister  at  Riga  (Pig. 

341).  Altbougb  tbe  vaults  are  favorably  constructed.  their  sp- 

wid tns 
ringings  lying  close  above  tbe  ground  and  tbe  tbickness  of  the 

abutments  amounts  to  nearly  a  tbird  of  tbe  span,  according  to 

the  évidence  of  statical  results  the  walls  are  at  tbe  limit  of 

stability.  Hère  tbe  raising  of  tbe  upper  floor  and  the  additioi 

of  other  injurious  loads  bave  bad  this  resuit. 

It  follows  froir  thèse  considérations  that  a  solid  contiDuous 
wall  can  only  be  reconneDÔed  as  an  abutEent  for  vaults,  and  p 
partioularly  cross  vaults  where  only  sirall  thrusts  occur,  fav- 
orable top  loads  exist  and  for  other  reasons  thick  and  solid 
walls  are  already  required,  for  exanple  in  cellars  or  lower  s 
stories  of  high  houses*  In  other  cases  the  arrangeirent  of  tut- 
tresses  will  always  lead  to  great  econoiy  of  materials. 

Elévation  of  buttress. 

Since  the  résistance  of  a  buttress  increases  according  to  t 
the  square  of  its  widtb  or  siirply  as  its  tbickness.  it  seeirs 
advisable  to  niake  it  as  thin  and  wide  as  possible.  Eut  the  li-| 
Elts  will  be  lixed  by  tbe  possible  différence  of  tbe  tbrusts 
in  the  two  adjacent  vaulted  bays,  ty  the  danger  of  side^ise 
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overtuPD  or  bending,  aud  finally  fcy  the  fact,  tbat  elongated 
developirent  in  plan  a  good  distribution  of  tbe  pressare  on  tbe 
cross  section  is  doubtfol  and  aocordingly  shearing  ie  to  be 
feared.  Dsually  tbe  widtb  varies  between  twice  and  thrice  the 
tbickness,  when  tbe  portion  extending  tfarougb  tbe  wall  is  tak- 
en  with  tbe  widtb,  It  will  be  generally  recoiEŒended  to  wake 
the  battress  project  as  thick  as  tbe  wall,  its  projection  froŒ 
tbat  being  as  great  as  the  diagonal  o^  a  square  constructed  » 
«ith  tbe  tbickness  of  the  wall;  but  it  should  be  noted,  tbat 
too  rigid  rules  for  the  dimensions  of  sucb  parts  of  the  build- 
ing are  idle  and  were  unknown  to  tbe  early  Doiddle  âges. 

A  buttress  œay  dominate  or  be  subordinate  to  the  wsll,  and 
accordingly  is  arranged  its  importance  as  a  resisting  body.  b 
but  tbe  greater  probleiri  cbiefly  falls  to  tbe  buttress.  If  the 
wall  is  only  thin,  then  its  entire  length  is  not  reckoned  with 
tbe  buttress  as  an  abutment,  but  only  the  adjacent  parts,  per- 
baps  8t  each  side  a  square  pièce  of  wall  of  its  tbickness  (Fi^, 
344).  If  tbe  wall  is  yet  tbinner,  it  is  advisable  to  'count  not 
at  ail  on  its  aid,  or  at  irost  to  apportion  to  it  for  higb  vau- 
Its  the  thrust  from  tbe  corresponding  parts  of  tbe  coicpartnents. 

In  the  élévation  the  buttress  iray  rise  te  the  springin,?  of 

the  vault,  to  tbe  main  cornice  or  still  bigher,  it  can  extend 

straigbt  up  or  hâve  offsets  at  front  and  sides,  finally  irsy  a 

h  ave 
also  continuai  changes  of  cross  section. 

The  theoretically  best  forni  will  a  buttress  bave,  when  it  ex- 

actly  follows  tbe  line  of  support  (Fig.  343)-  Tbis  will  alîïays 

lie  in  tbe  middle  and  the  cross  section  gradually  increases 

downward  according  to  the  increase  in  coupression.  Whether  tbe 

beds  are  roade  perpendicular  to  tbe  direction  of  the  pressure 

or  merély  horiaontal  is  irostly  aluost  iiriraterial.  The  internai 

part  C  D  B  of  tbe  wall  could  te  entirely  OŒitted,  as  far  as  it 

is  unnecessary  to  keep  the  pier  uprigbt  before  the  addition  of 

tbe  vaults. 

In  fact  the  buttresses  on  old  works  approiimate  quite  near 
this  ground  form.  tbat  naturalln  does  not  appear  so  directly 
in  conséquence  of  the  entire  architectural  développent.  Even 
the  defects  of  the  lower  superfluous  part  C  D  E  are  coiripensat- 
ed  by  gradually  corbelling  out  the  iceirbers  of  the  vault.  Sucft 
piers  are  naturally  constructed  with  tbe  theoretically  least 
use  of  iraterials,  but  require  a  rather  deep  extension  in  tùc 
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direction  of  tue  tfarast.  If  this  be  liirited,  tbere  renains  no- 
thÎDg  further  tban  piling  up  a  greater  niass  in  tbe  direction 
of  the  beight. 

The  straight  piers  of  tfae  first  Gotbic  hawe  no  great  tiiicko- 
ess  bot  required  cuite  a  large  irass  (Pig,  344),  The  trapézoïd- 
al pier  (Fig,  345)  is  soŒewhat  tbicker  in  plan,  but  saves  lit- 
tle  in  irass.  Instead  of  the  Jjrapezoid  iright  be  considered  s 
triangular  projection  of  the  pier,  especially  when  tbe  enclos- 
ing  walls  are  already  cuite  strong  (Fig.  346).  The  trape2oidal 
or  triangular  outline  need  pot  appear  in  its  plein  forni,  as  it 
can  ratber  bave  a  suitable  solution,  when  toc  abrupt  changes 
in  cross  section  are  to  be  warned  against,  wbicb  of  theinselves 
easily  lead  to  cracks  and  sliding, 

The  advantage  of  tbe  pier  diicinisbed  upward  in  Figs.  345,340, 
against  theat  of  Fig,  344  are  recognized  by  a  couparison  nith 
that  of  the  forii'  of  Fig,  343»  but  it  also  résultas  irore  clearly 
as  sooD  as  the  Koment  of  stability  shows,  that  tbe  wide  dista- 
nce of  the  centre  of  gravity  bebind  the  angle  of  rotation  is 
of  advantage.  In  this  respect  yet  more  can  be  attained  if  tbe 
rectangular  cross  section  is  abandoned  and  for  it  are  introdu- 
ced  différent  cross  sections  below  and  above,  for  example  two 
triangles  reversed  to  each  other  (Fig.  348).  It  is  favorable 
below  to  Œake  the  dsngerons  external  side  a  b  as  long  as  poss- 
ible, but  it  is  better  at  top  te  niove  the  maes  back  as  far  as 
possible.  Ëven  this  advantage  the  Œi^ddle  âges  did  not  neglect, 
There  freouently  occur  plans  like  that  of  Fig.  349,  wbere  tce 
exèeroal  angles  are  strengthened  by  angular  projections,  wbile 
heavy  finials  at  top  close  to  tbe  face  of  tbe  wall  load  it  in 
tbe  ffiost  favorable  iranner.  It  is  évident  that  tbe  possibility 
of  nanifold  treatment  was  lacking  to  tbe  buttress  in  neitber 
static  nor  architectural  respects,  but  its  further  développent 
will  be  treated  eiseshere. 

In  Fig.  343  was  it  sbcwn,  that  a  spsce  beneatb  the  buttress 
could  be  entirely  oiritted,  particularly  notable  for  very  biét 
piers.  A  further  advance  and  according  to  Fig.  347  the  forces 
acting  at  the  springings  of  tbe  vault  were  resolved  in  two  di- 
rections. One  coiT'ponent  in  a  pier  A  F  could  pass  vertically 
downward,  tbe  other  consisting  of  the  tbrust  and  also  any  psr 
of  tbe  vertical  loads  was  carried  down  following  the  litie  of 
support  in  a  curved  mass  of  irasonry 


c^t 


A  C,    'îbe  latter  becoir-es 


176 
thinner  bat  projects  fartber  outward  tban  the  battress  (Fig, 
343) •  The  space  CE  between  the  outer  and  inner  piers  couJô 
be  taken  inside  the  building,  whereby  also  in  this  way  was  de- 
veloped  tbe  basilican  church  plan  with  its  bottress  syeteŒ, 
According  to  the  manner  in  whicb  the  forces  are  distributed  to 
the  two  masses  of  masonry,  and  the  mode  of  arrangecent  in  theic 
men  were  able  to  deduce  the  icost  diverse  foruis  for  soch  a  but- 
tress  System,  fiow  the  condition  of  egailibriaiE  in  thèse  can  be 
tested  will  soon  be  described  in  a  spécial  Section, 
î/iddle  pier, 

Thrust  equal  on  ail  sides. 

If  vaults  occar  beside  each  otber  in  several  rojîs,  irlddle  p 
piers  ffill  becoice  necessary  for  tbeir  support,  Utilization  of 
the  interior  demanda  for  then  generally  as  small  dimensions 
as  possible  ,  to  obtain  wbicn  eouilibrium  in  the  tbrusts  irctr 
ail  sides  contributes  mcst  efficiently.  If  ail  horizontal  tftr- 
usts  are  irutually  neotralized,  the  pier  cnly  reouires  te  be  se 
larôe,  tbat  under  the  load  of  the  vaults  resting  on  it,  it  will 
be  neither  crushed  nor  bent,  but  it  would  usuelly  bave  only  3 
very  small  cross  section,  whicb  for  safety  with  regard  to  acci- 
dentai oblique  or  unegual  pressures  during  the  process  cf  vaul- 
ting  are  soirewhat  increased. 

If  a  ïïide  hall  or  a  cburch  with  several  aisles  was  coverec 
by  vaults  of  eoual  dimensions  and  height,  then  naturally  res- 
ulted  generally  an  eouilibrium  of  the  thrusts,  but  such  could 
also  be  covered  by  adjacent  vaults  of  unegual  adjoining  spscs, 
for  example  in  a  cburch  with  aisles  cf  unegual  widths,  yet  it 
migbt  be  attained  in  part  or  entirely  by  suitable  construction. 

Equilibrium  of  tbrusts  of  vaults  of  différent  spans. 

If  tbere  adjoin  two  vaults  of  equal  thickness  and  heights  t 
but  of  différent  spans,  then  the  tbrusts  are  very  différent, 
being  related  about  as  the  sguares  cf  the  spans  (Fig.  330)- 
With  the  ratio  of  2  te  3  tor  tbe  spans,  for  example  the  tbrus- 
ts will  be  as  4  to  9.  and  with  a  différence  cf  1  to  2,  tbe  Isr- 
ger  thrust  would  be  4  times  the  smaller,  so  tbat  after  equilit- 
rium  at  tbe  pier  must  remain  an  excess  of  thrust  equal  to  3/4 
of  that  of  the  greater  vault, 

It  is  better  to  balance  the  thrust  when  tbe  rise  of  tbe  siiaH 
vault  is  so  reduced  that  tbe  ratio  of  its  heigbt  or  rise  (t  te 
b)  equals  tbat  ot  tbe  great  vault  (F  te  6),  and  then  tbe  thru- 


179 
tbrusts  will  be  Id  tbe  direct  ratio  of  their  spans  (Fig.  351), 

If  the  tbrusts  are  to  be  entirely  equilibrated,  tbe  rise  of 
tbe  siraller  vault  niust  be  still  lèse  (see  tbe  dotted  line  in 
Fig.  352).  Ey  sufficiently  flattening  the  small  vault  equilib- 
riuiE  of  tbe  tbrusts  is  always  made  possible,  but  séidoK  is 
tbis  solution  possible  io  arcbitectoral  respects.  In  any  case 
so  far  as  possible,  tbe  rise  of  the  little  vault  is  to  be  reda-l 
ced  instead  of  being  iucreased,  for  one  is  to  be  particularly 
warned  of  very  poiDted  lancet  arches,  tbat  tbey  are  always 
statically  disadvantageous  (See  p.  54  above)  as  especially  con-| 
ceivable  io  tbis  case.  If  tbe  uarrow  vault  bust  be  carried  to 
tbe  sanie  beigbt  as  the  wide  one^  in  place  of  a  slender  pointed 
arcb  it  is  best  to  employ  a  flatter  stilted  arcb  as  showD  by 
Fig.  352.  ïberefore  is  increased  tbe  tbrust  of  tbe  poioted  3 
arcb  and  it  is  at:pîied  biébcr.  botb  baving  a  favorable  effect. 

If  the  tbrust  cannot  be  equilibrated  by  a  suitable  rise,  tb- 
en  Œust  one  pass  to  au  artificiel  inorease  of  tbe  weigbt  of 
the  narrow  arcb,  best  attained  by  extra  masonry  on  tbe  cross 
arcb  (Fig.  353)* 

If  the  Œiddle  vault  springs  bigber,  its  tbrust  exceecs  ir.ore, 
then  the  excess  niasonry  on  the  cboss  ercb  nay  even  produce  z 
stiffening  by  wbich  tbe  tbrust  is  partly  carried  abovs  the 
sualler  cross  arcb  l^ig.  334). 

Witb  a  greater  différence  in  heigbt  a  solid  wall  cner  tbe  c 
cross  arcb  would  be  too  heavy  and  wculd  too  ir.ucb  increase  tbe 
tbrust  of  the  little  cross  arcb.  One  Œust  then  place  openings 
in  the  resistip.^  /rail  to  reduce  Its  weîgbt,  but  over  it  niost 
be  received  tbe  tbrust  of  tbe  principal  vault, (Fig.  355)-  Ad 
inclined  arcb  is  irost  suitable  for  tbis.  îbus  entirely  of  it- 
self  it  foms  tbe  buttress  systen,  wbich  soon  after  its  adopt- 
ion was  further  perfected  in  a  wonderful  iranner. 
Détermination  of  width  of  buttress. 

Jnst  as  in  great  constructions  tbe  ground  forirs  of  tbe  butt- 
ress are  placed  beside  eacb  other,  in  tbe  further  treatmect  s 
and  développent  of  tbe  walis.  tbe  buttress  and  flying  buttress 
will  find  in  the  proper  place  their  justification  in  connection 
with  the  entire  developaent  of  church  architecture '  bere  is  at 
first  concerned  to  learn  to  know  tbe  required  width  or  deptlî 
of  the  abutnient  and  tbe  stresses  occurring  in  it.  Ihe  correct 
diirensionin^  of  the  thicknesses  of  tbe  walls  and  piers  is  s  0 
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question  for  mediaeval  ercbitecture  of  sucb  importance,  tbst 
several  successive  Cbapters  are  to  be  devoted  to  it. 

Se  far  in  the  lacjt  of  sometbing  better,  Œen  bave  directed  t 
tbeaselvea  according  in  rules  of  construction  wblcb  nere   taken 
froK  tbe  traditions  of  the  latest  iriddle  âges, os  established 
witb  irucb  acoteness  by  irodern  gasters.  (On  tbis  see  later  tbe 
developinent  of  the  plan  of  the  church).  For  noderate  proporti- 
ons thèse  are  œostly  gocd,  but  naturally  they  lose  their  value, 
as  soon  as  particular  cases  arise,  tbat  iray  even  lead  to  conc- 
eivable  errors.  Never  allow  to  sucb  rules  a  feeling  of  safety, 
a  circumstance  that  bas  perhaps  alèenated  many  young  men  fron 
mediaeval  architecture.  Eut  one  bas  confidence  in  bis  constru- 
ctions, when  be  first  clearly  realizes  tbe  action  of  the  forc- 
es and  can  directly  îrork  ïrith  them,  (Note).  Tbe  simple  composi- 
tion and  résolution  cf  forces,  whicL  bave  receEtly  teen  carried 
to  guch  bigh  importance  by  Graphie  Statics,  affords  an  extreire- 
ly  convenient  and  easily  understood  means,  that  for  présent  p 
purposes  is  so  ir-ucb  more  valnable,  since  it  gains  access  to  n 
matters  alŒOst  unkncwn  to  nathematics,  it  assumes  as  preliffÏD- 
ary  knowledge  notbing  more  than  the  theory  of  tbe  parallelgran 
of  forces,  which  proves  that  the  diagonal  of  a  perallelogrsir 
represents  tbe  cagnitude  and  cierection  of  a  résultant,  or  that 
Dsay  be  resolved  into  t?ro  coœponents  represented  by  the  sides 
of  the  parallelogram,  or  conversely  iray  replace  two  sucb  coœp- 

onents.    (Note).    1t\   t\\c    course    ot    our    t^mea,    ro.tt\ev    t^©"®   A.^x\or- 
ance    or    coT\"oen\ei.ce    ewp\o>4\.t\4   a   wora    coaW^    su\5S\,\.t\x\e    ^ov   o. 
c\\.eaper    soxvwà    C0T\B^ruc\.\,0Tv,    TRoàern    arcYiV-tects   \\a\ie   x\o\   ^e^^^   o 
asVva^eà  to    ereo\,   seex(v\né   r\,\i'oeà  adcxuWs   »\"t\\   a   coi»p\^cateà  nat- 
MJorV   0*    \a't't\.ce    è\.ràcrB    anà  ^a\,re   ActtVné    co\3ereà  "bi^    morto-r. 

2.  î/agnitude  and  Location  of  tbe  Tbrust  cf  tbe  Vsult 
against  tbe  Abotirent. 

If  it  be  to  ottaln  tbe  forces  or  irore  correctly  the  stresses 
in  an  abutirent,  then  must  one  first  know  tbe  thrust  e^^ertec  a 
against  the  abutnient  by  the  vault.  Altbough  tbis  results  trou 
the  previoosly  described  static  properties  of  the  vault,  it  w 
will  be  described  hère,  so  as  it  coires  in  Question  for  the  at- 
utnenton  account  of  the  better  connection. 

Every  vault  exerts  an  oblique  pressure  against  its  abutnient, 
lEore  nearly  horizontal  thé  flatter  is  the  vault.  (Figs.  3b^f 
357).  Tbis  pressure  ïï  against  the  abutirect  may  be  eesolved 
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into  a  hori20Dtal  coirponent  B  and  a  vertical  conponent  V,  the 
firet  being  ealled  the  horizontal  tbrust  and  the  second  the 
abutiient  load.  îhere  iray  be  taken  at  pleasure  in  the  calcolat- 
ioD  either  the  oblique  thrust  W  or  its  two  consponents. 

The  abutŒent  load  V  always  equals  the  weigbt  of  tbat  portion 
of  the  vault  resting  on  tbis  abutiuent. 

The  horizontal  thrust  varies  not  alone  with  tbe  icagnitude  a 
and  distribution  of  the  weight,  but  very  particolarly  with  tbe 
ratio  of  the  rise  of  the  vault.  In  Figs.  356  and  357  V  is  ossu- 
ffied  tbe  saire»  but  on  the  contrary  B   becomes  very  diffecent  on 
account  of  the  uneoual  inclinations,  that  naturally  bave  the 
greatest  influence  on  the  depth  of  the  abutirent, 

To  obtain  tbe  thrust  against  the  abutroent  are  given  several 
ttetbods,  which  so  far  as  already  iBentioned  for  vaults,  will 
again  be  repeated  briefly  hère. 

Obtaining  the  thrust  agaiast  the  abuttient.  1.  By  the  aid 
of  the  line  of  support, 

!•  Ey  constructing  the  line  of  support,  which  is  more  fully 
explained  under  vaults  (p,  52),  one  obtains  the  clearest  acd 
Œost  reliable  représentation  of  the  course  of  the  compressile 
stresses  in  vaults,  at  the  saire  tiice  tbe  end  forces  of  the  p 
pressure  line  directly  give  tfce  cblioue  pressure  against  tbe 
abutirent  it)  roagnitude  and  direction. 

Hcr  vi,e  tunnel  vault  the  line  is  obtained  for  a  strip  of  per- 
baps  1  ir  wide,  for  the  cross  vault  eacb  line  of  pressure  is 
separately  obtained  for  tbe  ribs  and  tbe  cross  accj]  .and  the 
conmon  thrust  is  con.posed  of  that  at  the  springing  of  the 
vault. 

In  every  arch  or  vault  is  possible  a  great  nutnber  of  lines 
of  support  (Pig.  358).  As  most  favorable  is  first  to  be  desig- 
nated  as  I,  that  déviâtes  as  little  as  possible  from  the  œid- 
dle  line  (more  correctly  stated,  that  has  the  least  angle  pres- 
sures    on  this  see  later).  Besides  this  are  steeper  lines 

of  support,  the  former  giving  a  sscaller  and  the  latter  a  great- 
er  pressure  against  the  abutment.  If  the  mortar  cannot  resist 
tension,  then  neither  of  the  lines  of  support  broduced  by  the 
loads  to  be  expected  must  leave  the  vault  anywhere,  but  it  is 
better  to  establish  the  condition  that  tbv  iine  must  reœain 
within  the  kern  (cciddle  third).  As  permissible  limits  are  to 
be  regarded  on  the  one  hand  the  line  of  support  II  in  Pig.  5-''^» 
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tbe  steepest  lying  within  the  aniddle  third,  on  the  other  hand 
being  III,  the  flattest, 

Jf  it  is  desired  to  make  a  truly  oertain  investigation  for 
the  depth  of  the  abutment,  this  is  to  b«  made  separately  for 
the  two  limiting  positions  II  and  III.  The  steeper  one  will 
require  a  rather  weaker^  and  the  flatter  one  a  somevrhat  stron- 
ger  abutcnent.  1?07  tbin  and  high  vaults  both  values  usually  oo- 
iaoide  quite  closely. 

It  is  usually  advisable  to  détermine  the  depth  of  the  abut- 
ment according  to  the  flatter  line  III,  for  one  is  then  certa- 
in not  to  QQake  the  abutment  too  veak  in  any  case. 
8.  Approximate  graphical  procédure, 

2,  An  approxÏŒate  grapbical  method  of  obtaîniDg  the  tîîrust 
of  the  vault  is  very  simple,  if  one   eaploys  cet  the  ectire  li- 
ns of  support  but  oDly  its  end  forces*  Thèse  end  forces  lay 
be  approximately  obtaineà,  for  tbey  niust  always  be  tbe  coecod- 
ents  of  a  résultant  of  ail  external  forces  acting  on  the  vault. 
The  latter  cousist  only  of  its  own  weight  with  any  extra  Icads 
on  the  vault. 

If  one  bas  a  vault  symiretrically  shaped  and  loaded,  only  cne 
half  is  considered  (Fig.  359)*  The  upper  end  force  at  the  crown 
Œust  be  horizontal  in  this  case  and  besides  Eust  psss  througb 
the  kern  of  tbe  cross  section,  There  is  drawn  a  horizontal  te 
obtain  the  location  and  direction  of  tbe  upper  end  force  H.  b 
but  not  its  Ecagnitude.  Tbe  weight  G  of  one  hslf  tbe  vault  is 
coîEputed,  that  Œust  act  through  its  centre  of  gravity,  and  it 
cuts  tbe  horizontal  in  tbe  point  0,  Tbroagb  this  -point  C  cust 
also  pass  tbe  force  W  against  tbe  abutnent,  wbose  direction 
is  obtained  by  assurcing  its  intersection  e  with  tbe  abutirent; 
as  such  is  hère  taken  the  outer  limit  of  the  kern  (at  one  tfiird 
distance  froiE  the  external  angle  cf  the  bec).  Eesides  tbe  loc- 
ations thus  obtained,  also  to  find  the  Kagnitudes  of  the  torces 
H  and  W  tbe  weight  G  is  laid  off  dowDward  froir  o  at  a  definite 
scale  (for  example  100  kil  =  1  cie),  and  through  its  ends  are 
drawn  parallels  to  the  cocDponents,  by  wbicb  the  parsllelogrsii 
G  i  c  b  as  produced,  the  lengths  of  its  sides  0  i  and  0  b  beic^ 
the  desired  magnitudes  of  tbe  forces  B  and  ïi   at  the  saice  scale. 
If  an  unsyniEetrical  vault  exista,  then  tbe  correspondiez  netb- 
od  is  employed  for  the  entire  vault  instead  of  for  one  half, 
(Fig,  360). (Also  see  the  preceding  p.  3?  and  Figs.  12S.  129)' 
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s.  Approxiœate  œethod  of  caloulation. 
3.  Tbe  approximate  niode  of  obtaiDiDg  tbe  tbrust  a^aÎDst  the 
abatŒent  is  nearly  allied  to  the  preceding, -First  is  calcalat- 
ed  the  roagnitode  and  location  of  tbe  weigbt" G  acting  in  one  b 
balf  tbe  vault  (Fig,  361),  tben  assuŒiDg  tbe  probable  intersec- 
tion of  the  end  forces  at  d  and  e.  For  the  lower  poîDt  e  is  es- 
tablisbed  the  eaoation  of  icoiceEts,  Ibis  is  based  on  the  fact, 
that  a  structural  part  (hère  on  half  the  vault)  can  only  be  in 
eooilibriuE,  »ben  tbe  Eoicents  (force  ^  lever  arni)  of  ail  exis- 
ting  forces  aboot  eny  point  are  neutrali2ed*  Bere  coiries  into 
considération  only  tbe  tbree  forces  G,  B  and  W,  the  last  of 
wbicb  disappears  since  it  passes  tbrougb  tbe  point  e  and  its 
lever  arn)  =  0.  Ibus  the  nioirent  équation  is  G  ^  a  =  B  >«  h,  by 
nhich  the  upper  horizontal  tbrust  is  coœputed  as  B  =  £^, 

.Since  ail  forces  must  be  statically  equilibrated  in  vertical 
and  horizontal  directions,  and  as  in  every  vertically  loaded 
vault  the  horizontal  tbrust  at  top  and  bottoE  niust  be  the  saire, 
at  the  sanse  tiire  is  thus  found  the  horizontal  tbrust  actinf  od 
the  abutinent..  îhe  vertical  load  V  on  the  abut^ent  is  also  known, 
being  just  as  great  as  G.  Baviné  the  components  fi  and  V,  then 
one  also  bas  their  résultant  W, 

Location  of  the  pressure  at  the  crown  and  at  the  abutmènt. 

It  is  recognized  that  obtaining  the  pressure  a^ainst  tbe  ab- 
utcrent  is  a  very  easy  natter,  there  being  only  a  certain  diff- 
iculty  in  choosing  the  niost  suitable  ppints  of  intersecticD  c 
and  e.  If  their  locations  were  accuratéîy  kpown,  tbeïj  wculd  o 
one  bave  not  an  approxiniate  but  an  exact  procédure.  But  an  ex- 
act obtaining  of  the  forces  is  now  not  possible  everyî?here  for 
a  vault,  since  irany  accidentel  thicgs  concur,  and  therefore  t 
the  given  procédure  can  be  regarded  as  entirely  adéquate  for 
practice.  If  one  is  in  doubt.  bow  the  points  d  and  e  are  to  te 
assuEed,  a  clear  conclusion  nay  be  obtained  by  the  construction 
of  one  or  irore  lines  of  support  (first  irethod).  In  Ecst  cases 
will  it  be  advisable  to  assuce  the  point  d  at  the  crown  tcward 
tbe  intrados,  and  on  the  contrary  tbe  point  e  toward  tbe  extrade 

If  the  springing  of  tbe  vault  is  backed  with  irasonry  and  bon- 
ded  into  the  wall,  tôen  it  is  diffioult  to  assume  a  definite 
beariné  area  on  the  abutroent.  In  soire  cases  this  can  be  placed 
at  the  first  oblique  bed  in  ^nicri  is  assumed  a  point  of  inter- 
section e'  (Fié-  3^1).  Eut  it  will  generally  be  sinipler  in  suce 


164 
cases  to  take  the  point  e  lu   the  vertical  face  of  the  wall  l'  a) 
tben  taking  care  for  safetjr  tbat  tbis  is  taken  ratber  too  ùigh 
than  too  low,  The  case  may  very  easily  occur,  tbat  the  backicgl 
can  be  utilized  in  transEitting  the  tbrust  of  tbe  valut  and  a 
Œocb  flatter  line  of  support  be  for^ed  than  tbe  first  view  of 
tbe  vanlt  makes  probable.  Tbe  ïïjost  probable  point  e  nsually  1 
lies  about  1/5.  1/4  or  even  1/3  of  tbe  rise  above  the  iicpost, 

Witb  an  unsymiretrical  or  loaded  vault  (Pig*  3^0  or  360a), 
obtaining  tbe  forces  by  calculation  is  also  again  siirilar  to 
tbat  niy  drawing,  the  vault  being  regarded  as  a  whole  and  the 
iragnitude  and  location  of  Its  total  weight  G  being  first  coœ- 
puted.  Tben  are  assumed  tbe  points  e^  and  62  witb  tbe  approsi- 
irately  tangential  direction  of  the  end  forces  W;|^  and  W2,  their 
magnitudes  tben  being  detemined,  By  the  graphical  method  this 
was  done  by  constructing  the  parallelograro  of  forces,  but  bere 
is  first  established  tbe  équation  of  noEents  abont  tbe  point 
e^  to  find  the  force  W2  ;  tben  the  équation  of  icoicents  about 
62  to  obtain  tbe  force  W^  against  the  abuticent.  It  is  then  to 
be  considered  that  tbis  is  not  the  pressure  against  tbe  abutE- 
ent,  but  is  the  connter  pressure  obliquely  upward  of  tbe  abat- 
Œent  tbat  is  to  be  used  in  tbe  calcutation.  (Reaction  of  the 
abutment.  Pig.  360a). 

General  requirements  for  equilibriutn. 

Forces  in  the  interior  of  the  body  or  at  the  surface  of  con- 
tact of  two  bodies  are  known  to  exist  in  pairs,  and  tbus  tbe 

pressure  that  one  body  exerts  on  the  otber  always  causes  an 
equal  aad  oppoaed  counter  pressure  in  the  otber  body.  If  one 
undertakes  statical  investigations  in  a  body  o»  a  part  of  it, 
it  is  regarded  as  being  taken  froœ  its  aurroundings  and  for 
them  is  added  to  each  eut  surface  the  counter  forces  acting 
there.  -Then  ail  forces  œust  be  in  equilibrium,  but  this  is  the 
case  nhen  the  three  following  conditions  of  equilibrium  are 
satisf ied . 

1.  Prom  any  point  as  pivot  must  the  sum  of  ail  moments  with 
right  hand  rotation  e^ual  the  sum  of  ail  moments  with  left  hand 
rotation . 

2.  the  sum  of  ail  forces  acting  vertically  downward  must  eq- 
ual the  sum  of  ail  forces  acting  vertically  upward. 

3.  The  sum  of  ail  forces  acting  horizontally  to  the  right 
must  equal  the  sum  of  ail  forces  acting  horizontally  to  the  lefi 
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To  apply  the  two  last  conditions  to  forces  with  oblique  dir- 
ection, they  must  first  be  resolvod  into  their  vertical  and 
horizontal  components. 

By  the  aid  of  thèse  three  requiremen ts  Statics  is  known  to 
solve  most  problems,  also  for  the  présent  sinjple  obtaining  of 
the  forces  in  the  abutment  in  Pig.  361  are  they  applied,  but 
it  is  to  be  added  thereto,  that  the  end  forces  H  and  W  are  not 
to  be  inserted  with  the  direction  shown  in  Pig.  361a,  but  as 
shown  as  counter  pressures  in  Pig.  361b.  Id  the  case  be  less 
simple,  for  exaœple  if  the  weight  G  représenta  a  greater  numb- 
er  of  external  forces,  then  their  course  as  found  is  to  be  al- 
ways  regarded  as  the  same. 

Id  describiDg  the  tbree  ways  for  cbtaiDiDg  tbe  thrust  againsl 
tbe  abutiDent,  it  is  not  stateà  what  species  of  vanlt  is  assoŒe( 
but  tbey  apply  directly  to  the  tunnel  vault,  yet  may  be  direct- 
ly  transferred  to  the  cross  vault. 

Thrust  of  cross  vault  with  straight  ri§ge« 

For  a  simple  cross  vault  with  straight  ridge  and  without  sw- 
elling  as  easily  seen.  Pigs.  362,  362a,  it  gives  âbout  tbe  saire 
force  acting  on  the  abutnaent.  as  for  a  tunnel  vault  of  the  sa^e 
cross  section  and  with  the  same  ground  area.  In  botb  vaults  act 
the  same  three  forces  G,  B  and  \U   îbe  resulting  load  G  is  cear- 
ly  the  same  in  both  in  magnitude  and  location,  (in  the  cross 
vault  it  is  often  soffewhat  smaller,  on  account  of  less  backiog 
Easonrw,  but  its  lever  arrr  is  sbmewbat  greater  —  in  coated 
vaults  tbe  différence  is  more  marked).  In  both  vaults  the  bor- 
izontal  thrnst  at  top  must  lie  at  the  same  height  d  in  tbe  up- 
per  bed,  The  height  e  of  the  intersection  of  the  reaulting  lou- 
er thrust  of  the  vault  likewise  only  exhibits  slight  variatioDS 
The  only  essential  différence  consists  in  tbis,  that  in  the  t 
tunnel  vanlt  the  thrust  is  distributed  along  the  entire  widtb 
m  p  of  the  buttress  in  the  plan  of  Fig.  3^2,  wbile  in   tbe  cross 
vault  it  is  transferred  to  a  single  point  at  Ca 

Thrust  of  a  swelled  cross  vault. 

If  a  strongly  swelled  cross  vault  exists  with  projecting  ribs 
and  cross  arches,  wbicb  at  tbe  same  time  also  shows  a  raisin^ 
of  the  créwn,  one  is  to  proceed  in  the  same  manner,  only  thst 
it  is  more  difficult  to  fix  the  height  of  tbe  upper  horizontal 
thrust.  Fig.  363  sbows  sucb  a  vault  in  cross  section  and  rien. 
The  thrust  will  be  distributed  over  tbe  entire  length  r  n  of 
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tbe  cross  section  through  the  crown,  A  portion  ifill  be  transm- 
itted  by  tbe  compartments  and  another  portion  by  tbe  cross  sec- 
tion of  tbe  cposs  arch.  Now  on  tbe  longitudinal  sectioD  is  as- 
suired  an  average  beigbt  for  tbe  borizontàl  tbrast  as  tbe  hori- 
zontal line  X  X,  ifbere  tben  tbe  cross  arch  receives  a  relative- 
ly  large  portion,  especiaîly  wben  tbe  crown  is  strongly  raised. 
Generally  will  tbe  average  location  of  tbe  tbrust  at  tbe  crowD 
be  assunied  ratber  Ifw  tben  bigb  for  greater  security,  When  one 
bas  tbus  eqailibrated  tbe  tbrust  at  tbe  crown  and  bas  assuœed 
tbe  lower  intersection  for  tbe  tbrust,  tbe  vault  is  again  cod- 
sidered  as  if  it  were  a  tunnel  vault*  It  is  conceived  tbat  in- 
stead  of  tbe  cross  vault  is   a  corresponding  tunnel  surface  witb 
tbe  average  direction  cf  tbe  pressure  and  the  sane  distribution 
of  tbe  î?eight8,  wnich  is  ir.deed  usually  tericed  the  -idéal  tunnel 
vault,  Ey  its  aid  can  very  quickly  attained  tbe  aiiu,  tbougb  t 
tbis  is  exposed  to  tbe  reproach  of  a  certain  superfîciality, 
tbdt  one  cannot  avoid  in  gênerai  by  natheniatical  accuracy  in 
vaults,  and  tbat  secondly  one  is  able  to  pursue  fartber  tbe 
investigation  as  desired  by  tborougbly  following  tbe  trsnsnis- 
sion  of  tbe  pressure. 

Thrusts  of  raised  cross  vaults. 

For  a  very  strcngly  raised  vsult  (Fig,  3643  in  section  and 
Fig.  364  in  plan).,  an  idéal  tunnel  vault  d  e  may  likewise  be 
assuŒed  for  it,  and  tbe  tbrust  be  found  by  tbe  aid  of  tbe  ccn- 
puted  weigbt  G,  Tbere  the  point  e  is  to  be  placed  bigher  tban 
èlseîrbere,  since  it  is  to  be  assumed  tbat  a  certain  part  C  C  s 
inrplan  of  tbe  coipartirent  transfers  its  tbrust  above  tbe  slde 
arch  (see  p,  50).  For  a  greater  raise  such  a  use  of  tbe  idesl 
tunnel  vault  in  fact  iray  becoice  someirbat  fancifnl,  and  it  is 
tberefore  better,  at  least  to  consider  separately  tbe  portion 
of  tbe  compartnent  pressing  above  the  side  arch.  For  tbis  is 
draîfn  tbe  little  idéal  tunnel  vault  d^e^^  witb  the  îreight  Q-^, 
and  introducing  for  the  remaining  part  of  tbe  balf  bay  a  second 
and  greater  idéal  tunnel  vault  d2e2ffitb  tbe  corresponding  wei- 
gbt G2.  In  tbis  way  is  first  separated  the  tbrust  tbat  falls 
on  tbe  side  arch  or  tbe  solid  irall,  froff  tbat  referred  to  tbe 
springing,  wbicb  is  often  désirable  for  the  furtber  investiga- 
tion of  tbe  abutirent. 

If  in  important  cases  one  is  not  satisfied  by  tbis.  it  is  F 
perŒissible  to  follow  tbe  previous  indications  witb  increesed 
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accoracy  as  desired. 

ExplanatiODS  of  tbe  labiés  of  Weights  anô   horizontal  îbrostt 
et  simple  tunnel  and  cross  vaults. 

Altbougb  aocording  to  the  preceding  it  is  right  easy  to  ooœ-| 
pute  tbe  tbrust  of  tbe  vault  witb  the  required  accuracy,  it 
still  appears  désirable  tor  yet  further  simplification  of  tfae 
ffiost  coniEon  species  of  vaults  to  prépare  a  Table  of  tbe  rise 
and  tbickness  of  vaults  and  building  naterials  (Table  I),  îbe 
lable  is  obtained  on  tbe  basis  of  constructed  lines  of  snpport| 
and  by  tiie-usecof  tbe  sircple  forirula,  B  b  =  G  a  (Fig,  365),  a 
and  it  is  correct  for  symmetrical  cross  vaults  of  square  or  s 
sligbtly  rectangular  plan  tbat  are  but  slightly  raised.  it  is 
applicable  to  vaults  witb  sny  size  of  bay,  since  tbe  weigbts 
V°  and  B°  are  given  in  units  per  q  œ  of  tbe  plan,  Tbese  numfc- 
ers  are  multi^îlied  by  the  area  (in  q  m)  of  tbe  part  of  tbe 
vaults  loading  tbe  abutcent  considered,  in  order  to  give  tbe 
vertical  load  and  horizontal  tbrust  on  tbe  abutirent. 

To  estimate  the  weights  and  tbrust  by  the  ground  area  may  at 
first  appear  rather  venturesome,  sincei.iin  vaults  of  différent 
dimensions  may  arise  certain  variations  in  the  amount  of  baok- 
ing  œasonry  and  in  the  arch  members;  but  an  investigation  sbo^s 
that  thèse  différences  fall  within  very  narrow  limits  in  the 
average  formsoof  vaults,  and  by  giving  the  thrust  as  a  calcula' 
tion  made  by  the  assumption  of  a  second  value,  Por  vaults  of 
différent  form,  which  for  example  hâve  œasonry  on  the  cross  a 
arches  or  separate  additional  loads,  lihe  Tables  are  naturally 
not  applicable. 

Tbe  lengtbs  given  (lever  aric  of  weigbt  etc.)  are  expressed 
in  ratiosto  tbe  span  or  rise.  The  span  is  taken  as  the  clear 
distance  between  tbe  walls,  or  wèen  sucb  are  considered,  are 
to  be  understood  as  between  tbe  side  and  cross  arches,  but  od 
tbe  ccntrary  the  beight  of  rise  is  taken  fron;  tbe  basai  area 
(top  of  capital  if  no  stilting  exists)  to  tbe  underside  of  the 
compartiTient  at  the  crown.  If  tbe  vault  is  raised,  an  average 
rise  is  to  be  taken. 

Tbe  Table  séparâtes  vaults  according  to  tbeir  heigbt  into 
five  groups:-  I  to  V  witb  a  ratio  of  rise  to  span  of  1:8,  1:  3» 
1:2,  2:3.  5:6.  Eacb  group  bas  tbe  same  subdivisions  fron;  a  te 
f,  containing  tbe  material  and  tbickness  of  vaults,  for  vaults 
not  exactly  falling  within  tbe  group  or  divisions  may  be  inter- 
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interpolated  values. 

Vo  **  weight  p«r  q  m  of  ground  plan  including  the  epiDnartme-l 
nts,  the  projecting  moulded  arches,  a  moderate  masonry  baokingj 
and  a  plastering  of  the  underside  1  to  1  1/3  cm  thick.  As  diœ-j 
ensions  of  bricks  is  assumed  the  German  normal  standard  of  25 
>«  12  X  6  1/2  cm,  as  the  unit  weight  of  bricks  and  mortar  is 
assumed  per  eu.  m  1600  kil  for  ordinary  bricks,  1200  to  1800 
kil  for  very  light  porous  bricks  (when  arches  and  spandiels  a 
are  calculated  for  hard  bricks,  2000  kil  for  sandstone  and 
2400  kil  for  rubble  in  lime  œortar. 

For  vaults  filled  over  with  floor  under  f,  for  average  w©ight| 
of  brick  oompar tmen ts,  filling  and  floor  is  assuœed  1600  kil 
per  ou.  m  {the  weight  of  vaults  filled  over  varies  according 
to  their  size  and  therefore  only  can  be  given  for  vaults  of 
fixed  dimensions  (see  examples  in  last  line  f). 

a  •  lever  arm  of  the  résultant  weight  passing  through  the 
centre  of  gravity  of  the  part  of  the  vault  resting  on  the  abut-j 
ment  (for  example  one  half  the  vault).  This  lever  arm  varies 
from  l/6  to  nearly  l/4  of  the  span,  according  to  the  steepness 
of  the  vault,  and  is  to  be  measured  from  the  face;of  the  vrall 
or  of  the  side  arch. 

b  "  lever  arm  of  the  horixontal  thrust  or  the  rise  of  the 
line  of  support  or  of  the  idéal  tunnel  of  support.  By  this  is 
to  be  understood  the  différence  in  height  between  the  horizon- 
tal thrust  at  top  and  the  lower  transfer  of  the  pressure  of  t 
the  abutment.  As  the  limit  of  the  abutment  is  considered  the 
face  of  the  wall  or  the  vertical  plane  tangent  to  the  face  of 
the  side  arch.  This  length  h  is  at  least  to  be  carefully  found, 
since  in  the  same  vault  are  possible  flatter  and  steeper  thru- 
sts,  and  for  safety  the  rise  of  the  line  of  support  is  not  ta- 
ken  too  great,  and  as  a  rule  this  height  becomes  notably  less 
thaa  the  rise  of  the  vault;  h  varies  in  the  Table  between  3/4 
and  9^10  of  the  rise  of  the  vault. 

X  =  height  at  Ç^|oh  the  abutment  réaction  outs  the  face  of 
the  wall  or  of  the  side  arch.  This  height  is  measured  upward 
from  the  basai  area  if  the  vault,  i.e.,  in  vaults  not  stilted 
from  the  top  of  the  capital  or  impost  moulding.  For  the  déter- 
mination of  the  depth  of  the  buttress  is  required  this  height, 
and  concerning  its  aocuracy,  see  what  is  said  under  h. 

Ho  •  horizontal  thrust  per  g  m  of  basai  area  of  the  part  of 
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the  vault  resting  on  the  abutment,  Por  exaÉt)le  a  half  bay.Witi 
regard  to  the  variations  possible,  two  values  are  given  hère 
the  larger  being  rather  for  soaall  and  the  sœaller  for  great  bayi 

It  is  interestJLDg  to  compare  tbe  throst  Hq  and  the  wei^ht  V 
for  balf  vaults  of  différent  heigbts. 
According  to  tbis  Table  tbese  average:- 

:  1. 
3,  Hq  is  to  Vq  as  3 


Bise  1  :  3,  B^   is  to  Vq  as  2 


Rise  1 

Bise  1 

Bise  2 
Bise  5 


2,  Hq  is  to  Vq  as  3 

3,  Hq  is  to  Vq  as  1 
6,  Hq  is  to  Vq  as  1 


? 

3- 

4, 


For  superflcial  estimâtes  tbese  ratios  may  be  noted;  for  po- 
inted  cross  vaults  of  average  beigbts  and  afcoat  2/^  rise  is  to 
be  expected  a  tbrust  about  equal  to  1/3  the  corresponding  wei- 
ght  of  tbe  vault  (one  half).,  and  wbicb  passes  into  tbe  wall  at 
about  1/4  the  height  of  tbe  rise. 

Id  the  last  column  of  tbe  Table  are  given  as  examples  the 
weigbts  aÉd  tfirusts  for  two  cross  vaults.  calculated  for  diien- 
siODS  of  4  ^^  5  and  6  5<  s  m,  witb  tbe  assumption  that  two  adja- 
cent bays  Œeet  at  one  buttress  (see  C  in   Fig,  366).  the  loading 
area  n;  n  p  r  then  bas  the  area  of  a  hslf  vault. 

Tbe  tbrust  at  an  angle  D  of  tbe  wall  (Fig.  366)  is  prcdoced 
by  a  small  part  p  r  o  D  of  tbe  vault  and  accordingly  is  aotacly 
less.  It  is  sufficiently  safe  to  take  in  each  of  the  two  dire- 
ctions D  k  and  D  g  tbe  tbrust  balf  as  great  as  that  at  C.  Ins- 
tead  of  tbe  side  tbrust  D  k  and  D  g  nay  naturally  be  introduced 
the  diagonal  tbrust  D  d  in  the  direction  of  the  arch.  Tbis  is 
always  less  than  the  thrust  at  C  (7  :  10). 

For  rectangular  bays  (Fig.  36?)  tbe  tbrusts  at  the  point  C 
and  S>  differ.  At  both  points  indeed  rests  a  hàlf  bay  m  n  p  r 
or  r  t  q  u,  but  the  spans  C  F  and  F  F  are  unequal,  and  conseq- 
uently  of  vaults  witb  equal  rises,  the  short  direction  bave  a 
amaller  ratio  of  pier  and  therefore  a  sicaller  thrust.  At  tbe 
angle  D  in  vaults  not  swelled  and  for  the "rectangle,  tbe  dir- 
ection of  tbe  tbrust  falls  in  the  diagoBal.  Tbe  Tfible  gives 
no  accurate  values  for  very  much  elongated  bays,  weights  and 
tbrusts  are  then  a  little  too  siuall  in  the  longitudinal  direc- 
tion and  abondantly  great  in  tbe  transverse  direction.  Eut  it 
rectangular  bays  do  not  differ  too  mucb  froir»  the  square,  thec 
tbe  Table  can  always  be  applied  to  tbem,  and  for  the  ratio  ci 
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the  rise  mast  always  be  taken  in  the  direction  of  the  tbrast 
coDsidered. 

Table  !•  WeigbtB  and  horizontal  tbrusts  of  vaolts,  Fig,  365)! 
Dpper  faeadings  of  the  coloœns,  Ftoie  left  to  right. 

Classification  of  vanlt, 

Vq  =  îreigbt  of  one  g  e  ground  area, 

a  =  lever  arm  of  résultant  of  weight. 

h  =  lever  8rŒ  of  horizontal  tbrust, 

2  =  beight  of  pressure  on  abutioent  above  springing  of  vault.l 

Hq  =  horizontal  tbrast  per  q  m   of  plan  of  loading  portion  of| 
vault. 

Êxample  I.  Vaults  4^4  œ, 

V  *  weigbt  of  one  half,  B  =  throst  of  one  balf, 

Ëkample  II,  Vaults  5  x  S  œ* 

V  =  îreigbt  of  one  half,  H  =  tbrast  of  one  half. 

(left  vertical  coluirin). 

I,  Ratio  of  rise  1  -:  8, 

a.  Coupartments  1/2  porous  brick,';  tbick. 

b.  1/2  bard  brick  or  3/4  poroas  brick  tbick, 
<^.  3/4  bard  brick  or  1  porous  brick  tbick, 
d.  1  bard  brick  or  20  cir  sandstone  tbick. 

c.  Eubble  30  en  tbick. 

f.  Erick  vault  filled  over  with  floor  32  cir  tbick  at  croirn. 

II,  Batio  of  rise  1:3» 

a.  ConipartŒent  1/2  porous  brick  tbick, 

b,  |/@  bard  brick  or  3/4  porous  brick  tbick. 

c,  3/4  bard  brick  or  1  porous  brick  tbick, 

d.  1  bard  brick  or  20  cœ  sandstone  tbick, 

e,  Eubble  30  cir  tbick. 

f.  Vault  witb  filling  and  floor  32  cir  tbick  at  crosn. 

III,  Ratio  of  rise  1  :  2, 

a.  f^ompartment  I/2  porous  brick  tbick, 

b.  1/2  bard  brick  or  3/4  porous  brick  tbick. 

c.  3/4  bard  brick  or  1  porous  brick  tbick, 
à,  1  bard  brick  or  20  cœ  sandstone  tbick, 

e,  Eubble  30  cm  tbick. 

f.  Brick  vault  witb  filling  and  floor  32  cœ  tbick  at  crowc. 

IV,  Eatio  of  rese  2  :  3, 

a,  Compartirent  1/2  porous  brick  tbick. 

b,  1/2  bard  brick  or  3/4  porous  brick  tbick. 
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c,  3/4  hard  brick  or  1  poroas  brick  tbick. 

d,  1  bard  brick  or  20  ow   sandstone  tbick, 

e,  flàbble  3â  om  tbick. 

f*  Brick  vaolt  witb  filling  and  floor  32  cm  tbick  at  cronD. 
V.  Ratio  of  rise  5/é  to  6/6, 

a,  Compartœent  1/2  Iserous  brick  tbick, 

b,  1/2  bard  brick  or  3/4  poron»  brick  tbick, 

c,  3/4   bard  brick  or  1  porous  brick  tbick. 

d.  1  bard  brick  or  20  cm  sandstone  tbick. 

e.  Rubble  30  oni  tbick. 

f .  Brick  vault  witb  filliDé  and  floor  32  cm  tbick  at  crown. 
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3.  ObtainiDg  the  Line  of  Support  and  Stresses  in  the 
Euttresses, 

Security  agatnst  sliding,  overtarning  and  ciïustîing. 
^hen   by  calculation,  construction  or  by  Table  I  tbe  tbrost 
of  a  vanlt  bas  been  found,  or  whicb  is  tbe  saire,  botb  its  coo- 
ponents  H  and  V  (Fig,  3^8),  it  is  tben  to  investigate  the  res- 
istaDce  of  the  supporting  body,  Tbat  irast  be  ensured  against 
sliding,  overtorning  and  crushing. 
Sliding  of  the  abutment, 

k   sliding  or  slipping  of  the  abutinent  is  seldom  to  be  feared 
witb  the  usual  iraterials  of  construction,  It  may  occur  if  with 
soft  mortar  tbe  angle  between  the  direction  of  the  pressure  a 
and  bed  is  less  than  45*  to  60",  or  w^ith  hardened  mortar  if  t 
tbis  angle  is  under  30°  to  45**.  Slipping  can  be  prevented  by 
a  changed  position  of  the  bed,  or  less  effectively  by  dowels. 
Gare  is  to  be  taken  not  to  make  the  damp-proof  bed  of  soft  pi- 
tchy  iraterial,  since  this  bas  àlready  perniitted  the  sliding  cf 
an  entire  niass  of  masonry.  Such  isolating  beds  must  only  be  ar- 
ranged  where  the  compression  acts  almost  perpendicular  to  tbe 
bed,  and  further  care  is  to  be  taken  by  choice  of  œaterial  and 
accessories,  that  the  isolating  material  rercains  neither  too 
soft  nor  too  sttcoth, 

Overturning^ 

Safety  against  overturning  is  easily  proved.  Tbe  epaation  of 
iroirents  is  establisbed  about  tbe  outer  dangerous  angle  (A  in 
Fig.  340).  ît  irust  tben  resuit  tbat  the  suid  cf  tbe  irocents  of 
rotation  in  a  favorable  direction  (force  x  lever  arni)  is  great- 
er  than  the  sum  of  those  with  unfavorable  rotation  (overturning). 
For  e  simple  case  was  already  described  tbe  investigation  for 

overturning  on  p.  124  (Fig,  340).  For  that  drawin  in  Fig. 

36s.  the  mass  of  irasonry  pushed  frcn  both  sides  cannot  cverturn 
about  the  angle  A;  so  long  as  G-^   x  a^  +  G2  ^  82  +  ^2  ^  d  is 
greater  than  ^^   x  n. 

If  it  is  desired  te  examine  whether  overturning  cannot  occur 
about  the  other  angle  E,  the  moments  can  be  found  fer  that  case. 

Instead  of  the  forces  H^  and  W-  acting  on  the  abutment,  there 
may  naturally  be  taken  their  horizontal  and  vertical  compOiDeriUi 
as  in  pig.  340. 

Overturning  can  most  easily  occur  at  the  bottom  of  the  founô- 
ation  (surface  I  in  Fig.  369  anc  pivot  A),  tben  at  tbe  surface 
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of  the  masonry  reeting  on  tbe  wider  footing  (II,  pivot  E).,  and 
finally  et  each  abrupt  recession  of  tbe  oross  section  (III,  p  ' 
pivot  G),  The  stability  at  thèse  places  ninst  be  exaniined.  if 
the  overturnin^  moment  ezceeds  at  any  point,  then  tbe  overturn 
of  thè  nasonry  above  it  can  only  be  prevented  by  spécial  means, 
and  to  tbis  bélongs  the  clamping  of  the  wall  at  the  back.  iike- 
wise  the  strong  adhésion  of  a  mortar  able  to  resist  tension  m 
Œay  binder  overturning,  and  in  fact  inany  dangerous  walls  are 
thus  held.  Bat  the  résistance  of  the  masonry  to  tension  cannot 
be  safely  counted  on  even  with  cenient  mortar,  since  perhaps  al- 
ready  invisible  hair  cracks  produced  by  the  mode  of  exécution, 
cbnsbing,  température  stresses,  etc*.,  exist,  and  the  connection 
may  fail,  A  f irm  adhésion  of  the  wall  to  the  footing  generally 
does  not  exist,  if  tbe  overturning  moment  is  too  great,  at  most 
th§  eartb  beside  it  iray  be  useful,  but  tbis  is  a  scarcely  rel- 
iable  f-actor. 

Résistance  and  allowable  ooœpression . 

Safety  against  overturning  does  not  alone  suffice;  compress- 
ion must  nowhere  exceed  the  aillowable  limit  for  the  materiàl. 
Ey  investigation  of  the  materials  coming  into  considération  c 
concerning  their  résistance  bave  been  obtained  tbe  following 
values. 

î/aterial, 

Granité,  dicrite 

Limestoné,  dolomite 

Sandstone 

limestone  tufa,  light 
Clinker  bricks 
Good  wall  bricks 
Porous  or  hollow  bricks 
Cernent  nortar 
Li^e  mortar,  hard 

With  reéard  to  defects  in  materials  (cracks  and  crevices}  a 
and  imper^fect  bedding  of  the  compressed  surfaces,  the  allowable 
stress  lEust*  remain  far  below  the  ultimate  résistance  to  compr- 
ession. Farticular*ly,  stones  with  small  résistance  te  shear 


Kil.   per  cm  g. 

> 

Crusbing. 

Sbearing. 

500  -  1800 

60  -  100 

300  -1000 

a. 

30  -     50 

b- 

50  -    70 

180  -  900 

a. 

13  -  40 

b. 

15  -  40 

SO  -  200 

30 

250  -  700 

40  -  60 

100  -  200 

15  -  30 

40  -  100 

— 

100  -  200 

15  -  30 

50-90 
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shoDld  not  be  too  etrongly  loaded,  since  by  bad  transnission 
of  the  coicpreasioD  may  easily  occnr  crnshing.  For  tbe  saice  re- 
ason  tte   résistance  to  sbear  or  tfarast  is  placed  in  the  Table, 
Since  the  résistance  to  sbear  is  less  in  the  àirection  of  tbe 
grain,  it  is  bsd  to  set  soice  kinds  of  stone  on  bed,  still  one 
need  not  be  too  anxious  concerning  selected  blocks  witbout  dé- 
tecta, as  proved  by  nai^epous  exairples  froff  tbe  éiddle  âges. 

The  résistance  of  Eortar  and  stone  for  nasonry  Eust  be  cared 
for  at  the  same  time.  For  linestone  or  sandstone  set  with  cen- 
ent  or  lead,  according  to  tbe  stone  it  is  usual  to  allow  16  te 
30  kil  per  q  cm,  for  rubble  in  line  nortar  5  to  7  kil  or  up  to 
10  kil  after  hardening,  for  brickTrork  in  lime  mortar  7  kil,  f 
for  bricks  in  ceirent  11  kil,  and  for  very  good  matériels  14 
kil,  Since  piers  and  walls  of  churches  are  carefully  built,wh- 
en  the  load  of  tbe  vaults  is  cnly  added  sfter  hardening  of  tbe 
ïïortar,  good  bricks  in  liroe  Eortar  Œay  be  stressed  to  IQ  kil 
withoDt  hésitation  and  to  20  kil  in  ceirent, it  being  assumed  t 
tbât  officiai  decrees  do  not  place  lower  linîits.  Ole  works 
often  show  far  bigber  pressures,  20  to  30  kil  on  bricks  and 
30  to  50  kil  on  eut  stone  are  not  unconicon. 

îi^oderately  good  ground  like  Icse  or  sand  is  loaded  with  2  1/2 
or  3  kil  per  q  cm,  and  likewise  bere  in  old  works  (for  exemple 
the  tower  at  Dlm)  are  shown  far  higher  pressures  of  10  kil  and 
irore  on  yielding  soil  it  is  of  grestest  importance  to  egrtaîize 
tbe  areas  of  the  foundations,  so  that  the  soil  beneath  ail  pa- 
rts of  tbe  building  may  receive  the  saie  pressure  if  possible, 
since  otherwise  settlement  is  ucavoidable. 
Location  of  line  of  support, 

Wben  the  résultant  compression  falls  at  the  middle  of  the  a 
area  of  cross  section,  it  is  uniformly  distributed  over  that. 
The  stress  per  unit  area  is  then  f ound  directly  by  dividing  t 
the  pressure  by  the  area.  For  example  at  the  middle  of  a  pier 
with  1/2  q  m  or  5000  q  en  area  rests  a  load  of  11,500  kil,  its 
own  weight  being  6000  kil,  ifi§re  is  st  the  bottoii  of  the  pier 

a  compression  =  — ""^ônÔ — ~ "  ^  "^^^  ^^^  ^^^   "^  ^^' 

But  in  the  abutmenxs  of  vaults  tbe  pressure  seldom  falls  ex- 

actly  at  the  middle  of  tbe  cross  section  to  be  examined,  and 
therefore  approacbes  more  or  less  to  one  side,  Tbe  nearer  tx 
the  centre  of  pressure  is  to  one  side.  the  more  is  the  press- 
ure increased  tbere,  wbile  it  is  reduced  in  like  proportion  st 
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the  opposite  side, 

liocation  of  the  résultant  compression  in  a  cross  section. 

That  the  distribution  od  the  stresses  icay  be  obtained,  it  is 
necessary  flor  the  intersection  of  tbe  section  concerned  by  the 
line  of  support  be  found,  wbich  is  easily  done  by  calculetion 
or  by  tbe  graphical  netbod. 

Obtained  by  drawing, 

!•  Graphical  procédure  (Fig.  370).  îo  find  the  location  and 
nagnitnde  of  tbe  pressure  on  the  surface  A  E,  tbe  weight  G  of 
the  irass  of  the  abut^ent  a^ove  it  nitb  the  throst  sS  oî  the  va- 
ult  are  combined  at  their  intersection  0  by  the  parallelogran 
01  forces.  Ihereby  are  obtained  the  magnitude  and  direction 
of  tbe  desired  résultant  pressure  E  and  its  intersection  F  with 
the  surface  A  5.  Only  tbe  vertical  component  C  conies  into  con- 
sidération as  the  actual  compression  on  tbe  bed,  while  the  hor- 
izontal component  S  is  opposed  by  the  friction  of  the  courses 
on  each  other. 

2. Location  by  calculation. 

2.  Uethoû   by  calculation. (Fig.  371)*  Rot  the  thrust  of  the 
vault  but  its  components  H  and  V  are  introduced,  and  the  eoua- 
tion  of  moments  is  establisbed  as  follows  for  the  point  F  sou- 
ght,  ï?bich  is  at  the  nnknoirn  distance  'x   from  Br- 

1.  V  X  +  G(x  -  m)  =  B  k. 

From  tbis  is  obtained  tbe  distance  x  aad  tbue  is  fixed  the 
position  of  the  centre  of  compression  F.  The  magnitude  of  tbe 
pressure  B  is  composed  of  those  of  its  components  D  and  S, 
but  thèse  sre  easily  obtained.  D  must  ecual  the  sum  cf  ail  ver- 
tical loads,  thus  is  bere:. 

2.  D  =  G  +  V. 

S  must  equal  the  algebraic  sum  of  the  horizontal  forces,  bere 
being  only  B:- 

3.  S  =  H. 

If  more  forces  occur  than  in  this  example,  they  are  to  be  c 
combined  in  tbe  same  way  by  the  .Graphie  or  analytic  method.  1 
The  course  is  always  tbe  same.  whether  a  wall,  buttress  or  mid- 
dle  pier  is  te  be  examined,  wbether  s  single  vault  or  any  lar- 
ger  number  of  vaolts  set  at  différent  beights  and  at  différent 
Bides. 

Bxample.  ^  prismatic  buttress  10  m  high,  1  m  wide  and  2  m  deep 
in  the  direction  of  the  thrust  is  built  of  rubble  weighing  2400 
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#11  por  eu.  a.» and  recelT«s  at  the  heigbt  of  8  a  tb«  pF6ssdre 
Of  a  vault,  'wlios«  thrust  H'**3000  kil  and  its  weight  V  is  coœ- 
puted  ât  I-OO  kil,  The- centre  of  gravity  i s  1  m  from  the  inner 
side.  The  équation  of  moments  for  the  point  P  sought  isc- 
9600  X  +  G(x  -  1.00)  »  3000  x  8.00. 
Weight  of  pier  G  »  10.00  x  3.00  x  i.oo  x  2400  =  48,000  kil. 
9600  X  +  4800  X  -  48,000  "  3,000  x  8.00 
57,600  X  =  72,000.   x  =  1.25  m. 
The  centre  of  pressure  is  thus  1.25  m  from  the  inner  edge, 
0.75  from  the  outer  one,  and  0.25  m  from  the  centre  of  gravity. 
The  magnitude  of  the  vertical  compression  is  :- 
D  *  G  +  V  =  48,000  +  9600  «  57,600  kil. 
Horizontally: -   S  «  H  =  3000  kil. 
The  horizontal  portion  S  is  relatively  very  small,  and  it  w 
will  be  opposed  by  the  résistance  of  friction  with  entire  safe- 
ty .  The  vertical  part  D  is  the  pressure  under  considération. 

If  it  passed  througb  the  middle,  the  compression  eyerywhere 

57, 600 
would  be  •* =  2.88  kil  per  q.  cm.  But  in  the  présent  t 

20, 000 
transfer  of  pressure  it  would  be  greater  at  the  external  edge, 

as  will  be  shown  soœewhat  later. 

Course  of  line  of  pressure. 

In  the  iracner  described  cac  be  deterFiaed  ttte  locsticn  of 
tbe  coirpressioD  in  any  cross  section.  For  vertical  piers  or  a 
walls  it  snffices  te  exsirine  tbe  fccttoir  area  on  the  foundaticn 
or  the  under  surface  of  the  footing.  If  the  supportin^  bcdy 
recèdes  or  bas  offsets  npwards  (height  lîl  in  Fig.  369).  it 
will  then  be  necessary  to  test  the  location  cf  the  coffiçression 
onder  each  of  thèse,  It  it  is  desired  to  represent  the  iriddle 
line  of  pressure  in  its  entire  course  froir  top  to  bottoir.,  tbe 
Eass  is  dividet  ir  horizontal  layers  as  ir.  Fl,^.  372,  ario  fo%' 
eacb  area  are  combined  ail  pressures  acting  above  it  into  a 
résultant  compression.  If  the  intersections  of  the  coirpression 
are  connected  by  a  curve,  this  représente  the  line  of  pressure. 

With  a  greater  deptb  of  the  abutoent  is  advisable  a  vertical 
subdivision  instead  of  tbe  horizontal  (Fig.  373)  and  the  pres- 
sure of  the  vault  is  coubined  with  the  weigbts  of  the  steps. 

In  simple  cases  can  one  already  conclude  frcE  the  location 
of  the  line  of  pressure  whether  the  deptbs  of  the  abuticent  are 
sufficient  or  not  so.  If  the  latter  seercs  too  weak,  it  can  be 
made  deeper  and  the  line  of  pressure  be  found  anew.  For  impor- 
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important  cases  niust  one  take  into  aocount  tbe  lEagnitode  end 
distributioD  ot  the  stresses. 

DifitribatioD  of  tbe  stresses;  Rero  of  cross  secticD. 

If  we  returc  agsin  to  a  single  cross  section  for  which  tbe 
location  and  icagnitode  of  the  résultant  compression  are  deter- 
mined  in  the  icethod  described,  two  cases  are  to  be  distinguish- 
ed,  for  tbe  cressuere  ipay  lie  either  witbin  the  kern  of  the 
cross  section  or  outside  it,  and  what  this  means  will  be  expla- 
ined  immediately. 

If  the  pressure  passes  through  the  à'iàdle  or  more  correctly 
through  the  centre  6f  gravity  of  tbe  cross  section,  it  is  uni- 
fornly  distributed  over  tbe  entire  area,  which  is  indicated  in 
5'iê*  375  by  tbe  little  arrois  of  equal  lengtb  directe^  apward 
(ïîhich  do  not  represent  tbe  pressures  domward,  bot  the  equal 
reactions  exerted  by  the  support).  Each  q  cœ  receives  the  pres- 
sure p  =  -  ,  wbere  D  =  the  total  pressure  in  kil  and  F  =  area 
of  cross  section  in  q  cœ. 

If  the  pressure  D  is  novec  soire^nat  frcir  tbe  centre  of  grav- 
ity to  a  peint  nearer  A  (Fig.  376),  tbe  pressure  increases  at 
A,  while  it  oiîriDishes  at  E.  Jt  retains  at  tbe  centre  of  grav- 
ity tbe  average  pressure  p  =  r« 

ni' 

Kern  of  the  cross  section. 
It  D  moves  still  farther,  the  case  irust  finally  occur,  where 
the  pressure  at  E  =  C  (Fig.  377).  Ibis  position  cf  the  pressura 
is  inportant,  since  in  irost  cases  it  is  not  willingly  passed, 
for  if  D  is  Œoved  farther,  the  pressure  is  no  longer  distribu- 
ted over  the  entire  area.  For  a  square  or  rectangle  (plan,  Pie. 
378).,  this  liirit  lies  at  1/3  of  tbe  entire  lengtfa  A  E.  If  tbe 
pressure  conversely  approacbes  tbe  edge  E,  tbe  pressure  at  A 
would  becoae  =  0  wben  D  reaches  a.  For  a  transfer  sidewise  wo- 
uld  resuit  the  liiriting  points  î   and  g  in  tbe  saire  iranner.  If 
the  points  a  p  f  g  are  joined  a  quadrilatéral  is  forired,  which 
is  termed  tbe  kern  of  tbe  cross  section.  Tbe  lengtb  and  breadtfc 
of  the  kern  is  1/3  the  lengtb  and  breadtb  of  tbe  rectangle.  On- 
ly  wben  tbe  résultant  pressure  falls  in  tbe  kern  is  each  part 
of  tbe  area  under  compression,  and  if  this  is  required,  then 
tbe  pressure  must  move  only  witbin  tbe  middle  third.  îf  it  is 
diagonal,  its  possible  location  is  still  smaller,  for  it  is  to 
be  considered  that  diagonally  tbe  widtb  of  tbe  kern  is  only 
1/6  tbe  lengtb  cf  tbe  diagonal. 
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The  kern  of  a  circle  is  aise  a  circle  with  a  diameter  1/4  tf 
that  of  the  larger  circle, 

The  kern  of  a  triangle  is  a  siœilar  triangle  with  a  length 
of  1/4  and  8D  area  of  1/16.  The  angles  of  the  triangalar  kern 
lie  on  the  centers  of  the  lines  joining  the  lEiddles  of  the  si- 
des  (Fig,  380). 

When  the  pressure  is  at  the  liiuit  of  the  kern,  then  for  the 
rectangle  and  circle  the  maxiguip  pressare  at  the  edge  is  twice 
the  average  pressure  p;  for  the  triangle  it  is  on  the  contrary 
only  1  1/2  times  the  average  pressure. 

Two  other  plans  rcay  cône  into  considération  by  the  combinat- 
ion  of  wall  and  buttress,  and  are  represented  in  Figs.  381  and 
382,  with  the  insertion  of  the  principal  measures  for  the  dim- 
ensions of  the  kerns. 

If  it  is  desired  to  find  tbe  liiriting  points  cf  the  kern  for 
any  other  plan,  for  ezample  the  point  P  in  Fig.  382,  then  is 

employed  the  forirola:-  4,   w  =  —  . 

F  z 
Hère  w  =  distance  of  the  point  sought  froir  the  centre  of  grav- 

ity;  J  =  moment  of  inertia  about  the  gravity  axis  Y  Y;  F  =  area 

of  the  entire  surface;  z  =  distance  of  the  neutral  fibre  (with- 

out  pressure)  from  the  centre  cf  gravity.  With  this  formula  c 

can  be  found  the  limiting  points  of  the  kern  figure  for  any 

cross  section. 

Pressuee    within    the    kern. 

If  the  pressure  D  lies  neither  on  the  border  of  the  kern  nor 
at  the  centre  of  gravity,  but  is  at  any  other  point  of  the  kern 

—  gee  Fig.  376  the  neutral  fibre  must  be  conceived  to  lie 

at  a  point  0  outside  tbe  area.  If  the  location  of  this  point 
can  be  determined,  then  can  be  found  the  entire  distribution 
of  the  pressure,  for  it  is  only  necessary  to  lay  off  the  aver- 
age pressure  p  above  the  centre  of  gravity  s  at  any  definite 
scale  (for  example  1  kil  =  1  mm  or  1  kil  =  5  n:m),  and  to  draw 
tbrough  the  end  ot  p  a  line  te  0.  Tbe  height  of  this  line  from 
the  base  A   P  dénotes  *t  each  point  the  magnitude  of  the  press- 
ure per  q  cm. 

The  location  of  the  neutral  fibre  0  is  kncwn  if  its  distance 

z  from  the  centre  of  gravity  is  known.  and  can  be  found  by  ec- 

uation  4,  solved  fer  z:-  4a.   •   z  =  --. 

If  w 
Bere  again  J  =  moment  of  inertia;  F  =  area,  and  w  =  distancée 

of  the  force  D  trom  the  centre  of  gravity.  îhe  moments  of  inert 
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atout  tûe  axis  Y  Y  are  for  the  plans  cocsldered  as  fcllows. 

b  b^ 
Rectangle  (Pig.  378)  Z   =  • 

^^      fa4 
Souare  (uprigbt  or. diagonal)  J  =  —  • 

^        12 

Circle  (Fié.  379)  J  ==  ZT"  =  0-049  D^  "" 

-  t  h^ 
Triangle  (Pig.  380)  J  =  -7-  . 

3c 

Octagon  (regular)  0  «ç  0*033  d  -  • 

Plan  in  Fig,  381  J  =  1.083  a'^  (aboot  axis  X  y,  J  =  2  I/3 

Plan  in  Pig.  333  3  =  3.619  a^  (aboct  axis  J.   K,  -J  =  2  ~-  ai 

12 

Example.  F'or  the  example  described  ob   p.  140 crv,;i3jr;  j 

i,:r.c  area  of  tbe  cross  section  of  a  bnttress there  was  obt- 

ained  p  =  2. 88  kil  as  tbe  average  pressure  per  g  cit.  Tbe  trans- 
ter  of  this  pressure  towarc  tbe  edge  was  not  yet  sougbt,  but  is 
non  to  be  found  by  tbe  given  fonrula  la.  Tbe  point  of  intersec- 
tion P  (Fig.  370)  was  given  at  a  distance  x  =  1.25  ir  from  tbe 
inner  side  E,  nùict  is  25  cir  froir  tbe  centre  of  gravity  or  irid- 
cle;  and  tbus  w  =  25*  acd  furtber  the  area  F  =  200  ^  100  = 
00  0  cm,  J  =   ?-il"=  122_-J25  =  66.  666.  667.  se  tbat  2  = 
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66,666,667      ^^  ^^ 

--- — 1 =  133  CIT.  Tbis  distance  2   is  laid  off  to  the  rigbt 

25  X  20,000 

froŒ  the  roiddle,  and  fron-  the  enc  point  0  is  drawn  in  tbe  givcn 
way  the  oblioue  line  0  R,  and  nôwcan  be  ireasured  tbe  pressure 
at  every  point. 

If  it  is  desired  to  OEit  the  drawing,  the  pressure  at  any 
point  can  be  founc  directly  by  the  use  cf  the  nsxt  forirula  for 
tbe  cslculâtion, 
5.       Pi 


D 
=  -  + 


D  w  c 

"T'  • 

rîere  again  D  =  tbe  résultant  pressure,  w  =  its  distance  froc 
tbe  centre  of  gravity,  f   =  area  nf  tbe  surface,  ô'  =  correspond- 
ing  icirent  cf  inertia,  erd  finally  c  =  distance  of  the  point 
exattined  for  its  pressure  froc  the  gravity  axis.  The  sign  +  is 
to  be  used  for  tbe  side  most  strongle  coirpressed,  the  sign  - 
for  the  side  less  strongly  compressed. 

Example.  The  preoeding  example  will  again  be  used,  where  the 

bread th 
rectangular  area  has  b  *  100  cm  and  h  «  200  cm  length,  with  a 

total  pressure  of  D  "  57,699  kil.  That  falls  at  a  distance  w 

"  25  cm  froir.  the  centre  of  gravity.  The  moment  of  I  has  alrea- 
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already  been  coœputeà  as  J  =  66,666,667. 

If  the  maximum  pressure  p^^  is  to  be  found  for  the  outer  side, 

tnen  for  the  distance  c  *  100  cm  from  the  centre  of  grayitv- 
57,600    57,600  x  25  x  100 

p + «  2.88  +  2.t6  =  5. 04  kil. 

^    20.000      66,666,667 
Hence  the  maxicDum  pressure  at  the  outside  *  about  5  kil  per 

q  CCD,  which  is  regarded  as  perœissible  for  the  intended  const- 
ruction of  the  buttresses  in  brickvrork  with  lime  mortar, 

The  pressure  at  the  inner  edge  is  found  just  the  saœe  by  us- 
ing  the  négative  sign  and  P2  =  0.7*  kil.  CaIso  ?£  "=  2  «  2.8S 
-  5.04  =  0.72).  It  is  unnecessary  to  compute  other  values  of 
p,  since  thèse  are  known  to  increase  uniformly  frono  the  inner 
to  the  outer  edge. 

Pressure  outside  the  kern. 

?iben  tbe  résultent  pressure  talls  outside  tbe  kern.  the  line 
of  0  pressure  lies  witbin  tbe  cross  section  (0  in  Pig,  33  ;• 
Tbere  resuit  coirpressile  stresses  on  the  side  *itb  tbe  force, 
but  on  the  opposite  side  are  tensile  stresses.  At  tbe  centre 
cf  éravity  is  tbe  average  pressure  =  p  =  -  as  before,  for  tbe 
sy^metrical  plans  (rectangle  and  circle).  îbe  iraxiinnir'  pressure 
=  2  p  ^reater  than  tne  nasiEuir  tensile  stress  at  the  other  sics. 
Te  cbtain  tbe  neutral  fibre  and  tbe  distribution  of  tbe  stres- 
ses tbere  ren-Sins  in  fcrce  fcriiulas  4  (or  nore  correctly  4&   anc 
Masonry  with  tensile  stresses. 

If  tbe  rascnry  is  id  condition  to  resist  tensile  stresses, 
then  ïïill  in  any  excentric  position  of  tbe  pressure,  tbe  dist- 
ribution of  tbe  stresses  be  obtained  in  tbe  saire  way.  Tte  pres- 
sure iray  even  lie  outside  tbe  nasonry  (Fig.  334),  wbereby  tbe 
compression  and  tbe  tension  at  the  edges  are  both  increased, 
until  ïïitb  an  infinité  distance  of  tbe  force  D  tbey  pass  into 
infinitely  great  values, 

Masonry  without  tensile  stresses. 

L\oî7  for  tbe  reascns  given  earlier  the  cascnry  can  resist  no 
tensile  stresses.  Tbe  parts  not  compressée  bave  ne  cart  wbate- 
ver  in  tbe  transnission  cf  tbe  force,  tbey  rest  on  each  other 
Tfitbout  stress,  and  under  tbe  circunstences  even  s  irore  or  less 
open  joint  iray  be  forired  bere.  The  transfer  of  tbe  pressure  o 
occurs  just  as  if  tbia  part  of  tbe  cross  section  cid  not  ezist. 
Bor  ezairple  on  a  rectangular  plan,  Figs.  3Ss»  336,  on  wbicb  tbe 
résultant  pressure  D  acts  st  tbe  point  P  outside  the  kern.  the 
stress  is  distributed  as  if  a  surface  sitb  tbe  len^^th  A  L  ejis*; 
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witb  zéro  pressure  et  the  point  y.   If  tbis  zéro  pressure  is  at 
L.  then  the  centre  of  pressure  P  Œust  represent  tbe  liniit  cf 
ttie  kern,  and  it  follows  tbat  for  rectangular  or  square  crocs 
sections,  tbe  lengtb  A.  F  is  to  be  laid  off  tbrice  frcir  tbe  lo- 
cation of  tbe  point  L. 

ï'be  average  pressure  d  actin^  at  tbe  middle  of  tbe  coirpress- 

ed  area  (b  n)  icust  eoual  the  pressure  divided  by  area»  thus  d 

_  D     _        D 

ba       3"b~nî 

Tbe  ccaziÉuii  pressure  at  tbe  ecge  is  twice  as  great:- 
tbus  6;      d^  =  -^-—  .  7;  n  =  3  e, 

Tbese  forttulas  spply  te  sauare  and  rectangular  sections  of 
icasonry  witb  tbe  breadtb  fc,   iïbers  tbe  coirpression  D  acts  outsi- 
de  tbe  kern  anc   at  a  distance  ir  froir  tbe  outer  edge.   Ey  eouat- 
ion  6  is   found  tbe  naziiruir  correspcnding  d^  per  o  cm,   and  by 
foTŒula  7  results  tbe  lenétb  n  to  wbicb   continues   tbe  coirpres- 
sion on  tbe  area. 

For  a  triangular  area  n  *  2  œ  i f  the  compression  approacbes 
the  vertex.  For  other  compound  sections  the  relations  for  the 
position  of  the  compression  outside  the  kern  are  less  simple, 
so  that  their  démonstration  hère  must  be  oœitted. 

It  is  to  be  eirpcasized,  tbat  m  rraecDry  wbicb  can  resist  r.: 
tension,  tbe  résultant  force  (or  tbe  line  cf  cressure)  car  iie- 
ver  be  close  te  tb3  outer  ed^e,  since  tbere  tbe  prescurc  /«CuIg 
sccn  spprcacb  an  infinité  value,  tbu?  pulverizing  tbe  naterial 
would  resuit.  Fassing  ceyond  tr^e  edge  »culd  fce  followed  by  ruic 
Only  for  irasonry  able  te  resist  tension  can  tbe  line  of  press- 
ure pass  outsice  tbe  surface  se  long  as  tbe  iraterial  resists. 

For  compression  in  tbe  next  îable  are  col-lected  tbe  edge  pr- 

essuresfor  différent  locations  of  the  line  of  pressure,  inceec 

for  rectangular  plans  of  irasonry  witb  or  witbout  résistance  te 

tension,  Tbe  values  are  referred  te  tbe  3verage  pressure  p,  t 

tbat  eacb  a  cnr  would  receive  by  an  unifcmly  distributec  coFp?e 
compression   D     D 

Tbus  p  = =  -  or  r-T  • 

ares     ,  F' ,    cl. 
Table  of  Œagnitudes  of  ea^e  pressures  on  a  rectangular  aree 

of  Œasonry  witb  différent  positions  of  tbe  résultant  compressi 

Œ  =  distance  of  résultant  troir  outer  eôpe^ 

d-[^=  edge  pressure  at  front,  î/asonry  witbout  tension. 

d2=  edge  pressure  at  rear.     ., 

n  =  distance  of  zéro  line  froir  front  ed^e. 


1/2 

1 

5/12 

1 

1/3 

1 

1/^4 

•l 

1/6 

1 

1/12 

1 

0 

-  1/2 

1 

-  1 

»-  »   »  » 


»  •       f  »      »  »   »  » 


['ens 

.•l/2p 

5/6  1 

•  • 

P 

3/4  1 

»  t 

1  1/2 

F  7/10  1 

»■  » 

2   p 

2/3  1 

•  »•  ♦ 

5   F 

7m  1 

t  » 

8   F 

5A'9  1 

204 
p^  =  pressure  at  trofit  ed^e,  Uasonry   witb  tecsile  résistance. 
S|  =  tension  at  rea^  edge.     ^,    ,,    ,., 
n  =  distance  of  zéro  line  froir  front  ed^e.  ,. 

ir  =•.   di  •  •   ôy        .       fi-   .   Pi   .   •  Si   .  •     n 
Besultant  acts  witbin  the  kern. 

F       p     Infinité    Saire  values  as  at  lelt. 

1  1/^  F  1/2  F     1  1/2  1 
2  p      0         1 

Résultant  acts  between  kern  and  edge. 

2  2/3  F   3/4  1  2  1/2  p 

4  p     1/2  1  3  F 

8  p     1/4  1  3  1/2  p 

Infinité   0      4  p 

Résultant  acts  outside  section, 

10  p 

p  =  coiEpression  per  q  en  witb  uniforŒ  distribution. 
Application  to  abutccents  of  old  buildings, 

?/ben  it  concerns  tbe  repsir  or  rebuildinê  of  old  structures  r.: 
trustïïortby.,  it  is  partlcularly  indicatcd  to  conçute  weiéi^ts 
anc  tbrusts  as  far  as  possible  snc  to  cetenrine  tf^e  coirpTeEsic:. 
îfiere  tbe  abutn^ents  require  far  Kcre  attention  than  the  vsultp,. 
For  a  vault  not.  tbat  is  supported  by  centering  is  seldoir  dan^er- 
cus  sfter  bardening,  even  wher]  large  cracks  appear,  se  long  ss 
the  abutinents  reirain  iEmovable, 

Gracks  appearing  later  in  sucb  vaults  indeed  are  produced  by 
tbe  yielding  and  settleicent  of  tbe  abutinents. 

If  the  vault  bas  received  many  coats  of  whitewash  or  color, 
thèse  can  usually  give  an  acceptable  indication,  whether  the 
yielding  of  tbe  abutments  occurred  on  a  partioular  occasion 
or  continually.  In  the  last  case  a  further  progress  of  the  mo- 
vement  is  to  be  feared.  In  repairing  tbe  vault,  only  the  prin- 
cipal arches,  tbe  springings  and  the  backing  of  the  spandrels 
œerely  require  doser  attention,  cracks  in  the  oompar tœen ts, 
pacticularly  in  the  swelled  parts,  are  less  dangerous. 

If  tbe  claiiDs  of  the  abutments  are  conceivable.  wbere  77itb 
otherwise  good  coudttioô  "of  tbe  irasonry  irucb  larger  values  can 
be  allowed  tban  in  new  structures,  tbere  coire  in  considération 
anchora.  cIstefs,  increased  foundations  or  tbe  addition  of  sup- 
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supportiDg  niasses  (buttreeses).  If  several  vaults  combine,  eq- 
alizatioD  of  the  thrusts  may  bç  nsefnl  (p.  i27).,  yet  altérati- 
ons In  loads  and  thrusts  in  old  works  always  deniand  spécial 
oversigbt. 

Nentralizing  tbe  tbrost  by  tie  ancbors  is  generally  cbeapest, 
bat  on  account  of  flexibility  and  perishableness  of  Iron  it  is 
only  reliable  from  necessity.  îhe  stren;^th  of  tbe  ancbor  is  c 
compoted  according  to  tbe  magnitode  of  tbe  tbrost  of  tbe  vault, 
wbicb  iray  be  approxiicately  found  by  tbe  statements  of  tbe  pre- 
ceding  Cbaptec,  ind  in  proper  cases  also  by  Table  I  (p.  135), 
to  each  a  en)  area  of  cross  section  of  tbe  iron  may  be  assigned 
a  tension  of,700  to  1000  kil. 

îîben  tbe  stress  bbtained  shows  tbat  stability  is  only  due  to 
tbe  tensile  résistance  of  tbe  irortar.,  then  Œust  repairs  or  re- 
bailding  be  nndertaken  witb  particular  care.  If  thorougb  reli- . 
ef  cannot  be  created  by  rénovai  of  tbe  injurions  thrust,  then 
a  carefully  inserted  iron  clamp  at  the  dangerous  place  would 
be  proper,  tbat  can  receive  tensile  stresses  on  the  loosening 
of  tbe  mortar,  The  strengtb  of  the  clamp  is  obtained  accordiné 
to  the  preceding  fron;  tbe  iragnitode  of  the  tensile  stresses 
existing.  Also  hère  can  be  safely  assigned  to  iron  700  to  1000 
kil  per  o  cm,  or  about  balf  as  much  to  bronze, 

Insufficient  foundations. 
In  most  cases  tbe  yielding  cf  the  abntirents  is  to  be  rsfèrr-- 
ed  to  tbe  condition  of  the  soil,  and  therefore  attention  irnst 
be  especially  devoted  te  the  bottoir  of  the  foundation.  Tensile 
stresses  between  earth  and  masonry  are  entirely  excluded.  If 
the  coirpression  fslls  near  tbe  outer  eàge   (Fig.  388),  tb^re 
arise  at  tbis  very  considérable  pressures.  Eut  it  is  yet  more 
ccnceivable  tban  in  a  Eortar  bed,  wbere  after  tbe  hardening  cf 
tbe  ïïcrter  ne  furti^icr  crusbing  occurs.  A  yleliing  ground  only 
cornes  to  rest  late  or  even  not  at  ail,  and  the  Eore  strongly 
pressée  edge  b:  alternate  yielding  of  the  ground  as  well  as  by 
each  change  of  loading  or  vibrations  of  tbe  niasonry  (for  exani- 
ple  by  îrind)  wili  be  pressed  deeper,  wbich  will  result  in  a 
continuai  sinking  of  tbe  irasonry  at  cne  side,  until  its  fall 
can  be  no  longer  postponed.  By  suitable  distribution  of  tbe 
footings  in  new  structures  can  tbis  danger  be  prevented  al- 
most  always  wîthout  additional  irasonry,  as  shown  by  comparing 
Figs,  388  and  389.  tbat  recuire  no  further  explanation  after 


206 
the  precediDg  statements  relating  to  tbe  distribution  of  tbe 
pressure.  In  old  works  mey  be  required  a  subseauent  extension 
of  the  foundatioDS  in  tbe  givec  direction,  but  tbis  Œust  always 
be  regarded  as  a  very  difficult  work,  to  be  undertaken  with  t 
the  same  care  as  the  addition  oï   large  coasses  of  nasonry  to  be 
deacribed. 

If  sinking  salis  are  to  be  supported  by  buttresses  placed  be- 
fore  tbem,  tbis  addition  is  to  be  nade  with  spécial  care,  il 
it  is  to  fulfil  its  poroose  properly*  Eoth  in  the  Œiddle  âges 
(especially  in  the  15  th  century)  as  well  as  in  ncdern  tiires 
were  built  nuŒerous  subseouent  supports,  partly  with  very  gcod 
and  partly  with  quite  doubtful  resolts.  Fy  tbe  observation  of 
sucb  conditions  is  it  recognized,  tbat  osually  one  of  the  tbree 
events  sbown  in  Pigs.  390,  391  snd  39^^  has  resulted. 

In  Fig.  390  the  pier  has  sunk  into  the  ground  by  settlement 
of  the  niortar  and  by  pressure,  being  entirely  separated  above 
from  the  wall.  Ihe  pier  is  useless  and  the  wall  stands  in  con- 
séquence of  its  own  résistance,  perbaps  it  wculd  be  even  bet- 
ter  without  tbe  addition, 

Pig.  391«  'Ifae  pier  bas  se  settled  like  the  preceding  with 
tbe  wall  pressing  against  it  at  the  ssne  tiire,  Bach  of  the  two 
masses  bas  carried  out  s  rotation,  wbile  at  the  line  of  cont- 
act the  bonding  stones  are  sfiearec  off.  After  tbe  bardening 
of  the  new  masonry  and  tbe  couppresicn  of  tbe  ground  under  tbe 
front  edge,  tbe  irovettent  luay  entirely  or  nearly  cease,  and  the 
wall  finds  a  certain  bearing  on  tbe  supporting  body, 

Fig,  392.  Tbe  bond  betwfeen  the  pier  and  the  wall  is  suffici- 
ent,  se  that  neither  looeening  or  shearing  is  possible,  so  thet 
thèse  act  as  a  ccŒŒon  bcdy.  îhe  two  preceding  results  are  pre- 
sented,  yet  the  buttress  in  settling  forŒS  s  part  of  the  wall 
as  an  overbangin^  weight,  until  at  last  a  condition  of  rest 
occurs,  and  then  tbis  construction  bas  an  eifect  far  more  sll- 
owable  than  the  two  first  irentioned. 

A  certain  iroveirent  of  tbe  wall  te  be  described  last  is  gene- 
rally  opposed  with  difficulty.  If  the  wall  were  actually  in  e 
Kotion,  then  with  the  addition  of  the  stress  tbis  would  cont- 
inue a  little  fartber,  till  a  condition  of  rest  appears.  In 
tbis  is  also  no  difficulty,  but  it  is  important  that  tbe  subsé- 
quent ŒoveŒent  does  net  e-zceed   a  reascnable  sirount.  F'or  tbis 
purpose  care  is  to  be  taken,  that  the  ground  beneath  tbe  foun- 
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foondation  is  not  loosened  uonecessarily,  that  tbe  footing  of 
the  latter  is  as  hard  as  possible,  and  that  nasonry  sbrinkiDg 
least  or  not  at  ail  be  employed,  Uost  considération  is  usually 
reauired  by  the  soil,  tbat  bas  been  compressed  under  tbe  oldep 
parts,  bat  irust  first  expérience  this  compression  ander  tbe 
neï7  ones.  In  tbe  circomstances  it  is  teasible  t-o  previously 
compress  tbe  ground  sonîewbat  by  loading  and  perbaps  also  by 
carefnl  tamping,  Tbat  the  dangerous  wall  is  to  be  shored  befon 
rénovai  of  tbe  earth  scarcely  requires  menticn. 

For  particular  cases  may  be  advisable  constructions  like  Pig, 
392a.  (a  siœilar  arrangement  was  made  for  the  securing  of  a 
part  of  the  cloister  of  the  cathedral  at  Riga).  The  earth  bef- 
ore  the  old  œasonry  may  reœain  undisturbed,  the  new  foundation 
be  carefully  constructed  independen tly  and  carried  somewhat 
deeper,  the  earth  under  it  caa  previously  or  after  the  comple- 
tion  of  the  foundation,  be  compressed  by  loading.  The  support- 
ing  mass  exerts  an  allowable  counter  pressure,  it  can  be  built 
against  it  in  its  lower  parts  without  bonding  in  the  beds  a  d, 
and  after  settlement  the  upper  part  is  to  be  ensured  against 
shearing,  best  by  bonding  with  a  eut  block  of  tough  granité  or 
limes tone. 

4.  Thickness  et  Wslls  and  Euttresses. 
Obtained  by  trial. 

The  preceding  ?ihapter  gives  the  means  for  ensuring  to  a  but- 
tress  a  given  for m  and  depth  the  degree  of  this  safety  or  for 
obtaining  its  résistance.  If  it  be  to  first  sketch  for  a  defi- 
nite  vault,  the  depth  of  the  abutirent  will  flepend  on  statical 
investigations,  then  irsy  sn  2batn)ent  be  assuned  and  the  résis- 
tance found  for  it,  According  as  it  is  weak  or  unnecessarily 
strong  will  be  irade  other  assuirptions.  until  a  suitable  depth 
is  fonnd. 

Direct  calculation  of  the  depth. 

Instead  of  this  assuirption  in  the  circuEStsnces  cay  tbe  aio; 
be  reacbed  directly  by  calculation  as  shown  in  the  next  exemple 

Exemple.  The  forces  K  and  V  of  a  vault  acting  at  a  beight  k 
above  tbe  ground  are  known.  (Pig.  393)»  The  vault  is  to  be  sup- 
ported  by  prismatic  piers  t  ir  in  beight,  whose  fiepths  are  twice 
their  widths.  Thèse  sides  x  and  x/2  are  calculated  on  the  ass- 
umption  tbat  the  line  of  pressure  tasses  exactly  througc  the 
limit  of  tbe  kern,  so  that  A  F  =  x/3- 
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ïhe  équation  of  œoireDts  for  tbe  intersection  P  is  establisbei 

2  G  X 
wbich  is  in  tbis  case;,    -  V  x  +  -t-  =  B  k, 

3  6 

Thia   weight  G  is  the  volume  of  the  pier  x  its  unit  of  weigbt  q 

Q  =  X   • 


per  eu.  m,.,   tbus:- 
Inserting  tbis  weigbt  in  |be 

2  „      1  t  Q  X'   . 


t  0 


resalts:-  ^  V  x  +  --7----  =  H  k.  or  x^  +  --1  x  =  -----  . 
3        12  t  a     t  0 

Tbus  is  obtained  an  équation  of  tbe  tbird  degree,  that  csd 

te  solved  by  Cardan's  fonula  or  Œore  siniply  by  repested  ass- 

uirptions  of  a  value  for  x. 

Guîte  similar  is.  tbe  procédure  for  other  forir.s  of  abuonien''  sa 

If  thc  coz-çïr:z:2iz:2  does  not  pass  exattly  tbroDgb  tbe  liirit 
of  tbe  kern,  tben  can  be  obtained  anotber  détermination  of  its 
location,  for  example  tbe  intersection  F  is  sssumed  to  fell  at 
x/12  distant  froir  tbe  iriddle  or  perbaps  0,30  w  fron  tbe  outer 
edge.  The  équation  of  Eoments  for  P  again  gives  an  équation  of 
tbe  second  or  tbird  degree,  tbat  is  to  be  solved  for  tbe  desi- 
red  deptb  of  plan. 

In  tbis  manner  were  computed  tbe  deptbs  Éf  tbe  abutnients  in 
tbe  following  Tabler  II,  III  and  ÏV. 

Explanations  of  Tables  II,  III  and  IV  for  calculating  tbe 
deptbs  of  abutnients.  (Also  see  Table  I,  p.  135)- 

Tbe  Tables  ccntsic  tbe  ceptbs  to  bbutnients  in  iretres.  Fer 
continuons  walls  as  well  as  for  vertical  buttresses  end  those 
diKinisbed  upwards,  with  definite  fores  of  plan  snd  beigbts. 
Tfcey  de  not  irake  unnecessary  tbe  otberwise  sufficiently  simple 
obtaining  of  tbe  deptbs  of  abutnients  for  spécial  cases  by  tbe 
aid  of  tbe  line  of  support  etc.  (See  tbe  preceding  p.  140  et 
seq.).,  but  they  afford  a  preliminary  value  only  for  tbe  desi- 
gner., and  will  serve  yet  icore  to  give  a  èlear  view  of  tbe  great 
variation  of  deptbs  according  to  rise,  kind  of  vault,  span  snd 
height  of  tbe  résistance  to  tbe  vault. 

Tbe  values  are  obtained  gy  couputetion  on  tbe  basis  of  tbe 
weigbts.and  thrusts  of  Table  I.  Tbey  give  only  tbe  deptbs  req- 
uired  by  tbe  vaults.  Particular  conditions  Œust  still  be  cons- 
idered,  and  tbus  tbe  perbaps  existing  wind  pressure  against  b 
bigb  roofs  may  irake  advisable  a  relatively  small  addition  to 
tbe  deftb  of  tbe  abutnent. 

#ind  of  vaulta  In  the  first  column  are  given  the  différent 
vaults  according  to  rise  and  thickness  of  the  compar  taien  ts, 
tbe  existence  of  the  projecting  ribs  and  backing  of  the  usual 
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are  assumed.  (Otherwise  is  applicable  what  bas  beon  already  s 

stated  in  regard  to  Table  l).  The  oaloulati-on  is  made  for  a 

square  bay  4  >«  4  ai  *  16  q  m,  and  one  8  x  8  m  =  64  q  m  areas; 

for  otber  sizes  are  to.be  interpolated  the  values, 

Rectangular  vaults.  If  the  rectangle  does  not  differ  too  mu- 

ch  from  the  square,  the  depthof  its  abutments  equals  that  of 

a  square  bay  of  the  same  area  in  plan  and  the  same  rise,  por 

, rise, 

the  rectangle  is  the  ratio  of  the  rise  ( )  to  be  moasured 

span 
in  the  direction  of  the  thrust  uader  considération,  and  it  is 

less  (flatter)  in  the  long  direction  than  in  the  short  one,  so 

that  the  Table  gives  for  the  longer  direction  ef  the  rectangle 

a  relatively  deeper  abutment  than  for  the  sborter  one. 

Row  of  vaults,  separate  vaults,  corners.  The  depths  of  abut- 
ments are  coœputed  for  a  row  of  vaults,  so  that  at  each  abutm- 
ent two  adjacent  vaults  meet  (see  C  and  C^  in  Pig.  366).  With 
a  single  vault  enclosed  by  abutnaents  (for  example  a  tunnel  va- 
ult)  the  depth  may  be  somewhat  less,  and  likewise  at  ends  of 
rovrs  of  vaults  (D  in  Pig.  366).  This  réduction  in  abutment  wa- 
11s  may  then  amount  to  1/4  the  depth,  if  the  walls  are  high  a 
and  the  vaults  are  lightj  if  the  vaults  are  heavy  and  the  abut- 
ments are  low,  then  the  tabular  values  are  taken  for  separate 
vaults.  The  same  saving  up  to  1/4  of  the  depth  occurs  for  but- 
tresses,  if  only  their  depths  are  reduced,  but  if  widths  and 
depths  are  both  reduced,  then  this  réduction  may  amount  only 
to  1  or  2  tenths  of  the  width  and  depth.  If  at  the  angle  a 
diagonal  buttress  is  employed  iastead  of  two  buttre.sses,  then 
it  is  to  be  made  as  the  Table  gives  for  a  continuous  wall. 

Height  of  abutment.  The  height  of  the  abutment  nall  or  but- 
tress is  assumed  equal  to  the  height  of  the  top  of  the  keystone, 
since  in  churches  the  masonry  usually  ends  at  this  height.  If 
the  buttresses  are  lower,  then  the  différence  will  be  abundant- 

ly  compensated  by  the  weight  of  the  Connecting  wall.  The 

depths  are  calculated  for  a  lower  height  of  abutment  (fromfoot- 
%àg   of  foundation  to  top  of  keystone  is  5/4  of  span,  for  an  a 
average  one  (2  1/2  span),  and  one  is  desired  one  with  an  infin- 
ité height.  By  an  infinité  height  of  abutment  the  depth  does 
not  become  infinité,  but  it  approaches  a  not  excessively  great 
limit.  This  is  to  be  taken  for  the  interprétation  of  values  for 
lofty  vaults  (of  towers  etc.).  That  the  height  of  the  abutment 
bas  another  limit  by  the  crushing  of  its  materials  by  its  own 
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«eigftt  is  self  erident. 

lioeatian  of  pressure  at  the   edge.  The  nambers  giren    in    tbe 
Table  under  this  title  are  lower  lisits,  to  «biob  one  must 
not  approximate,  sinoe.tbe  abutnent  of  tbls  deptb  (witbout 
résistance  to  tension)  would  certaialy  fall. 

Iiocatlon  of  tbe  pressure  «itbin  tbe  kern.  Tbe  values  giyen 
under  tbls  désignation  afford  suffioient  deptb  of  abutment,  in 
oase  tbe  edge  compression  is  not  too  great  (see  sonewbat  far- 
tber  below)  .  Witb  too  great  edge  pressure  is  proper  a  sqball  in 
crease  of  tbe  deptb  of  tbe  buttress,  but  on  tbe  contrary  if 
tbe  edge  pressure  is  very  stnall,  tben  may  tbe  deptb  be  reduoed 
soœewbat  in  any  case,  yet  œust  still  be  kept  suffioiently  far 
from  tbe  limit  of  falling. 

iiocation  of  tbe  compression  at  tbe  middle  cornes  into  consid* 
eration  only  in  Table  IV  for  buttresses  diminisbed  upvards.  If 
tbe  proper  deptb  be  employed  for  tbis  location  of  tbe  compres- 
sion, a  uniform  distribution  of  tbe  pressure  over  tbe  cross 
section  is  obtained  in  tbe  most  favorable  way. 

Magnitude  of  maximum  compression.  If  tbe  pressure  passés  tbr- 

ougb  tbe  limit  of  tbe  kern,  tbe  pressure  on  tbe  laner  side  *  0, 

and  at  tbe  outside  edge  exists  tbe  maximum  pressure,  for  wbose 

approxiœate  statement  are  given  tbe  little  numbers,  tbat  mean:- 

1.  Maximum  pressure  per  q  cm,  't  0  to  4  kil. 


4l> 
t. 

è. 

6. 


»  • 


f  t 


t  » 


«  t 


t  > 


4  to  7  kil. 

7  to  11  kil. 

11  to  14  kill 

14  to  21  kil. 

21  to  28  kil. 


Witb  tbe  location  of  tbe  pressure  at  tbe  middle  (Table  ly) 
tbe  given  pressure  extends  orer  tbe  entire  cross  section.  If 
tbe  compression  is  too  great  for  tbe  inteade^  material,  tbe 
abutment  must  be  made  somewbat  deeper. 

If  tbe  openings  for  Windows  àà    not  extend  from  buttress  to 
buttress  but  a  solid  pièce  of  wall  remains  at  eaob  side,  tben 
must  tbe  widtbs  of  piers  in  Tables  III  and  IV  be  reduced  by 
10  to  20  per  cent. 

(idditional  explanations «of  tbe  Tables. 

A'  "  eut  stone.  Résultant  at  edge  of  section. 
A'    *  bntsàtone.  Résultant  ad  edge  of  kern. 
B'  =  brick.  Résultant  at  edge  of  section. 
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B*  -  brick.  Résultant  at  edg©  of  korn. 

a.  1/2  porous  briok  vault. 

b.  1/2  hard  or  S/4  porous  briok, 
o,  3/4  hard  or  1  porous  briok. 

d.  1  brick  or  20  om  sandstone. 

e.  30  cm  rubble  vault. 

f.  Briok  vault  with  filling  and  floor  above 
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5.  Tbickness  of  î/iddle  Fier. 
The  statical  reouireinents  for  abutirents  treated  in  the   two 
preceding  Cbapters  apply  in  their  fnll  eztént  to  iriddle  piers 
of  ail  kinds.  Since  tbe  danger  of  sliding  is  scarcely  to  be 
feared  hère,  three  conditions  relate  to  their. 

1.  The  piec  is  safe  from  falling  in  any  direction. 

2.  Nowhere  is  the  permissible  liirit  of  coirpresBion  exceeded. 

3.  The  niddle  line  of  pressure  niust  reniain  ïritbin  the  kern 
of  thecross  section,  if  possible. 

The  first  condition  is  satisfied  always  as  soon  as  tbe  secoNd 
is  fulfilled.  Tbe  third  condition  nay  also  be  ne^lected  if  tbe 
edge  pressure  reirains  sirall.  Especially  with  good  exécution  in 
eut  sfcone,  the  crusbing  of  the  beds  at  one  side  and  the  openlné 
at  the  other  is  so  little  to  be  feared,  that  a  slight  njovement 
of  the  pressure  outside  the  kern  is  generally  perŒissible.  Net 
to  occupy  the  free  space,  men  in  iriddle  piers  go  to  the  liœit 
of  stress  judged  allowable,  yet  in  such  cases  tbey  should  not 
neglect  to  spread  the  foundation  quite  safely.  To  very  slender 
piers  lill  be  given  an  increase  with  regard  to  the  danger  of 
buckling  or  crushing  (more  exact ..stateicents  concerning  safety 
froir  buckling  cannot  be  given  for  lack  of  bssis  for  irasonry. 

Tbe  ircst  coiriFon  cases  of  loacin^  of  the  iriddle  pier  are  alr- 
eady  represented  in  Figs.  330  to  355»  If  it  is  desired  to  fol- 
loî7  distinctly  the  course  of  the  pressure  fron;  top  to  bottoir 
of  the  entire  pier,  tbe  grapbical  iretbod  is  best  euplcyedi  it 
it  be  only  necessary  to  find  the  distribution  of  the  compress- 
ion on  tèe  ground  area  or  on  any  other  cross  section,  then  tbe 
aiir  is  reacbed  just  as  well  ^y  calculation.  (See  p.  140  and  t 
the  exairple  belo^r).  Tbe  grapbical  procédure  frequently  gives 
such  acnte  intersections  of  Unes  in  slender  piers,  that  even 
for  greater  accuracy  calculation  is  to  be  preferred  in  sucb  cases 
l'iddle  pier  of  a  hall  cburcb. 

Since  the  stress  in  tbe  iriddle  pier  of  a  hall  cburcb  is  tol- 
erably  simple,  it  is  esrecially  suited  for  explaining  the  pro- 
cédure for  obtsining  tbe  compression.  A   definite  case  is  tbere- 
fore  assumed. 

Location  of  the  copression  in  the  pier. 

Example  1-  (Fi^s.  394.  395).  A  bail  church  with  middle  aisle 
9  m  wide  and  side  aisles  6  m  wide,  with  bays  6  m  .long,  is  div- 
ided  by  square  piers  set  diagonally,  12  m  bigh  and  1.23  m  sou- 
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square,  tbus  being  1,77  œ  in  diagonal  lengtb*  Dividing  arches 
0,70  n)  nide  and  backed  in  spandréls  to  2  bd  above  the  capital, 
Pier  and  dividing  arch  coneist  of  sandstone  weigbing  2300  kil 
per  CQ,  m*   Vanlts  witb  sçndstone  ribs  and  cross  arches  are  1/2 
brick  thiclr  and  are  built  of  ordinary  bricks.  (Weight  1600  kil, 
per  eu.  m).  T'he  cross  section  of  both  aisles  sboos  a  rise  aver- 
aging  2/3  of  the  span. 

Noîi  the  location  of  the  centre  of  coiipression  and  the  Œaziniun: 
stress  in  the  area  of  the  pier  at  the  height  of  the  floor  is 
to  be  sought. 

The  forces  in  the  vaalts  œay  be  assumed  by  Table  I  (p.  135} 
and  indeed  (aooordlng  to  Une  IVb)  the  weight  per  q  m  area  of 
plan  is  380  kil  and  the  thrust  for  each  q  m  of  plan  is  120  kil. 
dfn    the  pier  acts  from  each  side  half  a  vault  of  27  or  of  18  q 
m  area,  and  accordingly  the  forces  resalt:- 

Por  the  vault  of  the  giddle  aisle  f^  «  37  x  38O  »  10,260  Jjil. 

Hj  «  27  X  120  «   3,240 

Por  the  vault  of  the  side  aisle    Vg  «  18  x  330  »   6,840 

Hg  -  18  X  120  »   2,160. 

The  height  of  the  point  of  application  of  the  forces  above 
the  capital  may  be  taken  at  1/4  rise,  thus  in  the  middle  aisle 
being  1.50  as,  in  the  side  aisle  1,00  no. 

The  dividing  arch  with  its  backing  may  hâve  a  volume  of  5  eu. 
m,  and  thus  a  weight  of  5  ?«  2300  ■  11,500  kil  «  G^ 

The  weight  of  the  pier  is  computed  at  G^    "  1.25^  x  12,00  x 
2300  "  43, 125  kil. 

The  équation  of  monuments  is  then  established  for  the  sought 
point  X  for  the  middle  axis,  G^  (x  +  GgMx  +  V^)(x  +  0.35)  + 
H(12.00  +  1,00)  -  Vg  (0.35  -  6)  +  Hg  (12.00  +  1.50). 

Vg  X  0.35  +  Ei^    13.50  -  V^ «  0.35  -  Hg  ^  13.00 

Gi'rôgTv^rvg 

Inserting  the  values  assumed  above  for  Vg»  Hj,  etc.,  x  *  0.-20  i» 
i.  e.,  the  centre  of  compression  lies  0.20  m  "  20  crr  sidewise 
;from  the  middle.  The  kern  measures  only  l/3  of  the  side  or  1/6 
of  the  diagonal,  and  thus  ithàs  in  the  direction  of  the  latter 

» 

only  a  breadth  of  29.3  cm  or  its  half  is  only  14.7  cm.  Thvfs  t 

the  centre  of  pressure  P  lies  5.3  cm  outside  the  kern  (sep  plap 
in  Pig.  395a) . 

This  little  distance  from  the  kern  causes  that  on  the  inner 
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side  of  tha  pior  a  part  retnains  without  compression,  may  very 
well  b©  termed  permissible,  in  case  th©  compression  on  the  ex- 
trême edge  is  not  too  great,  With  a  central  pressure  the  comp- 
ression ou  the  unit  area.*  total  weight  divided  by  area,  the 

former  being  G^  +  Go  +  V^  +  V-,  *=  71,700  kil  and  the  area  * 
2  i  a  i  ^  71,700 

1.25^  »  1.56  q  m  «  15,600  q  cm.  Hence «  4.6  kil  per  a 

15,600 
cm  if  pressure  acts  at  the  middle.  If  it  falls  on  the  edge  of 

the  kern,  the  maximum  compression  on  the  outer  angle  is  t»ice 

as  great  and  ■  9.2  kil.  It  will  noir  be  somewhat  greater,  yet 

as  may  be  estimated,  there  oan  be  only  12  kil  per  q  cm,  which 

for  good  saadstone  masoryy  is  not  too  -high  compression,  and 

therefore  the  pier  can  pass  as  sufficiently  safe. 

The  foundation  irill  properly  be  extended  outward,  so  that  t 

the  middle  of  its  footing  is  moved  about  20  cm  from  the  middle 

of  the  pier,  for  ilie  pressure  to  become  central  (sea  Pig,  395). 

If  the  footing  weighs  about  13,000  kil,  there  is  a  pressure  t 

transmitted  to  its  bottom  »  71,700  +  13,000  =  say  85,000  kil. 

If  th©  soil  can  be  loaded  with  2.5  kil  per  q  cm,  there  will  be 

85.000 
required  an  area  of  -• — - —  "  34,000  o  cm  ■  3.4  q  m,  which  is 

2.50 
properly  arrangea  as  in  Pig.  395a,  shown  in  plan  and  in  Pig. 

395  in  élévation.  For  an  entirely  reliable  soil  it  is  better 

to  spread  it  still  more  and  give  it  the  form  of  the  dotted 

rectangle  (Pig.  395a). 

In  tbe  exaiEple  :just  given  tfce  line  of  pressure  fell  outside 

the  ireri]  of  the  area.  If  an  entirely  siirilar  pier  were  employée 
instead  of  tbis  set  diagonally,  witb  its  sides  parallel  to  tbe 
axes  of  tbe  vaults,  tbe  pressure  vfould  lie  îritbin  tbe  kern  anc 
accordingly  tbe  edge  pressure  would  be  less.  Ftoe  tbis  point 
of  vieT!,  it  is  advisatle  to  compare  tbe  current  plans  of  piers. 

Central  plans  of  piers. 
L^ost  piers  can  be  redaced  to  tbe  four  forirs  of  plan,  I  and 
IV  in  Fi^,  39^.  indeed  the  souare^cr  rectangle) ,reéular  octagon, 
circle,  ace  square  set  diagonally,  It  is  assuiied  tfcat  tbe  four 
plans  bave  equal  areas,  and  tben  tbeir  diameters  in  the  direc- 
tion of  tbe  tbrust  will  be  as  1.0,  1.10.  1.13,  1.41.  The  conv- 
erse proportion  is  found  in  tbe  dimensions  of  tbe  kerns  in  tbe 
same  direction,  being  as  1.00.  0.83,  0.85.  C.?l.  But  it  fcllows 
from  tbis  tbat  for  a  location  of  the  résultant  pressure  in  the 
kern  or  near  it,  plan  I  is  best  and  IV  is  most  unfavorable,  but 
conversely  for  the  location  of  tbe  compression  near  tbe  outer 
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edge.  I  is  most  unfavorâble  and  IV  is  most  advactageoas. 

Ona  is  thereby  conTxnoed  that  it  is  best  in  ail  plans  to  ex- 
amine two  siœilarly  located  points  of  pressure  P  and  P^ .  if 
the  first  point  P  falls  4"st  on  the  border  of  the  kern,  it  lies 
within  I  and  II,  but  is  outside  in  IV.  The    edge  pressure  will 

0 

b©  greatest  in  IV,  but  a  part  nn  n  is  at  the  inner  corner  and 
will  reœain  without  pressure. 

Th©  point  Pj  lies  at  the  outer  edge  in  I,  so  that  hère  dest- 
ruction certainly  follows,  but  in  the  other  ^lans  it  still  lies 
inside,  although  even  in  thèse  the  edge  pressure  is  so  great, 
that  it  is  doubtful  whether  it  will  resist.  Even  in  IV  wi..  t 
the  compression  be  distributed  only  over  the  area  s  t  u,  which 
scarcely  contains  1/6  of  the  total  area,  and  th©  maximum  comp- 
ression at  s  will  be  nearly  18  times  as  great  as  if  the  press- 
ure were  equally  distributed. 

However  it  is  possible,  that  with  an  unfavorâble  location  of 
the  coppression  on  pier  IV,  it  may  still  maintain  its  résista- 
nce, when  I  has  already  failed  and  it  is  ©specially  possible  , 
whon  there  occur  unforeseen  variations  of  the  loads,  that  may 
ocour  by  transfer  of  the  wind  etc.  certainly  such  important 
transfers  of  the  compression  toward  the  edge,  even  when  they 
occur  but  occasionally,  are  already  injurious  to  the  durabili- 
ty  of  the  pier  on  aocount  of  the  loosening  of  the  beds  to  ^be 
f eared . 

Extended  and  unusual  plans  of  piers. 

A  plan  coiEbiDiDg  tbe  advantages  of  I  and  IV  is  that  of  a  rec- 
tangle with  the  ssire  direction  as  that  of  the  thrust  (Fig,  397)» 
already  employed  in  Roiranesaue  cbarcbes,  Siniilar  advsntages  has 
also  a  Gothic  round  pier,  that  has  projections  or  rcnnds  in 
the  direction  of  the  thrast,  tut  not  in  thcse  of  the  dividing 
arches  (Fig.  398);  thus  the  pier  froir  liantes  that  is  rspresen- 
ted  later  in  Fig,  426.  The  pier  in  the  l'arket  charch  ot  Eanover 
likewise  has  below  rounds  only  in  the  direction  of  the  aisle, 
while  the  rounds  for  the  dividing  arch  are  corbelled  ont  above. 
But  too  great  extension  lengtbwise  disturbs  the  connection  cf 
the  side  aisles,  and  therefore  iren  preferred  yet  irore  a  central 
plan,  so  that  the  circular  pier  with  four  little  shafts  in  Fig. 
399  accordingly  lies  by  its  static  effect  between  the  circle 
and  the  diagonal  souare.  l/en  freguently  sougbt  to  reduce  even 
the  height  of  the  pier,  when  the  rounds  of  the  iriddle  aisle 
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did  DOt  extend  down  to  the  floor,  Tbis  is  also  jastif ied  by 
tbe  predoŒiDance  of  tbe  tbrast  of  the  iciddle  aisle,  Bince  al- 
ready  tbe  inner  side  received  little  or  do  coicpressiOD  in  tbis 
case, 

It  is  generally  an  advactage  to  irove  the  centre  of  tbe  bott- 
on)  section  as  far  as  possible  toward  the  side  aisle,  but  to 
place  tbe  upper  load  and  particularly  the  centre  of  gravity  of 
the  dividiyg  arch  irore  toward  the  iriddle  aisle,  so  as  to  oppose 
tbe  predominating  tbrust  of  tbe  iriddle  aisle.  Thus  tor  exairple 
a  pier  unsymnietrical  on  the  two  sides  as  in  F'ig,  40Q,  where  t 
the  architectural  treatient  perroits,  itay  be  statically  very 
suitable.  It  would  bave  only  one  round  at  the  sligbtly  coicpr- 
essed  sida,  but  would  bave  two  roands  on  the  strongly  pressed 
side  and  there  forir  a  broad  base/ besides  being  in  tbis  case 
icoviDg  the  dividing  arch  of  unsymiretrical  forir  toward  tbe  irid- 
dle aisle,  Ey  such  treatnent  woulc  one  be  able  to  even  attiàn 
to  lead  tbe  corrpression  through  the  centre  of  gravity  of  tbe 
plan. 

A  wall  on  tbe  dividing  arch  iray  be  advantageously  enployed 
in  ^alancing  tbe  forces,  it  its  principal  irsss  can  be  nioved 
toward  tbe  niddle  aisle.  If  it  serves  to  carry  the  roof  fraire- 
work  with  it,  the  effect  of  wind  cônes  in  question,  for  wbicn 
see  a  spécial  Chapter, 

Equalization  of  thrusts  of  th©  vaults. 

l/ost  advantageously  treated  are  always  tbe  statical  conditi- 
ons of  a  pier,  when  tbe  variations  in  tbe  loading  are  obviated 
and  the  thrusts  of  the  vaults  can  be  equalized  on  ail  sides, 
What  metbod  is  to  be  followed  in  aisles  of  différent  widtbs 
is  already  indicated  in  Figs,  330  to  355»  Te  Œore  fully  repre- 
sent  the  great  influence  of  a  suitable  equalization  of  tbe  th- 
rusts on  tbe  diîcensioES  of  tbe  pier,  let  an  ezairple  te  inserted 
in  addition  to  tbat  previously  treated. 

Exemple  II.  In  the  hall  church  assnired  in  exsirple  I  (Fig.  394) 
the  Kiddle  pier  of  sandstone  witb  an  allowable  cropression  of 
20  kil  per  g  cir  with  a  circular  plan  is  to  be  made  as  small  as 
possible,  tbat  tbe  space  cay  bs  least  restricted.  îo  eoualize 
tbe  thrusts  of  tbe  vaults  tbe  cross  arches  of  tbe  side  aisles 
are  to  be  backed  with  Easonry,  and  it  is  to  te  deteririned  ho7? 
beavy  their  backing  is  to  be  irsde  and  wbat  cross  section  is  to 
be  ^iven  to  the  pier. 


223 

Pirst  is  to  be  found  the  leight  Vg  whioh  is  to  be  placed  on 
one  half  the  oross  arcb.  It  is  assumed  tbat  the  backing  masoa- 
ry  will  be  so  distributod  that  basidos  the  sought  vertical  load- 
ing  Vg  of  the  abutment,  tbis  shall  exert  a  tbrust  Ho  *  -2  qq 
the  pier^at  the  beight  of  1.20  m  abore  the  capital  and  thus 
13.2  m  above  the  bottoœ  of  the  pier.  The  pier  will  be  about 
the  sœallest  when  the  résultant  compression  passes  through  tbe 
middle  of  tbe  bottom  area,  and  if  suoh  is  tha  case,  tben  tbe 
équation  of  moments  is  to  be  establisbed  for  tbis  middle  point. 

V^  X  0.35  +  (Hg  X  13.00)  +  (  Hg  x  13.2)  -  Vg  x  0.35  +  (Vg  ^    0.35) 
+  (Vg  X  0.35)  +  (H-^  X  1S.50)  . 

According  to  the  previous  example  are  to  be  inserted: — 

Vj  =  10,260;  Vg  «  6,840;  H^  «  3,240;  Hg  -  2,160,  and  Hg  *  --. 

10,260  +  (2160  X  13.00)  +  13. 20-^  »  (6840  x  0.35)  +(3240  x  13.5)  +| 

3 
By  tbis  the  unknown  quantity  Vg  is  found  "  3,559  kil. 

If    the   masonry    baoking   be   made    of    sandstone   irith   unit   weight 

3559 

of  2300  kil,  tben  to  obtain  tbis  load  are  required  — —  ■  1.55  eu; 

3300 

Tbe  entire  cross  arcb  will  require  twice  tbis  load  or  3.16  eu.  œ 

of  rubble  backing.  Tbe  area  of  tbe  pier  will  now  be  sougbt.  With 

tbe  location  of  the  pressure  at  tbe  middle,  20  kil  cornes  on  each 

q  om  so  tbat  tbe  total  weigbt  divided  by  the  area  must  =  20  kil. 

Tbe  total  weigbt  consists  of  the  loading  and  its  own  weigbt; 

tbe  loading  is  Gj  +  V^  +  Vg  +  Vg  »  11,500  +  10,260  +  6g840  + 

3,559  =  32,159,  and  tbe  unknown  weigbt  of  the  pier  "  — x  3.1415 

4 
X  12.00  X  2300.  9  P 

Likewise  the  unknown  sectional  area  ■  —  x  3.1416  or  —  x  3,141e 

4  4 

X  10, 000  q  cm.     9 

D 
ThU3«(38,185  +  —  X  3.1416  x  10,000  -  20. 

D^  4  b^ 

Or  —  X  3.1416  X  10,000  x  20  -  —  x  3.1416  x  12.00  x  2300  «  32,1 

4  4 

D^  «  0.238,  and  D  *  0.49,  i.e.,  the  pier  requires  only  0.49  a  • 

in  bottom  diameter.  In  the  upper  part  of  the  pier  tbe  compres- 
sion is  not  exactly  central,  so  tbat  hère  in  epite  of  the  small 
loading  there  would  be  necessary  a  slight  increase  in  size,  w 
which  can  be  taken  into  account  by  seeking  the  point  of  inter- 
seotion  at  the  beight  of  tbe  capital.  But  there  also  occur  ot- 
ber  considérations. 

2or  piers  of  tbis  slenderness  (diameter  scarcely  1/24  of  tbe 
beight)  there  must  already  be  taken  into  account  the  danger  by 
bending  or  buckling,  and  besides  in  view  of  accidentai  variat- 
ions ot  the  loading,  and  finally  on  account  of  the  architectural 
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appearanoe,  a  greater  diameter  i»  held  to  be  advisable,  so  that 
tbe  diameter  is  to  be  incriesed  to  at  least  70  cm. 

Tliua  there  coeurs  with  central  compression  a  pressure  of  11 
kil  on  each  q  cm.  The  foundation  is  to  be  Icons iderably  exten- 
ded  froœ  the  pier,  sinoe  it  haa  to  transfer  about  50,000  kil 

including  its  own  weight.  If  the  soil  can  be  loaded  witli  safe- 

50,000 

ty  to  2.5  kil  per  q    cm,  a  ground  area  ci  — * -  20,000  q  cm 

?.  .50 
or  2  q  m  are  required,  which  ïrould  yet  be  somewhat  increased 

on  a  not  entirely  suitable  soil.  Just  where  one  builds  boldly 

on  the  ground  should  he  not  neglect  a  good  foundation,  since 

by  such  neglect  occur  most  injuries. 

InterestiD^  is  a  conpsrison  of  tbs  size  of  tbe  pier  now  ofct- 
ained  witb  that  assuired  in  tî-e  first  exairple.for  the  sace  cbu- 
rch.  While  the  stress  is  eoual  in  both,  tfae  souare  pier  with 
1.25  Œ  side  reouires  1S.7  eu.  n  of  masoDry,  while  the  round 
pier  0.70  ic  diameter  certains  only  4.7  eu.  m,  so  that  there 
is  a  savinî?  cf  about  14  eu.  ir  of  eut  stone  fer  eacb  pier,  Tbç- 
re  is  certainly  an  addition  to  this  of  3  eu.  n  of  fenbble  for 
loading  the  cross  areh,  and  further  the  external  buttress  irust 
be  sonewhat  deeper,  sinee  the  backin.^  of  the  cross  arch  incrsa- 
ses  tbe  tbrust.  Eut  this  is  trivial  in  coirparison  to  the  savin^ 
in  size  just  wbere  tbis  is  so  stron.^ly  required. 

One  reco^énizes  by  tbis  exauple  boî?  justifiable  was  tbe  endes- 
vor  in  the  aiddle  âges  to  arrange  ail  forces  as  advanta^eously 
as  possible,  and  be  will  further  see  bcw  valuable  for  tbe  exé- 
cution is  even  a  irerely  approxiirats  (though  sufficiently  uncer* 
tain))deterEination  of  the  statical  conditions  of  the  constructioii 
Pasilica  witbcut  tbe  buttress  System. 

Tbe  course  of  tbe  investigation  to  be  established  is  tbe  saire, 
tbat  bas  Just  been  sbown  for  tbe  pier  of  tbe  bail  church,  ezc- 
ept  that  hère  besides  the  pier  to  be  considered  is  also  tbe  p 
part  of  tbe  clearstory  wall  carried  on  it.  We  sball  first  take 
no  account  of  tbe  roof  and  tbe  wlnd  pressure,  taking  tbe  forces 
acting  aside  froir  tbese.  wben  thèse  psrticular  stresses  5?ill 
be  taken  up  later  and  the  procédure  be  repeated.(See  tbe  foll- 
owing  Ghapter  on  roof  load  and  wind  load). 

îhe  forces  are  best  conitined  grapbically  fron  above  to  below, 
in  order  first  to  obtain  a  clear  view  of  tbe  entire  course  of 
tbe  stresses,  and  tben  is  taken  up  tbe  irost  dangerous  cross  s 
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section  for  doser  exaiDination,   wben  for  accuracy  calcalation 

C3D   be  eiEployed,   (See  exaicples  on  p.   155»   157).   as  well  as  tbe 

explanations  on  p,  140, 

As  s  raie  tbere  cornes  in  onestion  tbe  cross  section  at  tbe 

beigbt  of  tbe  springing  of  tbe  vaultof  tbe  aisle  (l  in  Fig. 
401).,  tben  tbe  botton)  of  tbe  pier  (II)  and  finally  tbe  bottom 
of  tbe  fouDdation  (ïîl). 

Ey  a  skilful  estiirate  of  tbe  casses  in  tbe  clearstory  wall, 
tbe  pier  of  tbe  vanlts,  for  wbicb  tbe  grapbical  Œethod  offers 
indications  in  a  speaking  way,  one  is  able  to  laad  tbe  line  cl 
pressure  witbin  wide  liirits  as  iray  be  advisable  in  eacb  case. 
Ey  backing  ïfitb  masonry  under  tbe  side  roofs,  tbere  nay  be  ot- 
tained  particularly  favorable  results.  Ail  tbe  numerous  refin- 
ed  and  instructive  experiments  tbat  tbe  niiddle  âges  made  in  t 
tbis  direction,  can  we  appreciate  grajBfiically  and  tbereby  oor 
iess  trained  constructive  feeling  may  be  strengtbened,  and  even 
elevated  to  tbe  saiEe  beigbt  as  tbat  of  tbe  old  masters, 

Wben  tbe  middle  aisle  is  not  carried  so  bigb,  tben  may  be  ir 
nade  possible  solutions  very  satisfactory  statically  witbout 
tbe  certainly  more  perfect  but  always  more  costly  System  of  t 
tbs  flying  buttresses, 

Pasilica  witb  flying  buttresses. 

Forces  at  ends  of  the  flying  buttresses. 

Like  ail  ctber  irasonry  arcfces  the  flying  buttress  exerts  a 
tbrust  at  eacb  end,  wbcse  icagnitade  depenfis  on  tbe  correspcnû- 
ing  beigbt  of  tbe  point  of  support,  as  well  as  tbe  weigbt,  span 
and  foTE  of  the  arcb,  (See  Bigs,  402  te  405) •  If  we  wisb  te  t 
fine  the  line  of  support  of  tbe  arcb  to  test  tbe  suitability, 
tbe  arcb  is  tben  divided  by  vertical  lines  into  slices  (Fi^, 
402)  anc  on  tbe  load  line  are  laid  cff^ tfceir  weigbts  in  tbe 
usual  way  (see  preceding  p.  52).  îbe  line  o^  pressure  furinsh- 
es  tben  tbe  end  forces,  tbat  are  especially  concerned.  Otherw- 
ise  tbere  are  also  found  approxiir-ately  tbe  tbrust  forces  by  t 
tbe  freguently  described  and  simplified  ir.etbods  by  calculation 
or  graphies  (p.  130).  Tbe  latter  in  7?bicb  the  direction  of  tbe 
end  forces  are  assunied  by  estimation  and  tbeir  magnitudes  are 
deteririned  froir  tbe  weigbt  of  the  arlh  is  inserted  in  Figs. 
403  to  405  for  illustration. 

Figs.  403  te  405  show  bow  greatly  varied  are  tbe  effects  of 
tbe  flying  buttress  acccrdin.é  to  tbe  fcrŒ  cbosen.  îbe  lower 
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pressure  E2  is  important  for  tbe  deptb  of  the  buttresa,  and  t 
tbe  upper  pressure  B-^   bas  the  problein  to  entirely  or  partly 
neutralize  tbe  tbrust  of  tbe  vault. 

In  tbe  apcb  in  Pig,  403  (S.  Cuen  at  Rouen)  tbe  pressure  E^^ 
is  directed  obliquely  downward,  so  that  beeides  tbe  borizontal 
tbrust  H-j^  a  portion  of  tbe  weigbt  V^  of  tbe  arcb  is  tbrown  on 
tbe  bearing. 

Tbe  Œost  coŒHionly  occurring  arcb  of  Fig.  404  is  alŒost  or 
quite  borizontal  above  and  accordingly  exerts  a  boriaontal 
pressure  E^, 

Tbe  flat  curved  and  steeply  inclined  arcb  of  Pig.  405  (Bal- 
berstadt)  exerts  a  considérable  end  forceuB^  obliquely  upward, 
i.e,,  it  does  not  load  tbe  upper  bearing,  but  even  tends  to 
lift  it  upward*  In  conséquence  tbis  arcb  is  suited  to  receive 
a  part  of  tbe  weigbt  of  tbe  clearstory  wall  and  to  conduct  it 
to  tbe  external  buttress,  tbus  rélieving  tbe  iriddle  pier, 

for  ail  tbis  and  yet  other  varied  forirs  Éf  arches  tbe  niddle 
âges  offer  manifold  exaicples,  and  wbich  of  tbem  is  to  be  cbos- 
en  dépends  in  eacb  case  on  tbe  iffect  desired,  Dsually^at  tbe 
upper  end  will  be  produced  neitber  a  loading  nor  a  lifting  ef- 
fect,  but  only  a  borizontal  tbrust  opposed  to  tbe  tbrust  of 
tbe  vault.  In  tbis  case  a  quadrant  is  suitable  (arcb  in  Pig. 
404). 

In  early  Sothic  the  quadrant  was  already  preferably  replaced 
by  half  a  pointed  aroh,  thereby  obtaining  a  statically  arcb  c 
curve.  Qenerally  the  centre  of  the  pointed  arcb  was  placed  but 
little  beyond  the  middle  line  (point  a  in  Pig.  404),  so  that 
the  arcb  is  nearly  horizontal  at  top  and  also  exerts  a  quite 
or  nearly  horizontal  force.  But  if  it  be  desired  to  receive  a 
part  of  the  load  and  to  reduce  the  depth  of  the  supporttng  but- 
tress, they  were  employed  very  steep  arches  (for  exaœple  at  H 
Halberstadt,  Regensburg  and  Notre  Bame  at  Semur).  Therefore  if 
it  be  to  design  a  flying  buttress  that  exerts  an  entirely  def- 
inite  counter  pressure,  then  must  one  start  with  the  upper  end, 
sketch  approximately  the  desired  line  of  pressure  and  then  dis- 
tribute  the  weigbt  of  the  arcb,  so  that  the  desired  line  of  p 
pressure  results  froœ  the  graphical  construction.  There  is  as- 
sumed  at  first  that  the  usually  existing  line  of  pressure  with 
a  quiet  loading  bas  the  s ame  or  a  somewhat  flatter  curve  than 
the  middle  line  of  the  arcb. 
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Stif-fness  of  the  flying  buttress. 

An  important  requirement  foE  every  flying  buttrass  is  a  suf- 
ficient  degree  of  stiffness,  i.e.,  the  arch  must  not  only  be 
able  to  offer  the  ordinary  counter  pressure  corresponding  to 
its  form,  but  in  variations  of  loading  it  must  also  be  able  to 
transfer  other  and  especially  greater  forcer  without  dostruct- 
î"on .  Suoh  variations  can  Cirst  be  produced  by  very  considérable 
wind  pressures  on  very  high  middle  aisles. 

Id  Pig.  402  are  drawn  two  lines  of  pressure, , the  icore  strong- 
ly  curved  one  of'fering  rather  sirall  counter  forces  (C  N  in  the 
added  force  diagrair  of  Siig.  402a).  but  the  pressures  of  the  f 
flttter  line  for  the  sanse  weight  bave  those  much  more  important. 
(O'ro'N'  in  Pig,  402a)-  ïhe  flatter  is  the  line  fif  pressure, 
the  greater  becoire  the  end  forces  and  naturally  also  ths  comp- 
ression forces  wbich  the  arch  can  receive.  It  resalts  froir  this 
that  in  the  arch,  according  to  î7hether  a  small  or  great  force 
is  transferred  to  it,  there  is  found  a  Œore  curved  or  a  strai- 
ghter  transfer  of  the  pressure,  The  arch  form  niust  be  so  crea- 
ted,  that  it  can  safely  contsin  ail  possible  lines  of  pressure 
for  the  loadings  that  iray  occur. 

'The  cbief  requirements  for  3  good  flying  buttress  irsy  be  suir,- 
garized  in  this,  that  it  is  net  toc  heavy,  for  generally  ocly 
a  Eccerate  thrust  is  exerted,  but  in  particular  cases  an  impor- 
tant counter  thrust  icay  be  offered. 

If  from  this  point  of  view  the  construction  of  the  ancients 
is  examined,  one  cannot  be  sufficiently  surprised  by  the  refi- 
ned  art  with  which  they  correctly  understood  ail  requiremen ts, 
if  certain  types  of  arches  are  taken. 

Pigs.  402  and  404  show  the  most  common  forms,  consisting  of 
an  arch  with  complète  coping,  the  latter  suited  to  receive  flat 
lines  of  pressure.  The  coping  must  therefore  by  Jiell  jointed; 
men  soon  came  to  place  spécial  value  on  reliable  construction 
of  their  roofing,  that  was  particularly  utilized  for  transmit- 
ting  compression.  The  in termedi ate  masonry  could  bhen  be  made 
lighter  and  even  resolved  into  tracery. 

Pig.  406  (Amiens)  shows  a  resolution  of  this  arfh  into  a  low- 
er  curved  and  an  upper  straight  cross  arch.  The  lower  curved 
part  transfers  the  usually  acting  thrust,  but  on  the  contrary 
the  upper  straight  cross  arch  has  the  task  to  receive  any  var- 
iable forces.  Since  each  one  of  its  eut  blocks  is  supported 
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froœ  beneath,  the  coping  is  aliiays  in  oquilibrium,  whetber  a 
great  or  a  sœall  longitudinal  force  acts  in  it.  It  can  be  com- 
pared  to  a  shore,  whose  stress  œay  change  from  0  to  tho  border 
of  buckling.  If  the  stress  be  too  great,  then  would  ocour  buck- 
ling,  which  is  prevented  downaard  and  it  œade  difficult  sidew- 
ise  but  is  possible  upward,  yet  where  the  weight  of  the  eut  b 
blocks  oppose  it, 

Some  also  sought  to  prevent  the  upper  coping  from  buckling 
upward  by  curving  it  someihat  downward,  and  brought  it  into 
direct  connection  with  the  lower  arch  as  a  counter  arch  by  ine- 
ans  of  tracery  (Pig.  407).  The  manifold  shapes  of  flying  butt- 
resses  are  thus  not  alone  designed  for  architectural  effect  or 
for  a  better  water  channel,  but  they  first  serve  important  st- 
ructural pupposes. 

îUtb  high  EDiddle  aisles  Œen  cassed  to  two  flying  buttresses 
over  each  otber,  Farcly  as  Viollet-le-Duc  opines,  to  create  a 
great  tase  for  tfae  wind  pressure  distributed  ovsr  a  ^éreater 
surface,  ano   cbiefly  probable  te  give  tbe  clearstory  «ail  grea- 
ter  stiffDcSS  a^ainst  tbe  iiEportaot  effect  ci  tbe  ïïina.CCn  tfce 
arcbitectural  treatirent  of  tbe  flying  buttress  ses  fertber  cd 
under  tbe  developmect  cf  tbe  élévation  cf  tbe  cburcb). 

Line  of  pressure  in  the  middle  pier  under  the  influence 
of  tbe  flying  buttress. 

If  tbe  static  conditions  of  the  iriddle  pler  of  a  basilics  w 
witb  flying  buttresses  are  investigated,  tbere  are  at  first  o 
oiritted  tbe  roof  Icad  and  wind  pressure,  and  only  for  tbe  ir;ass 
of  tbe  Œasonry  witb  its  vaults  is  irade  the  ezairination  in  the 
freouently  described  manner  by  Graphics  or  by  calculation. 
Liost  favorable  will  be  the  course  of  the  force  when  tbe  iriddle 
line  is  always  closely  attached  to  tbe  iriddle  axis  of  the  wall 
or  of  the  pier,  A  carefal  esticate  of  tbe  icasses  of  tbe  wall 
and  pier  as  well  as  of  tbe  tbrusts  of  the  vault,  but  particul- 
arly  the  insertion  of  a  correctly  deteririned  tfirust  of  a  tlyiné 
buttress  at  the  proper  place  will  leac  to  the  aiir,  Pig.  406  r 
représente  a  favorable  transfer  of  force  under  ordinary  conditior 

The  thrust  of  the  flying  buttress  is  somevrhat  less  tban  that 
of  the  vault  of  the  middle  aisle  and  is  applied  somewhat  above 
that  .  The  counter  pressure  of  the  flying  buttress  B^  is  combi- 
ned  at  the  point  1  with  the  weight  P-j^  of  the  upper  part  of  the 
wall  to  the  résultant  force  RI,  that  is  turned  toward  the  inside 
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of  the  wall,  until  at  the  point  2  the  oblique  thrust  W*  of  the 
tniddle  vault  joins  it.  The  thrust  of  the  vault  is  greater  than 
that  of  the  flying  buttress  and  therefore  turns  the  résultant 
R3  again  towards  the  outside,  and  at  the  point  3  combines  with 
the  weight  Pg  of  the  part  of  the  cle^rstory  wall  conoerned  in- 
to  the  force  Rg»  which  at  the  point  4  unités  with  the  thrust 
W^  of  the  vault  of  the  side  aisle.  It  is  now  of  importance,  w 
whether  the  différence  between  the  horizontal  thrust  of  the 
middle  «isle  and  the  flying  buttress  is  greater  than  the  hor- 
izontal thrust  of  the  side  aisle, or  smaller.  If  the  remaining 
thrust  above  were  greater,  then  would  the  résultant  R^  tend  to 
the  outside,  but  if  smaller  as  assumed  in  the  Pig.,  then  R4 
again  tends  to  the  inside  and  finally  combines  with  the  weight 
P3  of  the  pier  with  the  division  arch  to  form  the  pressure  Fr, 
^rhich  at  the  point  0  enters  the  foundation,  and  after  reoeiving 
the  weight  P^  of  the  foundation  at  last  passes  at  the  point  E 
into  the  ground. 

Just  in  the  lower  part  cf  tfae  pier,  jîbere  lie   lc£ic  Las  tecoire 
.^reatest  and  tbe  iesss  is  usually  cost  restricted,  is  desired 
3  position  of  tbe  pressure  as  nearly  central  as  possible, 

What  changes  occur  by  veried  attachement  of  the  flying  butt- 
ress are  explained  by  sketches  in  Fi^s.  409  and  ^10.  In  Fig. 
409  tbe  tbrust  ot  the  flying  buttress  nearly  equals  the  thrust 
of  the  vault  of  tbe  iriddle  aisle,  and  conseouently  the  force 
R2  passes  alirost  vertically  downivard,  in  Pig,  410  tbe  tbrust 
of  tbe  flying  buttress  of  tbe  side  aisle  togetber  are  as  grest 
as  that  of  the  middle  aisle.  ïïhich  leads  to  iraking  tbe  résult- 
ant R^  vertical  below.  Partber  in  Pig.  409  the  flying  buttress 
is  dropped  far  doî?n  with  tbe  resuit,  that  tbe  résultant  R2  '^'^" 
nds  outward,  wbile  the  high  lying  flying  buttress  in  Figs,  408 
and  410  force  the  point  2  of  intersection  back  against  the  va- 
ult of  the  Œiddle  aisle. 

likewise  as  by  the  position  and  forir  of  tbe  flying  buttress 
the  line  of  pressure  can  be  pushed  in  or  out,  the  weight  of  t 
the  différent  parts  of  tbe  wall  and  its  corbelling  toward  the 
interior  or  exterior,  and  further  the  weight  and  ratio  of  tbe 
rise  cf  the  vaults,  cay  exert  the  greatest  influence.  îbere  a 
are  so  many  inexhaustible  possibilities  of  lesding  the  line  of 
pressure,  that  even  apparently  very  developed  conditions  by  t 
tbe  existence  of  galleries,  triforiums  and  external  passages 
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Œay  be  mostly  nastered  by  correct  jud^nsent  witbout  dif f iculty, 
Tbe  flexi^ility  and  freedoŒ  of  ttie  nediaeval  method  of  con- 
struction appears  in  ne  otber  place  more  strikin^ly. 
6,  Roof  toad  and  Wind  Fressure. 
PerŒanent  îteigbt,  snow  load  and  wind  pressure  on  roofs. 
Since  tbe  roof  load  is  exposed  to  great  variations  in  con- 
séquence of  wind  and  snow  pressures,  and  since  furtber  it  soire- 
tiiBee  is  lacking  during  repairs  for  a  tiire,  one  cannot  regard 
it  is  a  favorable  loading,  but  Œust  first  take  into  account  t 
tbe  stability  of  tbe  building  witbout  regard  to  tbe  weigbt  of 
tbe  roof  and  tbe  wind  pressure,  tben  adding  botb. 

Weigbt  of  the  roof  alone. 

îbe  weigbt  of  the  roof  is  composed  of  tbe  weigbts  of  tbe  tr- 
usses,  raftera,  strips  or  sheathing  and  the  covering. 

Tbe  trusses  witbout  tbe  rafters  but  witb  the  roof  beairs  bel- 
onging  to  the  construction  weigh  for  ligbt  construction  20  to 
30  kil,  for  heavy  trusses  30  to  50  kil,  and  tbe  weight  of  iron 
trusses  can  be  taken  the  same.  If  complète  floors  and  tempcra- 
ry  lâads  are  to  be  expected,  they  are  to  be  ccnsidered. 

îbe  rafters  ^reigh  per  q  ir  of  inclined  surface  10  to  15  kil, 
the  strips  5  to  10  kil,  and  a  sheathing  of  boards  2  1/2  cïï   th- 
ick  20  kil,  or  one  of  3  1/2  cdd  tbick  30  kil. 

For  one  q  dd  of  covering  iraterial  (witbout  sheathing  or  strips 
nûy  te  calculâtes  as  follcws:- 

Double  tile  roof,  75  to  100  kil  or  an  average  of  90  kil. 
Single,  pan  or  grooved  tiles,  45  to  6^,  averaging  60  kil. 
Slate  roof,  30  to  45  kil,  aweraging  40  kil. 
l'etal  roof-,  8  to  16  kil,  averaging  10  kil. 
Aocordingly  the  total  weight  of  tbe  roof  èonstruction  witb 

covering  is:- 

Coverinél  Per  a  œ  of  roof  surface.  Per  o.  ic  of  plan.  Inclinât. 


Kind.  .  • 

Kil. 

.   To 

.  Aver.  . 

30**  ■ 

.  45*» 

.  60' 

Doub.  til. 

120  k 

175  k 

140  k 

▼rr 

200  k 

280  k 

Sing.  tile. 

35 

140 

110 



155 

220 

Slate 

75 

120 

90 

105 

130 

180 

l/etal 

60 

95 

75 

85 

105 

150 

Snow  load. 
îbe  snow  load  is  computed  per  o  n:  area  ôf  plan  and  is  usuellj 
assuired  at  60  to  75  kil.  Put  the  snow  so  seldoir  adhères  to  ste( 
roofs,  that  tbis  assumption  requires  justification  there,  so 
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that  for  roofs  over  45**  there  is  only  30  kil  per  a  e  ot  plan, 
and  for  roofs  of  cearly  or  over  60**  do  snow  load  is  generally 
considered.  On  tbe  contrary  on  very  flat  roofs,  especially  wd- 
ere  snow  drifts  are  to  te  expected,  irore  is  to  be  taken  (perù- 
aps  90  or  100  kil  in  northern  Germany. 

Wind  pressure  against  a  vertical  surface. 

Tbe  maxiiEuiD  wind  pressure  on  a  vertical  surface  is  usually 
taken  at  120  kil  per  g  m  in  Germany.  For  exaicple  tbis  pressure 
will  bave  to  be  assuroed  for  vertical  walls,  fables,  and  walls 
fif  towers. 

For  particolarly  exposée  places,  towers  and  gable  walls,  this 
value  is  to  be  increased,  t^erhaps  to  150  or  ISO  kil.  G.  W.  Base 
by  référence  to  definite  cases  warns  against  too  low  an  assunp- 
tion  of  wind  pressure,  Particularly  Œay  a  gust  of  wind  produce 
vibrations  of  a  bigh  gable  wall,  wbich  lead  to  its  overthrow, 
Wind  against  roof  surfaces. 
The  pressure  against  an  inclined  roof  surface  is  smaller.  1 
î'be  wind  that  strikes  against  a  o  m  of  tbe  surface  of  tbe  roof 
(120  sin  angle  of  inclination  in  kil)  i's  resolved  in  one  dire- 
ction perpendicular  to  tbe  roof,  and  in  anotber  parallel  to  it. 
Tbe  last  coiEponent  is  considered  as  ineffective.  Tbe  pressure 
perpendicular  to  tbe  surface  is  aloce  ccnsidered  and  bas  the 
Ka^nitude  cf  120  sin^  a,  wbsn  a  is  tbe  angle  of  iDclination  of 
tbe  roof. for  flat  roofs  instsad  of  a  is  taken  an  anéle  of  a+  10°. 

Tbe  roof  nust  be  constructec  witb  sufficient  strength  to  re- 
ceive  this  wind  pressure  and  to  transfer  it  te  tbe  support,  At 
présent  tbe  wind  only  ccncerns  us  to  far  as  it  Icads  tbe  supp- 
ort, and  for  this  purpose  it  is  advisable  to  résolve  it  again 
into  two  coEponents,  indeed  into  a  wind  load  directed  vertical- 
ly  downward  and  a  horizontal  wind  tbrust.  Tbese  forces  are  csl- 
culated  for  différent  inclinations  and  are  collected  in  tbe  lBtlî> 

Vertical  Wind  Load  and  horizontal  Wind  Tbrust  tor  1  g  ir 
of  inclined  surface  of  the  roof  in  kil  per  g  œ, 
Incl.  a.  .  Eotb  sup.  Wind.  sup.  Leew,supp.  Eor. Tbrust. on  botn 

Vertical  wind  load  on  supp.    Supports. 
Up  to  20°     2S  k.      20  k       S  k.       10  k. 
30°     43        29         14         25 
40°     54"       31         23         45 
45°    57       2S,5      2S.5       57 
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50° 

58 

23 

35 

69 

55' 

57 

14 

43 

81 

60° 

53 

0 

53 

92 

70° 

40 

-45 

35 

110 

80° 

21 

-152 

173 

118 

90° 

— 

— -. 

.~. 

120 

The  distribution  of  tbe  horiontal  wicd  tbrust  to  tbe  suppo- 
rts cannot  be  stated  in  gênerai,  since  it  dépends  on  the  char- 
acter  of  the  con-struciy'i.on, 

?or  iron  construction  is  usually  fixed  one  support,  the  oth- 
er  being  made  movable  ( by  rollers  eto.)j  in  this  case  tbe  fixed 
support  must  alone  reçoive  tbe  tbrust  for  both  directions  of 
tbe  wind,  while  the  free  one  at  most  oan  receive  a  portion  oor- 
responding  to  tbe  résistance  of  friction.  Por  firmly  anchored 
roofs  it  œay  be  assumed  for  greater  safety,  that  the  wind  tbr- 
ust is  in  tbe  most  unfavorable  way  received  by  tbe  left  or  tha 
right  support.  Othemise  one  would  also  not  err  for  similarly 
fastened  and  moderately  steep  roofs  in  diriding  the  horizontal 
wind  tbrust  between  the  supports  in  the  same  proportion  as  the 
vertical  wind  load. 

In  the  distribution  of  the  vertical  wind  load  to  the  supports 
as  piven  in  the  Table  is  assuned  a  gable  roof;  if  tbis  is  flat 
the  load  on  the  windward  support  predoniinates;  at  45°  both  sup- 
ports bave  an  eqaal  sbare,  and  tben  the  leeward  one  bas  more, 
until  for  nore  than  60°  of  inclination,  the  windward  support 
is  relieved  and  the  roof  iDust  be  prevented  from  overturning  by 
its  weigbt  or  by  ancboring. 

For  sbed  roofs  both  supports  receive  eqnal  vertical  wind  lo- 
ads  if  the  bigher  end  lies  directly  above  on  tbe  plate.  On  the 
contrary  if  the  upper  end  is  supported  by  intermediate  constr- 
uction, so  that  both  supports  are  at  the  sace  height,  tben  al- 
ready  at  45°  of  inclination  tbe  windward  support  bas  no  longer 
to  receive  any  vertical  wind  load,  and  witb  a  greater  inclina- 
tion an  overturning  Eocent  is  foriced  under  tbe  wind  pressure, 
opposed  to  wbich  is  tbe  lEon-ient  of  stability  of  tbe  weigbt  of 
tbe  roof. 

Exemple.  The  iricdle  aisle  of  a  basilica  witb  12  id  width  and 
7,111  lengtb  of  bay  is  covered  by  a  slate  roof  of  50°  inclinati- 
on. The  loads  and  tbrusts  of  the  roof  on  the  side  aisle  piers 
are  to  be  deterniined  witb  and  withost  wind. 
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Ordinarily  each  pier  supporta  only  th©  permanent  weight  of 
the  roof  over  half  a  bay;  witb  9.4  m  inclined  length  this  has 
a  surface  area  of  9,4  x  7  -  about  66  q  m.  The  weight  of  the 
frameirork  and  oovering  of  the  roof  is  90  kil  per  q  m  (p.lfg); 
then  an  a  pier  rests  a  permanent  load  "  66  >«  90  ■  5940  kil. 

If  a  snow  load  of  30  kil  per  q  m  of  plan  be  added,  this  • 
7  X  6  X  30  -  1260  kil, 

The  jfiàâ'^t  causes  a  perpendicular  pressure  on  eaoh  q  m  of 
exposed  surface  of  23  to  2w  kil  (see  Table),  and  thàs  the  wind- 
îiard  pier  receives  66  ^^  23  «  about  1520  kil,  and  the  leeward 
pier  receives  60  «  35  »  2310  kil,  The  maximum  roof  load  with 
snow  and  the  strongest  wind  ( that  moreover  oan  scarcely  oocur 
together)  would  then  be  for  the  leeward  pier  of  the  middle  ai- 
sle  increase  to  5940  +  1260  +  2310  -  9510  kil,  while  the  wind- 
ward  pier  might  receive  5940  +  1260  +  1520  «  872p  kil, 

More  important  is  the  horizontal  wind  thruat,  and  acoording 
to  the  Table  it  amounts  in  this  case  to  69  x  66  *  4554  kil.  E 
Even  if  it  be  assumed  that  this  thrust  is  almost  equally  divi- 
ded,  so  that  only  about  2500  kil  needs  to  be  taken  for  one  side, 
this  is  not  entirely  unimportant  at  this  height,  and  it  deser» 
ves  considération  in  the  static  investigation  of  the  pier,  un- 
less  as  hereafter  shown,  care  is  taken  to  add  a  buttress  Syst- 
em for  i  t  • 

If  it  concerns  tne  wind  pressure  against  tiie  rocf  of  a  bail 
churcbor  one  of  a  siDgle  aisle,  tfcen  the  wind  thrust  at  the  w 
ïïindward  side  will  partly  eaailibrate  the  thrust  of  the  vault, 
thus  reducing  the  load  on  the  support,  but  at  the  leeward  side 
the  wind  thrust  is  added  to  the  thrust  of  the  vault,  and  there- 
fore  for  large  and  steep  roofs,  this  is  te  be  taken  into  accc- 
unt  in  detericining  the  buttress  or  thickness  of  the  wall,  which 
présents  no  fiifficulty, 

When  the  œiddle  pier  of  a  hall  church  or  two  aisled  church 
does  not  support  any  roof  load,  then  it  will  not  be  essential- 
ly  affected  by  the  wind  thrust.  Bot  if  a  part  of  the  roof  rests 
on  the  middle  pier,  it  dépends  entirely  on  tbe  icode  of  constr- 
uction how  this  participâtes  in  receiving  the  wind  and  roof 
loads.  If  it  is  shown  by  static  investigations  (according  to 
the  earlier  examples  on  ?•  154  and  157)t  that  the  middle  pier 
receives  the  wind  thrust  sometinies  froŒ  the  right  and  soiuetiiies 
fron  the  left  and  cannot  resist  without  an  nndesirable  increaee 
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in  diniensions,  it  is  very  advleable  to  build  a  stiffening  of 
masonry  over  tbe  cross  arch  in  a  transverse  direction  between 
tiie  walla.  witb  tbis  transfer  of  the  niud   tbrust  to  tbe  exter- 
nal  walls. 

Pressare  of  the  î?ind  against  the  walls  of  the  basilica. 

Very  powerful  is  the  pressore'of  the  wind  against  high  wall 
surfaces,  for  single-aisled  or  hall  cherches  it  is  nsoal  tu 
build  the  external  walls  with  their  bottresses  so  strong  that 
the  side  strnck  by  the  ïïiod  caa  receive  the  pressure  itself . 
Qnly  for  very  great  heights  will  one  bave  to  take  in  considér- 
ation, to  transfer  part  of  the  wind  pressure  abôve  the  vaults 
to  the  other  external  wall  and  can  join  it  to  the  thrast  of  t 
the  vault. 

Wind  pressure  anâ  vd.ult  thrust 

But  for  the  clearstory  walls  of  the  basilica,  that  are  to  be 
EQpported  on  as  slender  piers  as  possible,  the  irastery  of  the 
wind  pressure  belongs  to  the  Œost  important  questions,  and  as 
will  be  shown  later,  it  œay  even  becoise  more  important  than 
that  of  the  tbrust  of  the  vault,  it  is  striking  that  the  impor- 
tance of  the  bnttress  System  for  the  movements  of  the  wind  has 
received  so  littls  considération  before. 

The  clearstory  wall  of  the  great  cathedral  rises  15  to  20  ir 
or  more  above  the  slds  sisle.  Witb  7  n:  widtb  of  bay  and  20  e 
free  beight,  for  example  there  would  be  presented  to  the  wind 
140  g  m  of  surface  in  each  bay,  which  would  receive  a  pressure 
of  140  X  120  =  about  1/.,000  kil,  aside  from  the  wind  thrust  oi 
tbe  side  roof,  which  perhaps  also  exerts  2^00  kil  on  the  clear- 
story wall  and  tbe  thrust  on  the  middle  roof,  which  with  the 
magnitude  of  5,000  to  3,000  kil  carries  a  greater  or  smaller 
part  té   the  wall  considered,  îherefcre  the  surface  of  each  bay 
of  such  a  basilica  receives  a  wind  thrust  of  20,000  to  25-, 000 
kil,  and  even  a  greater  amount  is  calculated  for  the  cathedral 
of  Cologne,  Eut  nov  a  vault  over  the  middle  aisle  of  70  to  100 
Q  m   area  in  plan  (7  m  length  of  bay  and  10  to  14  m  span)  with 
compartments  vaulted  one  brick  thick  or  with  a  like  weight  of 
natnral  stone,  according  to  Table  I  (p,  135)  only  exerts  a  th- 
rust of  15,000  to  20,000  kil  on  each  wall,  The  vaults  must  tb- 
erefore  be  kuite  beavy  to  produce  a  thrust  that  equals  the  max- 
imum wind  thrust  to  be  expected. 
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Por  tbe  mastery  of  the  wind  thrast  are  two  possibilities,  e 
eitber  the  stability  of  the  clearstory  wall  coDcerned  or  of 
its  piers  saffices  to  receive  the  thrust,  or  the  wlnd  thrast 
mast  be  entirely  or  partly  transferred  in  or  over  the  vaults 
to  the  other  wall. 

Wind  pressure  on  the  basilioa  without  flying  buttresses. 
The  first  case,  the  réception  of  the  wind  by  the  wall  concer-| 
ned  itself  must  occur  in  a  basiiièa  withoat  flying  buttresses, 
since  a  transfer  to  tbe  other  wall  would  increase  tbe  tbrusts 
of  the  vanlt,  to  oppose  which  in  the  basilica  withont  flying 
bnttresses  would  already  cause  great  difficulties.  The  leeward 
wall  would  already  be  stressed  suff iciently  more  if  it  could 
safely  receive  tbe  part  of  the  wind  thrust  of  the  roof  falling 
to  it. 

If  in  a  basièica  of  médium  size  and  vithout  flying  buttresses 
each  middle  pier  reoeives  a  vertical  load  of  loo, 000  kil,  and 
the  antire  wind  pressure  against  the  clearstory  wall  with  its 
roof  is  oalculated  at  10,000  kil  with  an  average  height  of  the 
application  at  16  m  above  the  base  of  the  pier,  then  this  wind 
pressure  would  notably  move  inward  the  line  of  support  in  the 
pier  at  bottom,  indeed  by  a  distance  x,  which  is  very  simply 
ealculated  by  the  équation  of  moments: - 

300,000  X  «  10,000  X  16.00,  so  that  x  -  0.53  m. 

Acoordingly  by  the  wind  is  to  be  expected  a  movement  of  the 
pressure  of  about  53  cm  at  the  bottom.  If  this  movement  occurs 
within  the  liaits  of  the  kern,  then  can  the  pier  ordinarily  , 
i.e.  without  wind,  can  receive  the  pressure  in  the  outer  angle 
of  the  kern  and  hâve  dimensions  for  a  rectangular  plan  of  3  ^ 
0.53  ■  1.59  m  or  of  4  X  0.53  ■  2.12  m  for  a  circular  plan. 

Then  would  the  edge  pressures  already  be  quite  important,  so 
that  for  weaker  material  thèse  dimensions  would  hâve  to  be  st- 
ill  increased.  fwithout  wind  pressure  by  balancing  the  masses 
the  pressure  to  be  conducted  through  the  middle  of  the  pier, 
and  thus  would  reœain  withio  lower  limits,  anà  also  the  dimen- 
sions of  the  pier  could  be  made  correspondingly  less. 

It  is  évident  that  for  noderately  high  fcâgiiieas  with  low 
middle  aisle  in  ail  cases  the  réception  of-the  wind  by  the 
wall  struck  by  it  is  yet  possible;  but  wheh  in  the  12  th  and 
13  th  centuries  tbe  proportion  of  height  was  considerably  inc- 
reased without  increasing  the  loading  mass  of  the  wall,  or  it 
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was  even  soogbt  to  lessec  tbe  latter  as  macb  as  possible,  tfaen 
the  middle  wall  coold  no  longer  satisfy  tbis  requireŒent,  and 
otberwise  in  conséquence  of  the  vibrations  of  the  wind  tbe  Ioh- 
er  dimensions  of  the  pire  must  receive  an  enormous  inorease, 
that  men  sougbt  to  redace  first  of  ail. 

Wind  pressure  on  the  basilica  with  flying  buttresses. 
For  example  of  a  basicila  îrith  a  load  of  300,000  kil  on  the 
pier  receives  a  wind  thrast  of  20,000  kil  applied  at  25  m   abo- 
ve  the  floor,  then  ^f^^XAp^"^^^ ^P^U^   prodoce  a  change  in  the  line 

of  pressure  of  x  =  — knK^fim — "" —  ~  ^'^^  ^^   ^°^  ^^   ^°^^  ^  ^^^' 
ilica  one  coule  not  mâKe'tfie  entire  pier  so  thick.  For  tbis 

example  based  on  only  average  proportions  it  is  évident,  that 
the  middle  pier  of  a  very  high  basilica  could  receive  only  a 
very  small  part  of  tbe  wind  pressure,  that  the  principal  port- 
ion niust  be  transferred  in  or  above  the  vaults  to  the  other 
sâde  and  must  be  received  tbere  in  a  suitable  manner.  But  sic- 
ce  the  wall  can  even  less  receive  in  itself ,  the  addition  of 
the  flying  buttress  becomes  a  necessity,  Tbere  niay  be  establi- 
shed  hère  the  stateicent,  that  the  introduction  of  the  flying 
buttress  was  required  just  as  Œuch  by  the  wind  thrust  as  by 
the  vanlt  thrust.  Only  fron)  this  point  of  view  can  one  unders- 
tand  fully  and  entirely  the  construction  of  the  ancients,  and 
first  in  it  is  rscogcized  tbe  purpose  of  tbe  flying  buttresses 
set  doublée  over  each  othèr-;  the  upper  one  being  usually  appl- 
ied Euch  higher  tban  is  required  by  the  wind  thrust. 

To  illustrate  the  eftect  of  the  wind  thrust  it  is  drawn  in 
Fig.  411  (cross  section  of  the  ninster  at  Strasburg),  the  posi- 
tion of  the  lines  of  pressure  with  and  without  wind  pressure, 
the  first  being  dotted  and  the  last  in  broken  lines.  The  course 
of  the  action  of  the  wind  fron  the  ieft  is  as  follows. 

1.  The  wind  exerts  on  both  walls  a  thrust  directed  to  the 

right.  2.  In  the  clearstory  wall  struck  by  the  wind  and  its  p 

piers  the  line  of  pressure  is  moved  soEcewhat  to  the  right.  3. 

4. 
The  Ieft  clearstory  wall  then  leacs  soœewhat  to  the  right.  In 

conséquence  of  this  leaning  of  the  clearstory  wall  the  flying 
buttress  at  the  Ieft  side  is  soŒewhat  relieved  (line  of  press- 
ure is  more  curved).  5^  By  this  leaning  the  Ieft  clearstory  w 
wall  lies  against  the  vanlt  of  the  niddle  aisle  and  causes  a 
greater  transverse  stress  in  this,  which  is  transferred  in 
flatter  lines  of  pressure  throngh  the  cross  arch  and  the  upper 
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part  of  tije  conipartnieDt.  Ey  tfce  greater  pressure  of  tbe  vault 
tbe  rigbt  clearstory  wall  Is  soaewfaat  îDCiiDed,  tbereby  ŒovÏDg 
the  line  of  pressure  io  it  and  in  the  pièr  beneath  it  somewbat 
to  the  rigbt,  7.  î'be  flying  battress  at  the  right  side  recelves 
greater  stresses  by  the  leanicg  of  the  walls,  wbich  produce 
straigbter  liues  of  pressure.  S,  In  the  ezternal  buttress  at 
the  right  the  line  of  pressure  is  œoved  to  the  right  in  cocse- 
queuce  of  the  greater  thrust  of  the  flying  buttress. 

One  Œust  regard  the  entire  System  as  Œovable,  in  spite  of  t 
the  rigidity  of  the  materials  tbere  exist  little  elastic  move- 
ments,  even   if  tbey  only  nieasure  mm,   which  cause  do  injury  in 
the  joints  of  the  masonry  within  thèse  limits.  The  weaker  parts 
are  first  icoved  soicewhat  and  the  stronger  parts  less;  if  a  st- 
ronger  and  a  weaker  part  of  the  construction  bave  to  particip- 
ate  in  this  work  under  similar  conditions,  the  stronger  will 
accordingly  take  the  greater  part  of  the  work  upon  thenselves. 

For  example  if  the  niddle  pier  below  is  very  slender  or  is 
placed  on  a  bail  joint,  then  the  Œiddle  wall  would  swing  with 
the  least  excess  of  thrust  from  right  to  left,  and  would  lean 
against  the  vault  or  the  flying  buttress,  transferring  tbere 
the  entire  thrust  without  carrying  any  downward.  Conversely 
if  the  Œiddle  pier  were  very  strcn??  ecc  the  upper  pressure 
were  very  weak  or  entirely  absent,  then  would  the  pier  carry 
the  greater  part  or  the  entire  thrust  to  the  ground.  Accord- 
ingly witbin  very  wide  limits  were  men  able  by  skilful  arrange- 
ment of  the  construction  ,  to  cause  eith»:??  the  nriddle  pier  or 
on  the  other  side  the  external  buttress  with  its  entire  systeic 
of  transverse  pressure,  to  carry  more  of  the  thrust. 

Eut  tbey  would  make  the  oiddle  pier  as  thin  as  possible,  and 
therefore  they  transferred  to  it  as  Œucb  as  possible  only  ver- 
tical loads  of  Œcderate  size,  and  on  the  contrary  Œust  the  th- 
rusts  and  especially  the  varying  side  EoveiEents  be  kept  fron: 
it  as  far  as  possible,  and  for  thèse  entered  a  buttress  systei 
so  iruch  stronger. 

Eut  the  résistance  of  the  buttress  systen  is  produced  less 
by  piling  up  masses,  than  by  their  .correct  arrangement.  Already 
it  is  shown  by  the  flyiné  buttress  that  its  stiffness  can  be 
obtained  by  a  corresponding  forir,  and  that  it  may  otherwise  be 
Quite  easily  obtained. 

Transfer  of  wind  pressure  through  the  yault. 
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An  important  limit  in  the  chain  of  transverse  stiftening  is  f 
fornied  by  the  vaults  of  the  middle  aisle,  to  which  falls  the 
task  to  transfer  the  varying  thrnsts,  and  it  is  advisable  to 
briefly  consider  the  vault  on  the  ground  of  its  foDCtion.  That 
the  vault  may  transfer  a  greater  thrust,  or  the  sane  tbing,  c 
can  receive  a  greater  sidewise  stress,  there  icast  be  forned  » 
within  it  flatter  lines  of  pressure  than  asual,  for  otheniise 
under  the  greater  pressure  the  crown  would  be  raised  and  it 
would  eventually  be  destroyed,  and  for  this  reason  a  light  tan-| 
nel  vault  would  be  little  suitable  for  transverse  stiffening, 
while  an  equally  light  cross  vault  might  be  able  to  undertake 
this  by  the  peculiarity  of  its  form, 

Tbe  vault  caa  generally  maintfiin  itself  ia  eqailibriuœ  only 
if  the  external  forces,  that  act  on  it  sidewise  are  ezactiy  as 
great  as  the  thrnsts  exerted  hy  the  vault  outside,  sinoe  in  ge-| 
naral  a  condition  of  rest  can  only  be  conceived,  when  force  and 
counter  force  everywhere  neutralize  each  other.  If  the  stress- 
ing  force  is  too  great,  the  vault  is  forced  upward,  but  if  it 
is  too  small,  then  would  the  vault  press  dovnvard.  Dsually  tbe 
thrust  of  the  vault  is  neutralized  by  the  opposed  counter  pres-j 
sure  of  the  abutroent,  whlch  is  to  be  regarded  as  the  stressiog 
force  for  the  vault.  If  the  vind  pressure  is  added  àt  one  side, 
this  joins  tbe  opposing  pressure  of  the  abutment  to  forrn  a  gr- 
eater counter  pressure,  that  œust  be  opposed  directly  by  a  gr- 
eater thrust  of  the  vault,  if  equilibriuœ  is  to  be  ^reserved. 
A  vault  can  with  a  permanent  loading  exert  a  greater  thrust 
only  if  flatter  lines  of  pressure  be  formed  within  it.  But  th- 
is greater  thrust  not  only  acts  at  the  windward  side,  but  also 
at  the  leeward  side,  where  it  must  be  opposed  by  the  counter 
pressure  of  the  abutment  mass,  and  indeed  mostly  by  a  flying 
buttress . 

In  unfavorable  conditions  the  thrust  received  by  this  flying 
buttress  oa  the  leeward  side  is  inoreased  to  the  suœ  of  the  or- 
dinary  vault  thrust,  and  the  wind  pressure  against  the  clears- 
tory  wall  with  the  entire  wind  pressure  against  the  surface  of 
the  roof.  But  it  will  usually  be  stressed  less,  since  the  mid- 
dle  pier  takes  a  part  of  the  stress  on  itself. 

As  previoosly  stated,  a  tunnel  vault  is  little  suited  to  tr- 
ansfer the  wind  thrust,  since  in  it  the  lines  of  pressure  hâve 
little  play,  and  then  tbe  vault  nsnst  be  very  thick.  hâve  a  ba- 
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backing,  and  moreover  b^in^  so  beavy  and  baving  such  great  tb- 
rost,  tbat  tbe  wind  pressnre  is  relatively  sniall  in  conparîsoD 
to  tbe  vaalt  tbrust  itself .  Guite  otberwise  is  it  for  tbe  cross 
vanlt,  even  if  its  coŒpartiDeDts  are  very  tbin,  and  tbe  cross 
arcb  niast  bave  a  deeper  cross  section  in  wbicb  flatter  lines 
of  pressure  are  possible:  but  this  is  not  tbe  only  way.  tbe 
cross  section  of  a  cross  vaalt  is  borizontal  on  tbe  niddle  ax- 
is or  is  alîrays  ratber  flat  in  a  raised  vanlt,  and  in  tbis  up- 
per  part  of  tbe  cross  vaolt  can  be  fornied  flatter  lines  of  pr- 
essnre, hère  is  a  transverse  stress  on  transverse  sboring  is 
possible,  if  one  prefers,  as  indicated  by  lines  in  tbe  cross 
cross  section  of  Pig*  411  and  in  plan  in  Flg*  412,  Wbat  tbe 
cross  arcb  with  its  bacfctng  cannot  undertake  most  tbe  ridge 
of  tbe  vaolt  take  on  itself,  Tbe  wind  pressure  transferred  by 
tbe  ridge  of  tbe  vault  acts  at  c  d  on  tbe  opposite  side  on  the 
wall  and  seeks  to  bend  it  outward,  wbicb  iDust  be  opposed  by 
by  its  stiffness,  it  acts  like  a  borizontal  arcb  in  plan  and 
transfers  tbe  pressure  to  t]ie  snpporting  pointE  e  and  f.  Bers 
ninst  be  attached  tbe  flying  buttress  to  receive  tbis  pressure. 
Tberefore  tbe  probleci  is  solved,  wberefore  very  itany  flying 
tuttresses  stop  close  beneath  tne  esves  af  tbe  roof,  Naturally 
lEust  a  flying  buttress  be  applied  far  bigber  and  not  be  too  h 
beavy,  so  tbat  it  may  not  ordinarily  press  tbe  wall  too  strong- 
ly  inïïard,  Since  it  is  also  concerned  to  receive  tbe  vault  xr- 
rust  acting  lower,  tbe  flying  buttress  must  join  it  witb  a  higb 
vertical  surface  (Figs.  403,  405)»  If  tbis  surface  be  too  bigb 
and  tbe  arcb  be  undesirably  beavy,  it  is  better  to  eiBploy  two 
in  its  place,  a  bigber  one  tbat  cbiefly  serves  to  receive  tbe 
warying  wind  tbrust  at  tbe  ridge  of  tbe  vault  according  to  Fig. 
412,  tbat  strongly  tends  to  bend  tbe  leeward  wall  e  f,  and  tb- 
erefore tbis  is  not  to  be  too  tbin  over  tbe  Windows;  in  old  ex- 
amples it  bas  been  skilfàlly  made  tbicker  by  corbelled  arcbes 
outside  and  inside,  and  irade  Œore  résistant  by  beavy  gables, 
Stiffening  by  cross  arches. 
Tbis  stressing  of  tbe  wall  icay  be  entirely  or  psrtially  avoi- 
ded,  if  tbe  cross  arcb  ie  roade  sufficiently  stiff  and  is  suita- 
ble  to  thereby  transfer  tbe  wind  tbrust  instead  of  tbe  ridge 
of  tbe  vault,  as  tbe  section  in  Flg.  413  indicates  at  tbe  rig^t, 
and  left  in  two  places,  It  irust  now  transfer  tbs  pressure  frca 
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tbe  wall  struck  by  the  wind  to  tbe  points  a  and  b,  wbicb  is  b 
bere  easily  possible,  since  tbis  transfer  is  distributed  over 
the  entire  beight  and  besides  tbe  pressure  bere  opposed  in  di-I 
rection  to  tbe  vault  tbrast  is  less  injurious.  Tbereby  tbe  va-| 
riations  would  be  kebt  far  troxL   tbe  middle  part  of  tbe  vault 
and  furtber  would  receive  in  tbe  plane  of  tbe  cross  arch  a  st-l 
rong  closed  battress  System,  the  one  great  arch  as  if  extenôinj 
froiE  tbe  gronnd  at  tbe  left  tbrougb  battresB,aflying  buttpess 
and  stiff  cross  arch  over  to  tbe  right  even  to  tbe  base  of  the 
battress,  Whether  stiffening  tbe  cross  arch  in  tbe  perforated 
manner  of  Fig.  413  as  execated  in  tbe  blstorical  examples  is 
unknown  at  tbis  time,  a  good  backing  of  the  spandrels  and  of 
tbe  lower  springing  of  tbe  cross  arch  is  also  executed  in  the 

same  little  sbafts.  One  can  fregaently  observe,  tbat  the 

ancients  had  arranged  at  proper  places  loadings  of  cross  arch, 
wbicb  modem  times  bave  removed  f rom  ignorance. 

it  sbould  also  be  mentioned,  tbat  tho  roof  |)eams  could  take 
an  easential  part  in  tbe  transfer  of  tbe  wind  tbrust  and  in 
tbe  entire  transverse  stiffening,  and  in  many  cases  did  in 
fact.  At  least  tbey  are  suited  to  transfer  to  tbe  leeward  Trall 
and  the  flying  buttress  there  the  entire  vind  tbrust  of  tbe 
roof  as  soon  as  the  windward  wa}.^  inclines  only  the  least;  tb- 
is is  tben  possible  eren  wben  tbey  are  not  firisly  fastened  to 
tbe  wall  but  merely  placed  against  it  ( By  tbe  friction  on  the 
pearing  surf acel . 

Bending  of  clearstory  wall. 

In  closing,  another  effect  of  tbe  wind  on  tbe  clearstory  wall 
is  to  be  ejÉpbasized,  Â  bigb  wall  will  tend  to  bend  in  the  part 
between  tbe  side  aisle  and  tbe  vault  of  tbe  middle  aisle  in  an 
entirely  similar  way  as  a  board  standing  vertically  bedds  xtnd- 
er  a  side  pressure.  Fig.  414  I  represents  tbe  scbeme  of  the  d 
distribution  of  the  stresses  in  tbe  cross  section  of  the  wall 
pier. 

The  magnitude  of  tbe  stresses  is  coœputed  by  seeking  the  bea- 

ding  moment  in  the  same  way  as  for  a  loaded  beam  with  a  single 
différence,  that  the  latter  lies  horizontally  while  the  wall 
pier  stands  yertically.  In  the  same  case  the  bottom  end  of  tbe 
pier  is  to  be  regarded  as  one  support  (regarded  as  fixed)  and 
the  upper  end  of  the  wall  at  the  wault  as  the  other  support. 
The  maxiœnan  bending  moment  will  be  expectod  at  a  certain  height 
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»bove  the  roof  of  the  sid©  aisle,  but  no thing, will  be  added  o 
concerning  the  simple  mode  of  seeking  it,  as  thia  référence  to 
this  effeot  of  the  wind  and  the  final  conclusions  to  be  deduoed 
from  theœ  may  suffioe. 

To  tbe  tensile  and  compressile  stresses  of  tbe  cross  sectioD 
represented  in  Pig.  414  I  are  joined  those  of  the  wall  and  pier 
presscre  D  produced  by  their  upper  loads  (Fig,  414  II),  If  c 
passes  straight  through  the  centre  of  gravity  of  the  cross  sec- 
tion, it  produced  unifornily  distribated  coKpression.  The  stres- 
ses in  I  and  'II  are  added  together  algebraically,  so  that  the 
total  stresses  in  the  cross  section  are  shoî?n  by  Fig.  414  III. 
At  the  outer  edge  are  added  the  compressions  of  I  and  II,  and 
at  the  inner  edge  is  the  différence  of  tension  and  compression. 
I^  the  tention  is  hère  greatest,  an  excess  of  tension  would 
remain  as  shown  in  the  Fig,  The  last  is  avoided  and  the  entire 
distribution  of  the  stresses  is  more  uniform,  when  the  compres- 
sion D  is  not  applied  ^t  the  middle  but  nearer  tbe  inner  eô^e 
as  illustrated  by  the  correspcnding  représentation  of  the  str- 
esses in  Fig.  415. 

Thereby  the  wind  pressure  against  bigh  clearstory  walls  is 
made  désirable,  to  keep  the  line  of  pressure  in  the  upper  hall' 
of  the  wall  nearer  the  inside,  but  for  the  lower  part  of  tbe 
pier  it  is  better  for  simliar  reasons  to  keep  the  compression 
far  frctt  the  inside;  tberefore  the  course  of  the  compressicn 
as  in  Fig.  410  is  designated  as  favorable.  Eut  according  to  t 
the  statements  on  p.  l6l  this  can  be  attained  by  a  flying  but- 
tress  attached  not  toc  low  and  not  pressing  toc  strongly.  Twc 
flying  buttresses  above  each  cther  again  act  better  and  ^ill 
further  hold  tbe  top  of  the  wall  more  safely,  so  that  it  assu- 
mes more  the  properties  of  the  end  of  a  firmly  fixed  beam. 

Likewise  this  bending  effect  of  the  wind  on  the  clearstory 
ïïall  is  not  to  be  underestimated,  for  it  is  so  important  in  t 
the  great  cathedrals,  that  the  cross  section  cf  the  wall  or  t 
tbe  ïïall  pier  is  so  correctly  dimensioned  as  te  receive  it  wi- 
th  sufficient  safety.  That  the  powerful  wind  pressure  against 
the  great  surfaces  of  tbe  Windows  likewise  demands  great  cons- 
idération, and  is  also  found  in  the  mode  of  construction,  is 
only  incidentally  mentioned  hère. 

If  the  restricted  space  did  not  forbid,  we  sbould  gladly  fcl- 
low  the  effect  of  the  wind  on  the  buttress  System  farther,  t^s 
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more  becaase  wltbin  oor  knowledge  Dowbere  else  is  sofficient 
cossiâeratloo  giveo  to  It,  Id  any  case  tbis  consiàeratioo  only 
serves  to  eobaoce  tbe  bigb  esteen  of  tbe  ôld  isasters;  tbe  iDore 
one  pénétrâtes  loto  tbe  détails  of  tbeir  constractioD,  tbe  more 
be  leanns  to  wonder.  —  Oor  lodern  tiner  bave  broogbt  fortb 
DotblQg  Id  tbe  domaio  of  masoory  construction,  wbicb  in  boldD- 
ess  of  tbougbt  ayd  in  grandeur  of  stroctaral  conception  can 
be  approximately  coœpared  to  tbose  works  of  tbe  ancients. 
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III,  PIEHS,  COLUl^NS  AND  COBBELLINGS- 
!•  Construction  oï  Piers, 

îhe  function  of  tfae  pier  consists  in  transferring  the  Icad 
of  the  arches  and  vaults  to  the  foundation. 

This  foundation  is  forically  expressec  in  a  twofold  way,  and 
accordingly  is  deterKined  the  différence  between  tbe  coEpound 
pier  and  the  single  column. 

The  pier  tranafers  tbe  n-ultiplicity  of  the  springings  of  va-| 
ults  to  the  siir.ple  square  of  the  foundation,  when  it  gathers 
tbe  différent  irore  or  less  richly  loul^ed  arches  by  ireans  of 
the  capitals  iato  certain  groupa  foroiing  the  meiubers  of  tne 
pier,  the  latter  then  ezpressing  B.iater  simplification  and  ex- 
tension by  the  base,  and  thus  resting  on  the  foundation  gener- 
ally  appearing  in  its  original  or  modif ied  form. 

On  the  contrary  the  column  is  the  simple  support  withoat  ten- 
dency.  Its  shaft  forces  an  insertion  betî?een  the  foundation  and 
capital,  it  carries  in  a  certain- sensé  the  foundation  up  to  t 
the  weight  of  the  springings  of  the  vaults,  where  it  repeats 
thèse  in  a  simple  or  Ecdified  form  in  the  abacus  of  the  capital] 

Both  modes  of  treatment  find  tfceir  oriéins  in  antique  art, 
from  which  corne  the  Somanesque,  ceveloped  them  accordinê  te  t 
tneir  needs  and  presented  them  te  the  Gothic, 

If  the  support  had  to  serve  s  relatively  simple  purpose,  if 
it  had  to  bear  a  beam  ceiling,  an  arcade  or  even  the  similar 
vaults  of  a  room  like  a  hall,  then  its  entire  development  was 
made  quite  simple  and  regular.  On  the  contrary  if  combined  re- 
quirements  existed,  were  tbey  vaults  of  adjacent  aisles  of  dif-| 
ferent  spans  and  separated  by  broad  dividing  arches,  perhaps 
also  even  of  différent  heights  and  supported  by  the  pier,  then 
was  there  opportunity  for  inexhàustibly  varied  solutions,  whiclj| 
the  middle  âges  places  before  one's  eyes  in  ever  novel  transf- 
formations  from  the  Romanesque  period  doï?nward. 

The  form  of  the  compound  pier  already  in  the  later  time  of 
Bomanesque  art  and  in  the  transition  style  to  s  superior  ricb- 
ness  of  development.  which  the  Gothic  art  of  the  13  th  century 
found  something  to  add,  only  because  tbe  vaulting  System  and 
tberefore  also  the  plan  of  the  springings  of  tbe  vaults  had 
assumed  a  more  complex  form. 

The  subdivided  sngular  pier. 
Projections  from  the  pier. 
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Tbe  RonanesQue  pier  flrst  consists  of  a  square  nucleua,  that 
bas  to  support  tbe  dividing  arcbes  between  the  aisles,  and  th- 
en  the  varioas  projections  tbat  stand  beneatb  the  cross  and 
diagonal  arches  of  tbe  vanlts  of  the  middle  and  side  aisles. 
(Figs,  416,  41?).  When  the  depth  of  the  dividing  arcbes  became 
so  great  tbat  they  had  to  be  composed  of  tno  concentric  rings, 
and  tberefore  their  cross  sections,  assumed  the  forni  shown  in 
Fig.  418,  the  plan  of  the  nucleus  Œast  also  bave  a  more  oompli- 
cated  shape,  wbere  it  either  follows  the  profile  of  the  divid- 
ing arcfa,  or  receives  the  addition  of  a  projecting  half  coIdejh,! 
which  by  its  capital  passed  into  tbe  sqnare  forn  a  b  c  d  of  F 
Fig,  419.  The  projections  toward  the  aisles  coold  then  best  b 
bave  tbe  same  plan,  while  the  diagonal  rested  on  the  square 
angles  and  tbe  cross  arches  came  on  the  half  colunns,  so  tfcat 
the  plan  of  tbe  pier  assuiced  tbe  forni  of  a  Greek  cross  ffitb  p 
projecting  half  colamns  before  the  ends  of  tbe  arics  (Fig,  419, 
left)*  The  next  addition  resulted  as  soon  as  instead  of  the 
groin  arches  actually  projecting  diagonal  arches  were  admitted, 
that  on  the  one  hand  had  no  proper  bearing  on  the  angles  of  t 
the  arms  of  the  cross,  and  on  the  other  hand  the  cross  arches 
seemed  to  demand  corresponding  projecting  coluîr;ns.  Accordingly 
there  resulted  the  fcm  sbown  in  the  right  half  of  Fig,  419» 
If  the  projecting  half  coluirns  were  originally  seicicircular, 
then  since  consistency  thus  reouired  that  under  the  diagonal 
arches  there  must  be  quadrants,  which  could  forni  no  soff icient 
bearing.  Forst  must  the  latter  bave  a  larger  portion  of  the 
circle.  and  then  also  those  projections  froni  the  surfaces  nust 
exceed  the  semicircle.  The  séparation  fron)  tbe  nucleus  thos  ob- 
tained,  the  independent  effect  of  thèse  parts  reiroved  then  fron 
the  character  of  half  colunns,  and  tberefore  froŒ  now  onward 
even  this  nanie  becanie  unsuitable. 
Bonded  and  attached  shafts. 
In  the  lâDguage  of  the  mediaeval  stonemasons  thèse  little  c 
coluniDS  received  the  name  of  bowtell  (dienst)  and  this  expres- 
sion is  recoicnjended  by  just  its  definiteness  and  exclusiveness. 
The  boirtells  or  shafts  are  either  fully  bonded  with  the  nucleus 
of  the  pier,  so  that  the  separate  courses  of  eut  stone  extend 
through  the  entire  form  of  the  plan,  or  they  are  attached  to 
the  nucleus  of  the  pier.  so  that  they  are  connected  te  it  only 
by  the  capital  and  base,  or  sonietiTres  of  greater  height  are 
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also  joined  to  it  by  the  so-called  bands. 

The  independent  shafts  consist  of  tall  cat  stones  set  od  endl 
and  Dût  on  bed,ï?hicb  sorroand  the  nucleus  either  free,  se  thati 
spaces  renain,  or  are  in  contact,  The  banda  forni  concentric  œ 
Œouldinga,  that  are  bonded  in  the  nncleos,  and  thns  retain  tl»j 
attached  pièces  in  their  positions  as  in  Pig,  420.  Bot  someti-l 
mes  they  are  not  expressed  at  ail  and  tben  forni  only  a  lower 
bonded  course,  The  latter  arrangeaient  is  cbiefly  pecoliar  to 
the  developed  works  of  Gothic  art,  while  the  former  is  comiEon 
in  the  works  of  the  transition  style,  yet  also  reappears  in 
certain  early  Gothic  works* 

First  is  the  material  on  which  dépends  the  choice  between 
the  two  methods  of  constrnction,  of  the  banded  or  independent 
shafts;  for  the  stone  ncst  be  of  the  most  nniform  and  fine  gr- 
ain to  permit  its  being  set  on  edge.  Bot  even  the  same  materi- 
al  in  différent  works  in  the  saine  city  and  only  ssparated  by 
a  brief  time,  as  for  example  the  chorches  of  Notre  Dame  and  of 
S,  Bénigne  in  Dijon,  we  find  in  the  first  independent  and  in 
the  last  bonded  shafts,  and  both  modes  of  construction  hâve 
been  retained  for  almost  six  centuries.  In  certain  German  cbur-l 
ches,  as  in  Wetter,  are  foand  both  nethods  of  constrocticn  con-| 
cected  together;  while  elsewhere  in  Geririany  tbe  bonding  of  the 
shafts  is  the  gênerai  arrangement.  Expérience  aise  seens  equal-l 
ly  favorable  to  both. 

Which  of  the  two  solutions  stands  higher  esthetically  is  in- 

deed  only  to  be  decided  in  each  case,  and  it  is  to  bc  added^ 

that  in  some  remaining  exaaples  the  pier  was  colored  and  then 

over  the  nucleus  extended  white  beds,  but  the  shafts  were  left 

free  and  thus  reppesented  monoliths  in  a  certain  way,  as  for 

exaœple  in  the  former  painting  of  S.  Elisabeth's  ohurch  in  Mar- 

burg  and  in  the  church  in  Wetter.  The  most  extended  and  spiri- 

of 
ted  treatoient  of  the  construction  attached  shafts  is  found  in 

the  Article  Construction  by  Viollet-le-Duc. 

Multiplication  of  shafts. 

The  forni  sbown  in  tbe  right  half  of  Fig.  419  is  found  almost 

unchanged  in  certain  Gothic  works,  as  on  the  crossing  piers  of 

the  chorch  at  Baina  and  of  S.  Blasien  in  Mfihlhausen,  where  the 

plan  of  the  nocleus  becomeç  that  of  a  regnlar  Greek  cross,  so 

arms  qi  the  crpss^with^tbe^  ^.  j-   --  ^    v      ^  * 

that  the  projectmg  shaTts  saggest  the  divictmg  arches,  and  t 

the  shafts  standing  in  the  angles  of  the  crossbear  the  diagonal 
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arches  (Fig.  421,left),  Aocordingly  there  still  remaiDS  visib- 
le of  the  nocleoE  of  the  pier  the  angles  ander  tbe  npper  ring 
of  tfae  divldlDg  arches.  But  œen  soon  began  te  extend  the  adop- 
ted  priDciple  also  to  thèse  angles  of  the  pier,  i,e..,  to  open 
thèse  by  a  rectangular  cot  and  to  place  in  the  latter  a  shaft 
in  the  saine  way,  as  a  siniilar  one  was  already  found  in  tbe  an- 
gles between  the  arins  of  tbe  cross,  and  tbus  they  passed  to  t 
the  foriE  represented  in  the  right  half  of  Fig*  421.  In  a  cert- 
ain respect  the  last  is  also  found  already  in  those  Romanesoue 
fornis  of  piers,  where  the  rectangular  angles  were  divided  by 
inserted  shafts.  gut  while  thèse  little  coluKns  beneath  the  c 
capital  of  the  pier  and  above  the  base  of  the  pier  passed  icto 
the  right  angle,  tbis  transition  is  omitted  on  Gotbic  piers  a 
and  each  separate  shaft  bas  its  own  capital,  its  separate  base, 
and'  botb  parts  entirely  enclose  the  nucleus,  yet  its  edges  are 
still  visible  between  tbe  shafts. 

An  ordinary  aisle  pier  treeted  according  to  this  principle 
would  tberefore  consist  of  12  shafts.  one  of  which  supported 
each  cross  rib,  as  well  as  three  supported  each  dividiug  arch. 
Since  in  early  Gotbic  ïïorks  the  cross  arch  is  lower  than  the 
diagonal  rib,  and  also  the  lower  ring  of  the  dividing  arches 
freely  pro:Jects  and  is  likewise  Isrger  than  the  portioD  ot  t 
the  upper  ring  visible  cver  it,  thèse  shafts  support  aise  thp. 
arches  mentioned,  and  tbus  the  shafts  in  the  axes  of  the  plan 
of  the  pieriEust  be  larger  than  the  otbers.  Now  to  make  the  en- 
tire  foriE  entirely  regular,  the  larger  and  sicaller  rounds  could 
be  assunied  eqnal,  altbough  such  regularity  is  not  based  on  tbe 
nature  of  the  thing.  According  to  this  systeic  are  treated  tbe 
main  piers  in  tbe  collegiate  cburcb  in  î/antes. 

Treatœent  varied  in  both  directions. 
The  nuiiiber  of  shafts  always  increased  according  to  the  nuirb- 
er  of  the  arches.  Tbus  in  tbe  nave  of  the  cathedral  at  Rouen, 
the  division  arches  consist  of  three  rings,  so  that  a  b  in  Fi^» 
422  represents  half  of  a  cross  section  of  a  dividing  arch.  wb- 
ich  tberefore  requires  five  shafts  on  each  side,  and  the  entire 
pier  is  composed  of  16  shafts.  While  they  stand  beneath  the  di- 
viding arches  in  the  ordinary  way  just  as  in  Fig.  420,  they  are 
connected  with  the  nucleus  and  appear  to  indicate  an  entirely 
regular  fcrin  cf  the  whole,  the  arrangSEent  is  according  to  tbst. 
of  the  aisles,  yet  the  shafts  bearing  tbe  vault  Tibs  becorte  ot/- 
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entirely  différent.  Tfae  reason  may  be  sought  in  that  it  was  uq. 
soited  for  tfae  springing  of  the  vaûlt  to  praject  the  cross  rib 
so  far.  îo  avoid  this  projection  lay  nearest  the  rigbt  angle 
of  tbe  nucleus,  that  in  a  certain  sensé  determined  the  positi- 
on of  the  sbaft,  was  oinitted  and  then  was  given  a  prominence 
to  the  shafts  saited  to  the  need.  Since  by  this  was  already  ^ 
given  up  the  regular  forni  of  the  plan  of  tbe  pier,  there  was 
no  further  reason  in  regard  to  the  dianieter  of  the  shaft  for 
requiring  a  uniformity  Bot  based  on  the  nature  of  the  natter. 
Thus  in  Pig.  422  the  shafts  supporteng  the  lower  ring  of  tbe 
dividing  arch,  that  also  cane  to  lie  on  the  longitudinal  axis 
of  the  piers,  is  greater  than  that  lying  on  the  transverse  ax- 
is and  supporting  the  cross  rih»  so  that  the  entire  plan  of  t 
the  pier  received  an  indeed  symnetrical,  tough  no  longer  codc- 
entric  but  extended  foric  in  the  direction  of  the  length.  î;ore 
decidedly  prominent  appears  the  proportion  of  length  in  the 
piers  of  the  Ôross  church  in  Ereslau. 

îhat  in  gênerai  the  nature  of  the  niatter  did  not  afford  con- 
centric  symmetry  is  nost  clearly  évident  by  tbe  cases  in  wbich.l 
where  by..  retaining  the  regalar  plan  a  spécial  arrangenent  of 
tbe  loriES  of  arches  was  allowed.  wbich  tben  lad  to  an  irregularl 
section  of  the  dividing  arches.  As  exairples  we  mention  tbe  nave| 
cross  of  tbe  Œinster  at  Strasburg  aod  at  F'reiberg  -i-B;  Fig. 
423  sho^TS  tbe  plan  of  tbe  former.  î-fec  started  from  tbe  prinpi- 
pie  that  the  dimensions  of  tbe  vault  ribs  depended  in  the  span 
of  the  vault,  so  therefore  the  cross  arches  and  diagonal  ribs 
of  tbe  ffiiddle  aisle  toust  be  larger  tban  those  of  the  vaults  of 
the  side  aisles.  îbe  piers  theinselves  consist  of  eigbt  large 
shafts  standing  in  tbe  axes  of  tbe  diagonals  of  the  plan  of 
tbe  pier  and  eiébt  smaller  shafts  between  tben;.  While  hoît  tbe 
cross  ribs  cf  tbe  vaults  of  tbe  side  aisles  rest  on  one  of  tbe 
larger  shafts,  sccording  to  the  preceding  principle  tbcse  of 
the  Eiddle  aisle  require  three,  thus  a  larger  and  twc  smaller 
ones.  According  to  tbis  while  the  cross  rihy   of  tbe  side  aio"^? 
stands  cr.  a  siraller  shaft.  those  of  the  middle  aisle  are  seta- 
ratea  by  tbcse  larger  ones  standing  in  the  diagonal,  and  coule 
also  again  bave  the  proper  proportion  of  dimensions.  Accordicé 
to  this  there  also  remain  four  shafts  for  each  dividing  arch, 
îîhicb  therefore  prescribes  for  tbem  the  fcrm  seen  in  Fig-  423, 
so  that  tbeir  cross  section  toward  the  side  aisle  consists  of 
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three,  and  toward  the   Œiddle  aisle  of  two  rectangular  corners. 
Tùe  saise  proportion  is  found  in  the  minster  of  Freibnrg. 

In  tbe  enclosure  of  tùe  middle  sguare  of  the  cross  and  turth- 
er  in  tfce  piers  supporting  tûe  inner  angles  of  tbe  towers  is 
found  the  converse  proportion,  while  hère  the  eqaality  of  four 
dividing  arches  resting  on  the  pier  and  four  diagonal  ribs  als( 
leads  to  a  regular  plan  of  the  pier. 

Treatment  of  the  quc1«U3  betweon  the  shafts. 

The  forni  of  Fig,  422  also  shows  nany  partly  very  characteris- 
tic  peculiarities*  Thus  the  shafts  are  partly  joined  to  the 
nocleus  of  the  shaft  by  a  neck,  i,e.,  by  a  part  boDnëedrby  st- 
raight  lines  and  recessed  at  the  back.  This  arrangement  bas  t 
the  advantage  that  the  effect  of  the  shaft  becomes  bolder  anf 
by  the.  f reer  position  results  a  large  space  for  the  developicentl 
of  the  capitals.  A  richer  forni  is  further  given  thereby,  that 
between  the  shafts  the  still  visible  surfaces  hâve  Œoulded  cb- 
anfers,  which  die  beneatb  the  capitals  of  the  sàafts  and  at 
the  height  of  the  base  of  the  shaft  pass  into  the  square  by  a 
stop  cbamfer.  Bowever  in  tbis  form  are  also  expressed  the  step-| 
ped  foriE  of  tbe  nucleus  by  the  souare  angles.  But  how  tbe  lat- 
ter  were  left  in  regard  to  the  shafts  next  the  aisles  bas  alr- 
eady  been  shown  above.  Tbey  stop  entirely  to  be  perceptible 
to  any  one,  as  sood  as  the  right  angle  is  rounded  at  d,  and 
thus  the  shafts  are  ccnnécted  together  cnly  by  hollows,  âs  for 
exaccple  those  opposite  tbe  same  piers  and  foriciniD  the  entrsnce 
to  the  shapels  arranged  between  the  buttresses  exbibit  sbafts. 
In  the  example  mentioned  the  two  fcrms  are  indeed  separated  by 
a  century.  Eut  tbey  stand  still  abruptly  and  at  intervais  of 
perhaps  scarcely  a  décade  opposite  each  other  in  tbe  aisle 
piers  od  Strasburg  and  F'reiburg.  While  as  évident  from  Pig. 
423,  tbe  first  exactly  follo»s  tbe  old  System,  in  the  latter 
the  otherwisi  similar  in  number  and  style  rounds  are  directly 
connected  by  hollows  as  givin  in  tbe  upper  onarter  in  Fig.  423 
by  dotted  lines.  Uen   appreciated  little  the  nature  of  the  nat- 
ter for  such  rich  piers,  and  only  from  a  distant  similarity 
introduced  clustered  piers  witb  an  expression  brought  from  s 
foreign  object, 

Tbe  development  of  the  middle  and  later  periods  belongs  to 
freer  forms  of  piers,  of  wbicb  Pigs.  437  to  440  afford  examp- 
les, and  we  sball  describe  them  later. 
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Tbe  round  pier  and  its  meiiiberE. 
Round  pier  without  littl©  shafts. 

I?e  hâve  sought  above  to  designate  the   nature  of  the  single 
round  pier,  that  reproduces  the  forE  of  the  foundaticn,  whicb 
appears  in  the  abacus,  rises  to  the  ùeight  of  the  springings : 
of  the  arches  and  in  a  certain  way  œust  foric  an  intermediate 
between  the  two.  Whether  the  entire  arrangement  of  the  Gothic 
rouQG  pier  originated  fron  the  Romanesaue  column,  or  the  groj?- 
ing  Gothic  art  gathered  again  the  mauy   members  of  the  Romanes- 
que pier  into  a  nnity,  to  atteppt  ti  divide  it  in  a  new  way. 
is  a  question  nnimportant  to  our  purpose.  On  early  Gothic  wcrks 
in  Gencany  is  found  but  seldom  the  simple  round  pier,  but  there- 
fore  the  nore  comiron  is  it  in  France,  and  there  occors  from  tûe 
end  of  the  12  th  to  the  middle  of  the  13  th  centuries  both  ex- 
clusively  in  entire  rows,  for  example  in  Notre  Dame  at  Paris 
and  at  Dijon,  as  alternating  with  compound  piers  in  the  arran- 
gement of  the  hexapartite  vanlts,so  that  the  compound  piers 
receive  the  cross  and  diagonal  ribô,  the  round  piers  bearing 
the  bisecting  rips. 

According  to  what  was  said  above,  the  square  form  of  the  ab- 
acus of  the  capital  is  nearest,  at  the  same  time  also  best  cor- 
responding  to  the  original  shape  of  the  eut  stone.  In  such  wise 
terminate  the  round  piers  of  the  cathedrals  of  Paris  and  Laon 
in  square  and  slightly  rounded  capitals,  The  great  projection 
obtained  by  such  capitals,  especially  when  seen  diagonally,  c 
contributes  no  little  te  their  stately  and  solemn  appearance, 
affording  opportunity  for  the  arrangement  of  rich  and  bold  or- 
nament.  To  the  much  subdivided  forœ  of  the  springing  of  the 
arlhes  least  corresponds  the  simple  square  form.  Therefore  it 
must  yield  to  otber  basai  forms,  first  to  the  regular  octagcn, 
when  the  principal  of  the  compound  pier  paeced  te  the  round 
pier,  and  the  form  of  the  springing  of  the  arches  determined 
that  of  the  capital  of  the  pier.  Yet  any  regular  foris  of  the 
abacus  introduced  everyiibere  difficulties  and  restrictions,  w 
where  the  direction  of  tbe  dividiné  arches  deviated  from  the 
simple  straight  îine  or  those  interaecting  at  right  angles,  as 
for  example  is  the  case  for  avery  polygonal  choir  encloscd  by 
an  aisle  (Fig.  424).  îhe  French  works  indeed  now  show  frequent- 
ly  solutions  of  thèse  difficulties  only  effected  by  a  modifica- 
tion of  tbe  basai  form  of  the  abacus,  to  which  we  shall  later 
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return,  yet  the  simplest  and  nearest  means  night  be  foand  in 
this/  that  the  pier  being  connected  with  one  or  more  shafts 
according  to  the  plan  of  the  Springing  of  the  archeô,  abandons 
the  regular  groucd  forŒ  and  assomes  one  corresponding  te  its 
fuDction. 

Round  pier  with  little  shafts. 

An  example  of  this  kind  with  greater  consistency  is  shown  by 
the  roand  pier  in  the  polygonal  choir  of  the  catbedral  at  l;eaux 
(Fig.  425).  It  supports  on  an  irregular  capital  of  octagonal 
forni  adapted  to  the  decagonal  shape  of  the  choir  the  cividing 
arches,  the  cross  and  diagonal  ribs  of  the  vaults  of  the  choir 
aisle  and  the  round  a,  on  whicb  rests  the  side  arcà  of  the  ch- 
oir vault.  On  the  contrary  the  diagonal  ribs  of  this  vaalt  are 
borne  by  the  rounds  b,  that  extend  froiL  the  ground  and  are  con- 
nected with  the  cylindrical  pier  by  flat  hcllows  in  which  int- 
ersect  the  capital  beneath  the  dividicg  arch,  cutting  as  shown 
by  the  perspective  view  of  Fig.  425  a. 

But  also  for  the  piers  separating  the  aisles,  the  peculiari- 
ties  of  the  arch  System  hâve  led  to  similar  forms  of  piers  en- 
tirely  differing  froni  the  square  basai  forni,  Such  an  exemple 
is  otfered  by  the  collegiste  church  at  L'antes,  whose  vaults  a 
are  hexapartits.  Fig.  426  exhibits  the  basai  lorics  éf   the  we-i- 
ker  pier  fron  which  spring  the  bisecting  ribs.  Hère  the  cylii:- 
crical  nucleus  bears  only  the  dividing  arches,  yet  at  the  side 
toward  the  aisle  is  connected  with  three  rounds,  so  that  the 
side  next  the  side  aisle  bears  its  cross  and  diagonal  ribs,  t 
but  that  toward  the  lEiddle  aisle  supports  the  bisecting  rib  a 
and  the  side  arch.  à.   like  arrangement  is  shown  by  the  piers  of 
the  aliDost  still  Romanesque  cathedral  at  Besancon,  thorou??bly 
changed  by  later  altérations.  Hère  also  extend  over  the  middle 
aisle  the  usual  oblong  cross  vaults,  so  that  the  rounds  toward 
the  middle  aisle  hâve  the  sair,e  functicn  as  those  of  the  sicG 
aisle.  îhe  ground  forir  differs  frcn  that  of  the  pier  at  î/lantes 
only  in  that  instead  of  the  ronnds  being  connected  by  flats, 
they  are  joined  to  the  cylindrical  nucleus  by  hollows.  Dndeni- 
able  are  the  clearness  and  consistency  of  such  an  arrangenient. 
This  could  be  transforiEed  in  a  very  suitable  manner,  accordin?^ 
to  the  arrangement  éound  in  the  minster  at  Strasburg  of  larder 
ribs  in  the  vault  cf  the  middle  aisle,  if  to  the  side  of  the 
nearly  cylindrical  nucleus  towarc  the  rriddle  aisle  wers  addec 
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tbree  rounds,  with  only  one  on  that  toward  the  side  aisle,  froi 
tlie  latter  spring  the  cross  and  diagonal  ribs  of  the  side  aisl( 
while  the  larder  ribs  of  the  middle  aisle  would  each  be  borne 
by  a  separate  round,  or  if  toward  the  side  aisle  are  found  th- 
three  with  five  rounds  next  the  middle  aisle. 

But  just  as  well  as  for  the  nave  piers  is  the  plan  of  the  s 
springings  of  the  vaults  harnionîzed  with  a  regular  placing  cf 
the  rounds  in  the  icost  varied  icanner. 

Round  pier  with  four  siœilar  rounds. 

îhuE  is  forired  a  pier  continuing  through  the  earliest  and 
niiddle  periods  of  Gothic  art,  occurring  jast  on  the  noblest  w 
Works  that  the  combinations  of  the  cylindrical  nocleus  with 
four  rounds  set  on  the  axes  of  the  ground  foriri,  Bowever  simple 
is  this  forŒ  in  itself,  the  iDOSt  trifling  modifications  in  re- 
gard to  the  proportions  of  the  diameters  of  the  rounds  and  that 
of  the  cylindrical  nucleus,  prodncing  so  varied  an  effect.  On 
the  older  works,  as  in  the  Hessian  churches  at  IJarburg,  Haica 
and  Wetter,  then  in  the  Frencn  cathedrals  of  Eheims,  Amiens  a 
and  Dijon,  the  rounds  are  relatively  larger,  their  centres  Pro- 
ject EDore  strongly,  their  bodies  are  usually  separated  from  t 
the  nucleus  by  a  fiât  band,  and  the  effect  is  correspondingly 
vivid  and  bold.  In  the  churches  at  Friedberg  and  Brankenber^?^, 
in  the  nave  of  the  cfcurch  at  i^etzlar,  their  dia^eters  already 
dininish  and  the  centres  are  nearer  the  cîrcumference  of  the 
pier;  still  greater  is  the  réduction  in  the  chnrch  of  S.  Stepb- 
en  at  L'ayence,  wùereby  in  spite  cf  the  great  diameters  of  the 
rounds  is  produced  a  feeble  and  less  tastefnl  effect.  Ibis  de- 
fect  is  sven  increased  by  the  slight  projection  of  the  base, 
the  SŒall  iEportance  of  the  sbacus  of  the  capital,  the  sicall 
scale  of  the  foliage  on  the  same,  in  brief  the  différence  of 
the  latter  from  tbose  nentioned  before  is  very  striking  in 
spite  of  the  similar  basai  fcriE.  Uuch   varied  is  further  the  re- 
lation in  which  a  pier  of  this  forin  stands  to  the  springing  of 
the  arches. 

According  to  the  older  gysteœ  the  rounds  toward  the  aisle 
bear  only  the  cross  arches,  thosestandicg  on  the  longitudinal 
axis  support  the  lower  rings  of  the  dividing  arches  and  the 
nucleus  carries  the  upper  rings  of  the  latter  as  well  as  the 
diagonal  ribs.  This  arrangement  ds  first  found  in  connection 
with  the  arrangement  of  aisles  of  equal  heigbt,  in  ail  the 
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Hessian  charches  mentioned  and  the  older  Westpbalian,  lu  Œodepnl 
times  this  arrangemeot  bas  been  fregaently  and  incorrectly  tep- 
nied  as  still  undeveloped. 

Generally  sach  désignations  are  alœost  as  common  for  tha  tr* 
©atment  of  the  forœs  *f  early  Gothic  works,  as  those  of  the  de- 
generation,  rottennegs  and  drynes  for  the  works  of  the  late  pe- 
riod.  Both  kinds  of  treataoent  of  form  are  not  to  be  judged  so 
superf icially .  Both  formsonly  the  expression  of  the  structural 
System  of  the  works  concerned.  But  the  latter  require  in  each 
separate  oase  very  thorough  investigatioas  in  order  to  be  und- 
erstood,  resaarohes  to  whieh  one  œust  bring  not  only  good  will, 
but  also  favorable  oppor tuni ties  and  some  expérience  in  const- 
ruction. Sut  in  the  cases  it  should  be  assumed,  that  such  an 
investigation  must  lead  to  the  avoidance  of  the  before  isenti- 
oned  striking  expressions. 

This  arrangement  of  the  springings  of  the  arches  œentioned 
abov©  on  the  round  pier  connected  with  four  shafts  is  already 

based  first  on  this,  that  section  of  the  pier  itself  in  order 
to  resist  the  exoess  of  the  vault  of  the  middle  aisle  against 
that  of  the  narrower  side  aisle,  re^uires  one  of  a  diameter  ex- 
ceeding  the  brcadtb  of  the  dividing  arches,  thereby  forming  an 
excess  of  bearing  area,  which  of  itself  leads  to  the  receiving 
of  the  diagonal  rib  { see  the  right  half  of  Fig.  427).  Besides 
this  reason  taken  from  simple  practice,  also  others  derived  f 
froœ  the  nature  of  the  matter  lead  to  this  arrangement.  The 
entire  vault  is  divided  into  bays  by  the  cross  and  dividing  a 
arches.  To  form  thèse  divisions  first  su^^ioei  the  lèwèriviBgs 
of  the  dividing  arches.  Therefore  the  latter  are  parallel  to 
the  cross  arches  (?),  and  in  th©  older  works  generally  hâve 
the  same  profile  as  those  but  project  more,  and  therefore  were 
borne  by  rounds  set  on  the  axis  of  the  pier.  But  the  cross  ribs 
œost  clearly  express  the  character  of  the  Gothic  vault,  and  ac- 
cording  to  the  location  of  the  beds  in  the  compartmeats  the  g 
greatest  part  of  the  thrust  of  the  vault  is  transferred  to  the 
pier,  thus  representing  the  proper  force  of  thrust.  But  streng- 
theniag  by  the  upper  ring  of  the  dividing  arch  is  necessary  to 
represent  the  wall  resting  on  the  dividing  arch,  whose  load  to- 
gether  with  the  roof  ^construction  resting  thereon  increaaes  the 
resistiag  force  of  the  pier.  Henoe  justly  the  nucleus  of  the 
latter  bears  the  cross  ribs  that  dénote  the  separating  force, 
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and  thosû  iocreased  diœencioBS  of  the  dividing  arches  tkât   on 
^he    contrary  increase  the  résistance,  while  the  rounds  again 
support  the  dividing,  and  the  pier  the  Connecting  and  stiffen- 
ing   arches. 

By  the  partial  increase  of  the  springings  of  the  arches  cert- 
ain arrangements  further  becoœe  possible,  that  again  bave  their 
reasons  in  certain  peculiar i ties  of  the  plan.  Thus  in  the  chur- 
ch  at  Wetter  the  crossing  piers  are  no  larger  than  the  nave  p 
piers  and  are  just  large  enough  to  receive  four  dividing  arches 
meeting  thereon,  so  that  the  diagonal  ribs  project  between  the 
latter  and  increase  with  two  of  those  in  their  base.  This  loca- 
tion of  the  diagonal  ribs  then  produces  the  same  stresses,  al- 
so  to  retain  on  the  nave  piers,  so  that  thèse  with  half  the  p 
profile  increase  îfith  the  diagonal  arches,  and  between  them 
and  the  cross  ribs  are  visible  a  part  a  b  od  the  face  of  the 
oompartment  in  the  left  half  of  Pig.  427. 

If  we  SO  far  had  in  view  only  tëe  design  of  piers  of  tbls  g 
gronnd  form  in  cûurcbes  witii  aisles  of  eoual  belgfat,  tbere  is 
likewise  found  the  saice  condition  in  the  arrangement  of  the 
arches  in  the  design  of  a  raised  middle  aisle,  like  the  cattoe- 
drals  of  Rheims,  Amiens,  Chartres,  Dijon  and  as  shown  on  icany 
Gernian  churches.  In  the  side  aisles  the  arrangeiBent  remains  ud- 
changed  (see  right  half  of  ?ig.  427),  bct  in  the  Œiddle  aisle 
the  round  rises  above  the  capital  to  bear  the  cross  arch  above. 
As  a  characteristic  exaiEple  is  given  in  Pig.  428  the  clear  de- 
velopicent  of  a  pier  froE  S.  Jacob's  cburch  at  Einbeck  (Note) 
belonging  to  the  13  th  century.  The  round  of  the  niiddle  aisle 
is  surrounded  by  a  band  at  the  height  of  the  capital,  whicb  c 
continues  above  the  nacleus  of  the  pier  and  then  passes  into 
the  abacus  of  the  capital  of  the  side  shaft.  Above  this  rroolô- 
ing  at  each  side  of  the  round  of  the  Eidcle  aisle,  sirall  œcdI- 
dings  on  shafts  rest  on  the  nacleus  of  the  pier,  intended  te 
support  above  the  ribs  the  side  arches  of  the  vaults  of  the 
iiiiddle  aisle,  îhese  little  shaft  luenibers  de   net  find  their  st- 
art  on  the  parts  of  the  nucleus  of  the  pier  not  used  by  the 
dividing  arches,  since  tbey  would  otherwise  rest  on  the  avail- 
able  border  of  the  capital  of  a  round  pier  without  little  sbaits> 

For  the  older  round  piers  with  four  rounds,  stated  to  bear 
asually  only  the  cross  arches,  the  ribs  rested  on  the  nucleus. 
Later  the  cross  arch  and  ribs  usually  developed  together  frcn^ 
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sûatt,  and  tben  the  nucleas  and  both  side  shafts  remain  for  t 
tbe  ose  of  tbe  dividing  arches.  As  examples  niay  be  nientioned  S 
Stephen  at  1/ayence  and  the  L'-inorites  charch  at  Hôxter.,  to  the 
latter  belonging  tbe  simple  development  of  the  pier  represent- 
ed  in  F'ig.  429- 

A  peculiar  arrangement  is  found  in  S,  Blasien  in  MfllilhauseQ , 
The  nave  piers  as  in  ffatter  are  as  large  as  the  crossing  piers, 
whose  size  on  their  part  is  determined  by  the  combined  four  d 
dividing  arches.  While  hère  the  diagonal  ribs  start  between  t 
the  diriding  arches,  this  arrangement  is  changed  for  the  nave 
piers,  so  that  between  diagonal  ribs. and  dividing  arches  is  in- 
serted  a  pièce  of  the  surface  of  the  compar tœen t,  as  it  appeari 
in  Wetter  (Pig.  427  left,  a  b). 

Id  this  place  is  to  be  irentioDed  also  au  altération  entirely 
favorable  in  effect  in  the  cathedral  at  Chartres*  for  hère  al- 
ternate  cylicdrical  piers  with  octagonal,  and  tùe  round  ^nes 
î?ith  four  having  seven  sides  of  the  octagon,  the  polygonal  on- 
es  with  as  iiany  round  shafts,  (See  bote  plans  in  Fig.  430). 

Ihe  Crossiné  Piers- 
As  already  irenticned  are  fcund  on  the  crossing  piers  at  the 
Crossing  and  furtfaer  at  the  internai  angles  of  the  towers,  foor 
arches  together  having  the  dimensions  of  the  dividing  arches, 
between  which  the  diagonal  ribs  nust  fine  their  bearing.  Tfcis 
condition  first  leads  to  an  enlargeDDent  of  the  pier  menticned 
(Note),  obtained  in  the  mcst  varied  ways.  Ey  the  arrangeŒert 
of  coirpound  nave  piers, the  crossing  piers  ?rere  subdivided  ic 
the  same  way  and  only  received  an  increase  on  the  number  of  1 
little  shafts  and  the  angles  of  the  nuclens,  those  consisting 
of  about  16  rounds,  while  the  nave  piers  had  but  1^,  A  cross- 
ing pier  of  this  kind  is  ëhown  by  the  right  half  of  Fig,  421, 
Eut  even  with  the  arrangeirent  of  single  cylindrical  piers  or 
those  connected  with  rounds  in  the  aisle.  the  crossing  piers 
are  generally  subdivided  according  to  the  arches  resting  on  t 
them,  thus  in  Notre  Dame  at  Dijon,  and  those  at  the  southwest 
angle  of  the  Eiddle  SQDâre  of  the  cathedral  there,  aise  in 
Chartres,  etc,  Siir.pler  fores  oî  this  kind  are  shown  by  the  si- 
ready  nentioned  crossing  piers  oi   the  churcbes  at  Baina  enc 
î/îihlhausen. 
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Hôte.  lî\v^  ■tHxs  civ\aréemeTVt  àX-sappcarcà  \,w  ■t\ve  cYv\irc\\e8  men-t- 

On  tbe  coDtrary  in  otber  works,  as  in  the  cburch  of  S,  Elisa 
beth  at  I.!arbarg,  tbe  churcbes  at  Colmar,  at  Altenborg,  etc, 
it  is  found  tbat  tbe  relation  to  tbe  round  piêrs  with  four  ro- 
unds in  tbe  aisles  is  tbere  continued  in  a  higher  degree,  tbat 
alsc  tbe  crossing  piers  consist  of  a  cylindriial  pler  î?itb  8 
instead  of  4  sbaftg,  naiEely  4  larger  and  4  smaller  rounds  cod- 
nected  witb  tbe  nucleus,  whose  diameter  is  increased  according 
to  tbe  measure  of  tbe  plan  of  tbe  springing  of  tbe  arcbes.  îbe 
tower  piers  of  tbe  cburch  at  Colœar  are  foriaed  according  to  t 
tbe  saice  principle  except  witb  an  octagonal  nnclens. 

The  niost  consistent  arrangement  would  tben  consist  in  tbis, 
tbat  froff  tbe  plan  of  tbe  nave  pier  sbould  be  eut  ont  in  tbe 
lowest  part,  and  froni  tbe  combination  of  four  sucn  sbafts,  fcy 
tbe  rounds  beneatb  tbe  diagonal  ribs.  ail  différent  parts  for*» 
Hied  tbe  crossing  pier.  In  tbis  wise  witb  a  certain  freedoir  in 
treatment  is  constructed  tbe  nortbern  crossing  pier  of  tbe  ca- 
tbedral  of  Dijon,  Pig,  431»  Accordingly  tbis  combines  ail  élé- 
ments of  tbe  ctber  piers  in  itself,  tbe  circular  shape  of  the 
cave  pier,  tbe  rectangnlar  récessions  oî  tbe  opposite  crossing 
pier  and  a  number  of  rocnds  ccrresponcing  te  its  fanction. 
Sometimes  as  in  tbe  nave  of  the  cburch  at  Priedberg,  tbe  nave 
pier  still  always  formée  witb  a  round  nucleus  is  combined  witb 
8  rounds,  so  tbat  a  round  stands  beneatb  each  arch,  while  the 
crossing  pier  is  but  sligbtly  older  and  according  to  its  form- 
ation is  combined  witb  only  4  rounds.  In  spite  of  tbe  sligbt 
différence  in  style,  cbiefly  expressed  in  tbe  treatment  of  t 
tbe  foliage,  must  tbe  increase  in  the  number  of  the  rounds,  at 
least  witb  tbe  retaining  of  their  regular  position,  must  be  re- 
garded  as  contrary  to  the  proper  nature  of  tbe  construction, 
since  the  sbafts  set  beneatb  the  diagonal  ribs  are  exactly  ac- 
cording to  the  octagonal  division  of  tbe  circle  and  restrict 
the  widtb  of  tbe  dividing  arbbes,  unless  the  diameter  of  tbe 
pier  receives  a  correspcnding  increase.  Accordingly  tbe  incre- 
ase of  the  rounds  is  moderate  in  the  way,  tbat  to  the  plan  et 
tbe  piers  of  Mantes  and  Besancon  represented  in  Pig.  426  were 
added  two  rounds  in  the  longitudinal  axis,  or  tbat  around  tbe 
circular  pier  were  set  12  rounds,  tbree  eacb  standing  under 
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tbe  dividing  arches,  whereby  the  latter  received  a  moderate  b 
breadth  withont  increasing  the  size  of  the  pier, 

Tbis  considération  of  tbe  size  of  the  dividing  arches  certa- 
inly  stops,  when  the  arches  snpporting  the  wall  are  first  tur- 
ned  above  the  compartments  and  then  ail  formai  treatment  can 
be  omitted,  beneath  the  compartment  but  in  the  same  direction 
is  turned  a  simple  rib  entirely  like  the  others,  so  that  froŒ 
each  pier  starts  8  entirely  similar  ribs,  between  which  are  v 
visible  the  surfaces  of  tbe  compartments  in  larger  or  smaller 
'^idths  according  to  the  size  of  the  pier.  It  becomes  possible 
by  sQCh  a  plan  to  place  a  separate  round  under  each  rib,  and 
to  attain  in  gênerai  a  really  idéal  regularity,  though  it  st** 
ill  ends  in  a  déniai  of  the  nature  of  the  thing,  produces  the 
effect  of  a  tiring  monotony  at  least  in  wide  interiorô,  and  is 
reccmiEended  only  by  its  economy,  in  so  far  as  the  arches  turn- 
ed above  the  compartiEents  and  not  in  connection  with  tbeni,  co- 
uld  be  erected  with  rubble  or  bricks  with  horizontal  balancing 
and  to  support  the  fraiEesork  of  the  roof.  Tbis  arrangenent  is 
fouDQ  in  a  relatively  still  bappy  forn;  in  the  nave  of  the  cath- 
edral  of  Frankfort  (Fig.  432). 

The  exaotly  similar  forms  of  the  ribs,  or  at  least  those  ov- 
er  the  sides  and  diagonals  of  the  bays,  on  the  contrary  is  ev- 
erywhere  required  by  the  nature  of  the  matter,  where  the  func- 
tion  of  the  dividing  arches  is  lost,  as  for  exaœple  in  vaulted 
halls,  and  then  la  churches  coraposed  of  two  aisles  separated 
by  a  œiddle  row  of  piers,  which  are  chiefly  found  on  the  Ehine 
as  in  Nanaedy  and  Bornhofen,  but  further  in  the  plans  of  five- 
aisled  churches,  for  which  the  rows  of  piers  separating  the  s 
aide  aisles^  in  brief  in  ail  cases,  where  the  ribs  extendind 
in  the  direction  of  the  dividing  arches  stand  in  an  exclusive 
relation  to  the  vaults. 

.....        The  coBpound  piers  cf  the  mlddle  and  later  tiires. 
Transformation  of  the  meccbers  of  the  dividing  arches. 

Before  we  pass  to  the  freer  plans  of  the  piers  belonging  te 
the  Œiddle  period,  we  must  examine  the  corresponding  transfor- 
mations of  the  profile  of  the  dividing  arches.  The  original  snd 
on  earlier  works  almost  typical  profile  of  thèse  was  directly 
formed  from  the  rectangule^'of  the  eut  stone,  that  is  represent- 
ed  in  Figs.  423  to  42?,  already  received  abcut  the  middle  cf 
the  13  th  century  ail  sorts  of  additions  and  a  partial  transf- 
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transfomatioD.  T1jî3S  in  S.  Blasien  in  î^flblhaosen  the  rectangle 
of  tbe  dividing  arch  consisting  of  but  one  ring  received  coves 
in  the  corners.  A  more  compouDd  forni  of  tùis  kind  is  then  stio- 
wn  by  tbe  dividing  arches  of  the  cathedral  of  Dijon  'Pig,  431), 
but  in  botn  cases  in  retained  the  cbaracteristic  of  the  older 
form,  the  horizontal  underside,  Yet  the  latter  disappears  î^hen 
a  round  is  placed  on  it  as  at  c  d  in  Pig.  433,  s.nd   the  main 
forni  of  the  profile  approaches  a  square  set  diagonally,  ïhe  1 
latter  is  Kore  clearlyexpressed  it  a  flat  be  added  to  the  ro- 
und as  in  the  cathedral  of  Rheims.  But  also  the  forn:  of  the  a 
arch  with  two  rings  sûod  fails  to  be  perceptible,  and  the  joi- 
nt then  séparâtes  the  lower  hollow  froïc  the  roq.nd  of  tbe  apper 
ring,  ?î^.   433  represents  thèse  changes.  There  a  fc  c  d  is  the 
older  and  already  irore  richly  treateS  profile,  which  by  the 
addition  of  the  ogee  round  in  the  foriu  a  b  c  f  d  and  by  the 
hollow  between  the  rounds  passes  into  the  forni  cbaracteristic 
of  the  Eiddle  period. 

In  the  addition  of  the  round  or  rather  of  the  ogee  member  of 
the  lower  flat  and  the  basai  form  of  the  diagonal  square  tbere-| 
by  obtained  for  the  entire  profile.,  it  has  been  desired  to  re- 
cogniqe  after  the  example  of  Kugler  the  form  characteri s  tic  f 
for  the  best  period  of  Gothic  architecture,  and  to  include  th- 
at  earlier  one  with  horizontal  underside  »ith  the  still  undev- 
eloped  transition  forms,  to  which  would  aooordingly  belong  the 
greater  number  of  the  standard  French  cathedrals,  also  the  ca- 
thedrals  of  Strasburg  and  Preiburg  in  Germany  as  well  as  the 
oburch  of  S.  Elisabeth  in  Marburg  .nd  nuœberless  others.  A   cer-| 
tain  narrowmindedness  seems  to  us  to  lie  in  this.  So  pleasing 
is  the  effeot  of  a  dividing  arch  treated  in  this  later  form, 
that  it  manifestly  élevâtes  the  différence  between  the  oharao- 
ter  of  a  strong  dividing  arch  supporting  a  wall  and  the  diago- 
nal rib  only  bearing  the  light  masonry  of  the  compar tmen t .  For 
the  profile  of  the  latter  is  first  important  the  height,  while 
the  dividing  arch  œust  first  hâve  the  breadth  to  reoeive  the 
wall.  The  change  of  the  underside  into  an  angle  ends  directly 
in  the  déniai  of  the  breadth  and  also  produces  in  reality  the 
corresponding  effect.  Conversely  we  might  give  the  préférence 
to  the  older  form  and  also  prefer  a  correspondingly  simplif ied 
shape  for  the  cross  arches,  as  sion  as  the  latter  generally  b 
became  larger  than  the  diagonal  ribs  (see  the  right  half  of 


258 
Pig.  427) .  The  profile  a  g  c  f  d  of  Pig,  4SS  further  em^hasia- 
es  the  séparation  of  the  two  rings  of  the  arcb,  and  therefore 
is  first  only  in  place  where  the  limited  dimensions  make  poss- 
ible the  form  of  the  divided  arch  with  ona  ring. 

lot  the  promicent  esffect  of  the  arch  profile  ending  beneath 
in  an  an^le  asserts  in  gênerai  its  right,  that  it  was  retained 
for  ail  richer  designs  in  the  late  tinie,  and  only  suffered  in 
the  détails  of  the  profile  certain  changes  corresponding  to  t 
the  gênerai  character  of  the  period,  Ihus  care  was  taken  first 
to  enhance  its  character  to  greater  richness  by  the  inorease 
of  meiEbers,  by  fillets  or  roandings  inserted  between  the  roundsl 
and  hollows,  till  men  began  to  border  the  rounds  by  more  stra- 
ight  lines»  by  meiEbers  corresponding  to  that  simpler  shape  of 
vault  ribs  or  replaced  by  a  simple  intersection  the  coves  in 
the  angles. 

The  dividing  arches  of  the  churcb  in  Friedberg,  of  which  Fig, 
434  represents  the  older  older  ones  foond  first  in  the  transv- 
erse aisle,  and  Pig,  435  the  slightly  later  ones  of  the  weste- 
rn bap,  oakes  apparent  this  last  transition*  .A  further  exaiiple 
of  the  latter  only  consists  of  hollow  nembers,  then  are  shown 
by  the  dividing  arches  in  the  southern  side  aisle  added  to  the 
collegiate  church  in  Fritzlar  about  the  end  cf  the  14  th  cest- 
nry  (Fig.  436). 

Proportion  of  the  dîTiding  arches  to  the  rounds. 

At  the  saiEe  time  that  this  change  in  the  form  of  the  profile 
of  the  dividing  arcnes  was  modified  tts  proportion  to  the  rou- 
nds of  the  pier.  While  according  to  the  older  System  each  round 
entirely  bore  a  separate  erch,  we  already  see  on  the  nave  piers 
of  the  cathedral  of  Dijon  the  rounds  standing  beneath  only  the 
fartheBt  projecting  parts  of  the  dividing  arches.  Eut  men  sood 
went  farther  and  brought  the  shafts  into  separate  relations  to 
the  différent  rounds  of  that  profile,  whereby  also  the  diamet- 
er  of  the  former  must  not  exceed  that  of  the  latter,  and  then 
also  carried  the  hollows  down  the  pier,  so  that  the  nucleus  cf 
the  latter  entirely  disappeared.  Yet  hère  at  first  is  fonnd  s 
différence  between  pier  and  arch  EeEbers,  so  that  the  rounds 
of  the  latter  are  larger  tban  the  shafts  and  vary  fron:  theŒ 
by  the  added  curves,  so  that  they  are  at  least  generally  Œore 
complex,  and  the  capitals  fulfil  a  real  fonction.  Such  an  exair- 
ple  taken  from  the  church  of  S.  Katherine  in  Oppenbeiir,  is  stown 
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fcy  Fig.  43?.  Bot  usually  thèse  différences  entirely  diaappear, 
as  showD  by  ttie  pier  reprodoced  in  Fig.  438  from  the  chorch  of 
S.  Mary  in  MOblbaosen  bwilt  about  the  middle  of  the  14  th  cen- 
tary;  the  profile  of  the  dividing  arch  there  is  the  sane  as 
that  of  the  pier,  and  the  capitale  are  exceptiooally  necessary 
to  the  shafts  standing  beneatb  the  cross  and  diagonal  ribs,  c 
carried  aroand  the  entire  pier  until  nen  sncceeced  in  entirely 
omitting  theni,  forming  the  pier  only  by  vertically  continaiong 
the  Œembers  of  the  arch.  Figs.  440  and  439  show  plainly  two  s 
such  piers,  the  first  being  from  the  Wiesen  church  in  Soest 
of  the  second  half  of  the  1-^  th  centary,  and  the  last  froia  S, 
LSaclon  in  Rouen  of  the  last  tinie  of  the  14  th  century.  On  the 
former  the  dividing  and  cross  arches  are  alike  and  the  cross 
ribs  intersect  at  the  acgles  between  both,  Conversely  in  S. 
L'aclou  the  cross  aibs  partly  increase  with  the  diagonal  ribs 
and  the  extrême  Eeinbers  of  the  dividing  arch  and  are  extepàsd 
in  this  forni  froiD  the  base  of  the  pier. 

Pier  of  th«  basai  forœ  of  square  set  diagonally. 
îhe  ground  forni  of  ail  thèse  members,  both  of  the  dividing 
arches  as  well  as  of  the  pier,  is  that  of  the  square  set  diag- 
onally, or  yet  restricted  in  the  icanner  that  only  certain  parts 
Project  beyonc  1'..  In  it  is  œet  at  the  saiEe  tinie  both  earlier 
Systems,  tor  the  cylindrical  pier  according  to  the  size  aéc' 
projection  of  the  shafts  passes  into  this  so  far  sonetiines,  t 
that  it  is  entirely  inscribed,  and  in  the  form  of  the  fier  cd- 
vided  in  rectangnlar  steps  is  this  directly  contained,  when 
the  separate  side-s  of  thèse  steps  are  alike, 

Very  instructive  in  this  respect  is  the  treattnent  of  the  pi- 
ars  in  the  miastei*  oC  ^raibur^,  v.-here  the  stepped  surfaces  are 
entirely  omitted,  as  shown  in  the  upper  half  of  Pig.  423,  whièe 
conversely  the  rrensbers  of  the  dividing  arches  are  deyeloped  w 
with  entire  distinctness  frosc  the  structural  motive  of  the  dif- 
férent concentric  arches.  The  joints  in  the  intrados  of  the  d 
différent  arches  therefore  lead  to  retaining  the  steps,  while 
the  end  joints  of  the  piers  could  lie  in  the  direction  of  the 
sides  of  the  diagonal  square. 

The  entire  transformation  thus  consists  in  this,  that  first 
the  direction  of  the  diagonals  in  ail  détails  replaces  that  of 
the  sides  of  the  souare,  end  further  that  the  hcllows  ever  be 
corne  wider  or  more  numerous,  the  rounds  and  shafts  being  dim- 
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dininlshed  in  tbe  saice  proportioc. 

The  development  of  the  separate  meinbers  from  the  diagonal 
square  is  indioated  by  aiding  lines  in  Figs.  €34  to  440.  Alth- 
ough  we  cannot  guarantee  exact  accuraoy  of  this  construction 
emplojed  in  the  drawings,  yet  will  they  serve  for  for  the  app- 
roxinaate  détermination  of  the  proportions  of  the  détails  of 
the  members  to  each  other. 

The  undivided  pier  of  the  late  time. 

Besides  the  richer  fornis  nsentioned,  to  wbich  the  ground  forni 
of  the  single  pier  passed  by  corDfcined  coicbination  with  the  sh- 
afts  acd  by  fusion  with  the  formation  of  the  nembered  pier,  t 
there  also  extend  through  the  periods  of  Gotbic  art  numeroas 
exanples  of  tetaining  ail  this  simplicity.  It  will  even  become 
more  coninion  aboot  the  end  of  the  sanie,  so  that  thereby  almost 
a  transition  ffiay  seeni  prepared  to  the  antiqae-like  colains  of 
the  Renaissance,  if  not  the  latest  Gotbic  forms  of  piers  had 
not  in  principle  opposed  Œore  strongly  thèse  colunins,  than  the 
simple  round  piers  of  the  early  Gotbic  period.  îhe  course  of 
the  transforiEation  of  the  early  round  pier  into  the  late  Gotb- 
ic forins  is  the  same,  that  we  hâve  Just  proved  in  the  compound 
pier,  and  is  expressed  in  the  increaaing  harmony  of  the  basai 
fore  of  the  prier  with  that  of  the  dividing  arch.  But  this  har- 
niony  will  be  obtained  conversely  as  in  the  compound  pier,  ter 
while  the  latter  vertical  continuation  of  ths  profile  cf  the 
arch  fores  tbe  plan  of  the  pier,  the  dividing  arcfc  is  hers  fcr- 
med  accordirg  to  the  plan  cf  the  pier,  and  thus  in  both  the  c 
capital  is  superfluous. 

Thus  the  dividing  arch  first  retains  a  form  differing  from 
that  of  tbe  pier  and  Œor--  or^le^s  richly  nien?bered,  only  its  p 
projection  becomes  less  and  accordingly  the  sections  of  the  v 
vaolt  ribs  are  more  compressed,  so  that  tbe  entire  irsss  oi  the 
arch  ireirbers  finds  rccn:  en  the  nioderately  prcjecticg  sbacus  ci 
the  capital  (Pig.  441).  There  the  pier  can  bave  a  round  or- po- 
lygonal forŒ.  But  the  hollows  of  the  profile  of  tbe  arcb  still 
eut  into  the  basai  forn;  of  the  pier,  To  avoid  this  loss  of  size,| 
the  arrangement  is  sonietinies  found  so  modified,  that  tbe  plan 
of  the  pier  continues  above  the  capital  and  partly  conbines 
with  the  nenibers.  Then  to  avoid  the  projection  of  certain  Ees- 
bers  beyond  the  continued  nucleus  of  the  pier,  the  nucleus  i? 
either  above  beyond  the  pier,  so  that  it  circulscribes  tbe 
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springing  of  tce  arcbes  is  shown  by  a  b  c  d  in  Flg.  441,  or  t 
the  rcass  of  the  epringing  is  contracted  so  tb&t  the  plac  cf 
tbe  pier  can  be  inscribed  wittion  it,  as  showD  in  the  right  fcaif 
of  Fig.  441. 

In  the  first  case  tfae  capital  still  fnlfils  an  essential  func 
tion,  but  in  the  latter  it  serves  a  more  ornainental  ^urpose,  at 
Œost  still  indicating  the  beginning  of  the  arches  and  therefo- 
re  is  finally  oniitted.  Eetween  the  two  arrangements  lie  those, 
according  te  which  either  the  nucleus  assumes  a  basai  form  dif- 
fering  from  that  of  the  pier  with  the  same  magnitude,  and  hence 
the  capital  must  effect  the  transition  from  the  round  pier  to 
the  octagonal  nucleus,  or  where  the  lowest  member  of  the  sect- 
ion of  the  dividing  arch  projects  beyond  the  pier  and  the  same 
condition  appears  with  référence  to  the  vault  ribs,  then  the 
pier  without  a  capital  has  four  corbels,  on  which  rest  the  pro- 
Jecting  members  mentioned,  wbile  the  rest  of  the  members  of  t 
the  dividing  arches  grow  ont  of  the  pier,  (Pigs.  442,  442a), 

Aise  sometimes  thèse  corbels  are  arranged  only  for  the  vault 
ribs,  while  the  members  of  the  dividing  arches  are  inscribed 
witbin  the  plan  of  the  pier,  thus  entirely  growing  out  of  it, 
as  indicated  in  the  right  half  of  Pig.  442.  Likewise  can  be  ar- 
rangea shafts  instead  of  the  corbels,  indeed  either  four  or  e 
even  but  two  beneath  the  springings  of  the  arches.  Then  cay  t 
piers  anc  siiafts  be  without  or  with  capitals,  or  merely  the 
shafts  may  beve  tfeem. 
Polygonal  piers. 

Instead  of  the  round  plans  cf  piers  in  Fig.  442  may  also  be 
introduced  any_.  polygon.  The  polygonal  pier  is  found  in  the  ec- 
onomically  built  churches  of  the  mendicant  orders  already  froŒ 
the  beginning  of  the  4  th  century  onward,  as  in  the  Dominicen 
church  at  Erfurt  in  the  way,  that  the  octagonal  ground  form 
of  the  pier  continues  in  the  dividing  arch,  whose  springing  is 
indicated  by  a  sligbtly  projecting  capital.  There  separate  cor- 
bels are  arranged  for  the  springings  of  the  ribs,  which  either 
Project  above  the  edge  of  the  capital  as  shown  in  plan  in  Fig. 
444  and  in  élévation  in  Fig.  444a,  or  they  start  directly  frcn: 
the  mass  of  the  capital.  ïhus  the  moulding  of  the  abacus  can 
extend  around  the  projection  of  the  corbels,  or  the  lattsr  re- 
ceives  the  finer  treatment,  or  finally  the  projection  may  ass- 
ume a  freer  form.  A  most  happy  ^orm  of  the  last  kino  is  snosn 
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ty  the  little  cburcfa  of  the  village  of  Gottesbfiren  in  Hesse, 
built  aboat  the  eo'?  oi  the  14  tb  or  tbe  beginning  of  the  I3  th 
centuries,  of  Tihich   a  perspective  view  is  ^iven  in  F'ig.  445, 

In  consaquenoe  of  the  slight  eleyation  of  the  vault  of  the 
œiddle  aisle  amountiog  to  a  fe»  feet  above  those  of  the  side 
aisles,  the  differently  shaped  projections  bera  bear  short  sh- 
afts,  on  whose  capitals  rest  the  cross  and  diagonal  ribs,  wliil( 
for  the  side  arches  are  arranged  separate  corbels  projeoting 
from  the  edge  of  the  capital.  Vith  tbe  saose  grouûd  lines  of  t 
the  vaults  of  tho  three  aisles,  the  springings  of  the  ribs  rastl 
directly  on  the  corbels  projecting  from  the  capital,  the  side 
arches  on  the  projection  of  the  abacus. 

Tbe  exaggeration  of  the  thoughtful  arrangement  mentioned  is 
shown  by  the  capital  from  the  princes'  hall  of  the  city  hall 
in  Breslau,  where  thèse  corbels  in  small  sia©  project  from 
ail  eight  sides  of  the  edge  of  the  capital,  arrarently  being 
there  only  to  bear  the  extrême  members  of  the  différent  vault 
ribs,  that  might  well  haré. f oànd  room  on  the  edge  of  the  capi- 
tal i tself . 

îhe  use  of  thèse  corbellings  above  or  in  connection  witfc  the 
capitals  is  however  nowise  a  peculiarity  of  tbe  niddle  and  l3te| 
perioGS,  but  is  adready  found  in  principie  in  tbs  works  of  the 
transition  style,  as  in  tbe  aisle  of  the  cburcb  of  S.  Sebalc 
in  NureiEburg  and  in  icany  early  Gothic  works  in  grance  and  Bor- 
land, only  according  to  the  arrangeicent  of  tbe  raised  iciddle 
aisle,  so  that  thèse  corbels  bear  the  shafts  that  receive  tbe 
ribs  of  tbe  niiddle  aisle.  (An  extreicely  beautiful  exairple  of 
a  corbelling  from  tbe  capital  of  the  church  in  Semur  in  Bargun- 
dy  is  found  in  the  Dictionary  of  Viollet-le-Dnc,  II,  p.  514). 
The  peculiarity  of  the  later  treatmenttbus  lies  only  in  the 
greater  hardness  or  econon-y  of  the  treatnent,  thereby  naking 
itself  t^atticàlarly  instructive.  On  the  very  slender  round  pl- 
ers  of  tbe  hall  cburcb  of  S.  Croix  at  Liège  ail  ribs  are  set 
on  corbels.  There  for  eoualizing  tbe  heights  of  the  ridges  tbe 
corbels  for  the  arches  of  the  middle  aisle  of  wide  span  are 
set  lower  than  tbe  others. 

Also  the  older  arrangement  oocurring  in  the: cathedral  of  Pa- 
ris, whereby  the  rounds  belonging  to  tbe  vaults  of  the  middle 
aisle  rest  on  the  margin  of  the  capital  of  the  pier  beneath 
the  diagonal  arch,  are  found  in  reduced  size  in  tbe  middle  bv.o 
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later  perlods.  An  ezample  of  this  kiod  from  the  church  at  Im- 
enbausen  bnilt  about  the  beginning  of  tbe  15  th  century  is  sfa, 
OHD  by  the  rigbt  half  ot   Fig.  443  in  plan,  The  octagonal  pier 
continues  in  the  dividing  arch,and  the  springing  of  the  ribs 
and  the  dividing  arch  rests  on  the  edge  of  the  capital,  îhe  f 
further  réduction  indicating  the  last  period  then  consista  in 
this,  that  the  nseless  capital  for  the  dividing  arch  is  omitt-l 
ed  and  the  epringings  of  the  arches  eitber  rest  on  corbels  or 
grow  ont  of  the  sides  of  the  octagon  toward  the  aisles.  Eut 
conversely  would  eajsily  resuit  a  fonction  for  the  capital,  wh-l 
ose  omission  produces  the  effect  of  a  certain  dryness.  if  the 
profile  of  the  dividing  arch  bas  a  foric  varying  from  that  ot 
the  plan  of  the  pier,  as  given  in  the  left  half  of  Pig.  443, 
and  further  in  the  left  lower  quarter  of  Fig,  444, 

îhe  polygonal  ground  foriE  of  the  pier  is  sometiiDes  codifiée 
in  the  last  period  by  a  concave  forŒ  of  the  sices,  yet  so  tbat 
the  edges  of  the  pier  fornied  by  the  intersection  of  thèse  seg- 
niental  arcs  always  remain  rectangular.  Hère  is  manifestly  an 
endeavor  for  varied  effect  of  shadow,  that  bas  caused  this  use 
of  the  nagain  rejiewed  polygonal  plan.  In  the  cathedral  of  Erf- 
ort  according  to  the  saire  System  the  octagonal  pier  is  carried 
into  a  richer  System,  particularly  so  tbat  the  angles  are  for- 
ned  by  rounds  and  the  sides  of  hollows,  that  are  separated  froi 
the  forcer  by  fillets.  However  such  a  form  is  entircly  différ- 
ent from  the  coicpound  pier  mentioned  above,  so  far  as  any  rela- 
tion between  the  meicbers  of  the  pier  scd  the  différent  arches 
fails.  It  is  far  more  nearly  allied  to  those  lîth  the  pénétra- 
tions nentioned  at  the  springings  of  the  vault  (Fig.  291)*  and 
varies  froin  that  only  in  the  nenbers  of  tfce  pier  incloding  the 
capital. 

Forir  of  shafts. 

Ground  form  of  shafts. 

Shafts  wîth  polygonal  plan  are  rare,  examples  ïïith  octagonal 
shafts  Œay  be  mentioned  in  the  cathedral  of  Chartres  and  the 
side  aisle  of  the  collegiate  cburch  in  Pritzlar;  in  the  churcli 
at  Wolfhagen  near  Cassel,  which  belonés  to  the  early  Gothic 
school  of  Westphalia,  are  found  on  each  of  the  beavy  round 
piers  four  shafts  of  sguare  section.  Ctherwise  round  shafts  p 
prevail,  whose  cross  sections  represent  a  larger  or  smaller 
portion  of  a  circle.  Eut  fron  the  14  th  century  onward  is  founô 
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the  round  plan  aoicetinies  transferred  fcy  a  front  projection  in- 
to  tbe  Sharp  or  pear  ehaped  ogee  shaft. 

The  origiq  of  this  not  very  fortunate  fortn  must  be  sought  in 
this,  that  œen  sought  to  show  the  direction  of  the  upper  aroh 
already  in  the  forœ  of  the  shaft  itself.  But  if  in  Pig,    446  tb 
lines  a  b  etc.  give  the  lirection  of  the  ribs,  they  détermine 
at  the  same  time  that  of  the  projection.  The  latter  oocurs  in 
various  relations  to  the  bases  and  oapitals. 

In  the  simplest  cases  the  base  ceaAiàa  round  and  the  projec- 
tion rests  on  its  upper  tnember,  that  it  intersects  according 
to  the  shape  of  the  base  moulding,  and  then  extends  down  to  t 
the  projection  beneath,  or  the  base  moulding  encloses  the  pro- 
jection as  indicated  at  g  h  g  in  Pig.  446.  In  the  same  way  the 
projection  either  runs  under  the  lowest  member,  stops  at  the 
astragal  of  the  capital  or  intersects  at  and  joins  the  greater 
projection  of  the  œass  of  the  capital  or  the  foliage»  or  it  is 
enclosed  by  the  astragal,  or  finally  by  the  entire  xass  of  the 
capi  tal . 

Croups  of  shafts. 

As  alre/idy  scatec,  in  the  siirxlest  cases  a  shaft  bears  ail 
vault  ribs,  as  ccnversely  in  tbe  ricnest  design  as  stûen  ter  e 
eacij  rib  is  arrac^ed  a  separate  shaft.  Such  a  group  cf  shafts 
then  foms  a  part  of  a  conpcund  pier,  whose  ectirety  origiDat- 
es  by  the  comblDâtion  of  the  required  number  of  shafts.  Eut 
sonetinies  are  foond  in  the  works  of  the  middle  âge?  very  peca- 
liar  fornis  pt  snch  groups  of  shafts.  A  happy  example  of  this 
kind  is  shown  by  the  castle  chapel  in  î^arbarg  represented  in 
plan  in  Fig.  447»  fiere  actual  shafts  are  only  arranged  for  tbe 
diagonal  ribs,  which  are  cocnected  tôgether  by  a  hollow.  The 
latter  is  then  continued  above  the  capital  of  the  shaft  in  the 
cross  arch,  while  the  outer  nieibers  of  the  latter,  the  menbers 
a  b  and  c  d  grow  ont  of  the  aide  surfaces  of  the  diagonal  ribs. 

Rounds  above  the  capital  of  the  pier. 

The  rounds  are  as  alresdy  aentioned  if  they  are  connected  w 
with  t  pier,  either  if  set  on  the  groond  or  in  aisles  of  unec- 
ual  heigfcts  being  placed  on  tôe  projection  of  the  pier  capital 
under  the  dividing  archer  cor|)elled  out  over  tbe  latter.  Plsc- 
ing  theŒ  on  the  pier  capital  is  found  in  certain  Prench  Tiorks 
cf  the  early  tine,  as  in  Notre  Dame  in  chalons,  S.  Remy  of  Kh- 
einis  in  the  niodified  way,  that  on  the  capital  of  a  larger  round 


265 
standing  od  tbe  ground.  stand  tisree  SŒaller  ones.  wben  the   cap- 
ital  is  either  at  tbe  height  of  the  pier  or  above  it.  The  last 
arrangenent  is  found  in  c^ûIods.  The  position  on  the  capital 
of  the  pier  is  found  in  an  especially  happy  way  in  Notre  DsiLe 
in  Dijon,  where  the  roand  stands  withont  bonding  with  the  npper 
wall,  and  the  inembers  of  the  dividing  arch  extend  bebind  the 
round  bearing  the  diagonal  rit,  so  that  it  again  becoices  visi- 
ble between  the  latter  and  that  aupporting  the  cross  rib,  ïïe 
hâve  represented  the  plan  of  this  foric  in  Pia.  286,  wbich  Fié. 
448  shows  in  élévation. 

Rounds  corbelled  out  froœ  the  fier. 

Frequently  only  a  part  of  the  shaft  extends  down  on  the  pier, 
wbile  another  is  corbelled  out  higher  on  it.  This  already  occ- 
urs  on  Roiranesque  and  early  Gothic  works,  that  the  shafts  lor 
the  ribs  first  begin  higher,  and  airong  other  things  there  irsy 
hâve  led  to  this  a  later  décision  flor  projecting  groin  arches. 
The  cathedral  at  Riga  was  at  first  begun  as  a  hall  church  at 
the  beginning  of  the  13  th  century  and  shows  this  solution  in 
the  stepped  and  entirely  Roinanesoue  piers  of  the  aisle  anc  the 
wall  (Fig.  450).  L'ikeffise  also  the  round  piers  in^iBany  Westpba- 
liay  churches,  like  the  cathedral  at  l*inden,  the  church  at  VcU- 
ttarsen,  etc.,  hâve  four  corbelled  shafts  for  the  ribs,  while 
the  four  shafts  for  the  cross  and  dividing  arches  start  next 
the  ground,  so  that  the  arrangement  is  entirely  regular. 

Por  round  piers  with  four  projections  the  shaft  next  the  irid- 
dle  aisle  is  soiretiiEes  placed  higher,  as  in  the  church  at  Baina, 
where  it  begins  about  12  ft.  above  the  ground.  In  the  church 
of  S.  Christopher  at  Kayence,  also  dating  fron:  the  13  th  cent- 
ury, the  shafts  for  the  clearstory  even  first  begin  above  the 
capital.  lo  the  market  church  at  Hanover  (15  th  century)  con- 
versely  the  shafts  under  the  dividing  arches  are  corbelled  eue 
of  the  rcass  of  the  cylindrical  pier,  and  thuse  next  the  aisle 
start  froir  the  ground. 

To  extend  the  viaw  under  the  free  space  may  hâve  first  led 
to  this  abrupt  corbelling,  that  is  very  justifiable  statically. 
Thus  in  tha  prédominance  of  the  thrust  of  the  middle  aisle  it 
would  naturally  resuit  to  save  partly  the  shafts  of  the  middle 
aisle  no  longer  stressed,  but  conversely  would  be  quite  proper 
to  extend  down  the  most  strongle  stressed  shafts  in  the  sida 
aisle  and  set  then  on  a  widened  foundation. 
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Shafts  on  the  walls. 

Shafts  are  attacbed  to  the  walls  as  well  as  to  tbe  piers,  bu 
soïïie  spécial  arrangemente  oocar  tbere.  por  sometimes  the  shafti 
only  start  froni  tbe  moulding  extending  under  the  window  sills, 
or  it  is  found  in  the  arrangement  of  tbree  or  five  rounds  tfcat 
tbis  plan  is  only  eniployed  on  the  ootside  ones,  while  the  Œid- 
dle  ones  axtend  down  to  the  ground, 

Another  arrangeiDent  already  peculiar  to  the  transition  style 
is  likewise  found  in  the  before  mentioned  ïïestphalian  churcùes 
in  which  in  particular  a  segment  cf  a  pier  is  first  placed  at 
the  surface  of  the  wall,  and  the  shafts  are  corbelled  from  this 
In  Volkmarsen  the  exécution  of  this  form  is  very  simple  as  sh- 
own  by  F'ig.  449»  as  this  was  already  brought  in  by  the  spanning 
of  the  side  aisles  with  vaults  without  ribs.  On  the  contrary 
in  î,'inden  is  it  executed  with  tbe  greatest  richness.  Above  a 
figure  standing  on  a  corbel  a  semicircular  canopy  forms  the  ba- 
sis  of  the  corbelling,  tbat  by  a  bold  hollow  covered  by  leaves 
obtains  a  larger  surface  and  forms  the  cornice  of  the  canopy, 
on  which  rests  a  short  portion  of  a  pier  bonded  with  the  wsll, 
te  which  are  attacbed  five  rounds,  namely  a  larger  one  for  tbe 
cross  rib  and  four  smailer  ones,  two  of  which  bear  the  sice 
arch  and  two  the  diagonal  rib.  The  smailer  rounds  stand  on  tne 
projecting  cornice  edge  of  the  lower  corbelling,  but  for  the 
larger  is  arrangea  a  corbel  projecting  from  this  -edge.  Ail  ro- 
unds bave  capitals,  Tîbose  upper  moulding  extends  around  the  c 
corbelled  nucleus  cf  the  pier. 

Such  treatments  are  of  use,  since  they  leave  the  lower  part 
of  the  Tîall  flat  and  those  seats  in  iburches  and  bencbes  or  o 
other  furniture  in  secular  buildings  may  be  set  close  against 
the  wall  without  being  restricted  by  the  shafts  extending  doTîn- 
ward,  thereby  proôucing  a  ricb  and  ir.assive  effect;  they  furtb- 
€r  strengtben  tbe  ebutirent  sicce  they  lesser-  tbe  spans  et  rits. 
Patio  of  fc32(-.  telw-'cr;  pier  snî  sprJr'^iD&'  oâ  arcli. 

As  for  wbat  relates  to  tbe  ratio  of  the  supported  to  tbe  sup- 
porting  part,  tne  pTsn  of  the  ribs  to  tbat  of  tbe  shafts,  tbat 
of  the  entire  springing  of  tbe  arches  to  the  pier,  the  gênerai 
rule  is  valid,  tbat  tbe  area  of  the  supported  part  at  laeast 
equals  tbat  of  the  support,  but  is  mostly  larger  than  tbe  lat- 
ter.  Tbe  basis  ot  this  almost  regularly  occurring  appearance 
is  to  be  sought  in  tbis,  that  tbe  plan  of  tbe  sprinding  of  a 
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vault  for  architectural  and  practical  reasons  only  allows  a 
réduction  witbin  certain  linits,  and  that  on  tbe  contrary  the 
plan  oï   tùe  pier  ifien  do  tûrust  îs  in  Question  can  be  very  st- 
rongly  redoced.  If  only  the  résistance  of  tbe  material  to  coiTi- 
pression  is  considered,  tben  as  a  rule  tbe  dimensions  of  tùe 
pier  can  be  œade  very  slender, 

A  prisaaatic  pier  tt    sandston©  or  limestoae  (spécifie  gravity 
■  2.5)  oan  be  built  80   n  high  before  produoing  a  compression 
of  20  kil  per  q  cm  at  bottom.  If  40  kil  per  q  cm  be  allowed  t 
the  pier  might  eren  be  160  m  high.  If  tbe  beds  were  sufficient- 
ly  hard»  the  orushing  of  the  material  need  not  be  feared  with 
a  much  greater  height).. 

Taking  a  pier  «iiat  mast  support  a  vaulted  area  of  50  q  tn 

(about  7  X  7  m)  with  a  ïreight  of  25,000  kil,  with  an  allowed 

25000 

compression  of  20  kil  per  q  cm,  ■  1250  q  cm  area,  or  ab- 

20 
out  35  X  35  cm  would  be  required.  But  to  reduce  the  springing 

of  a  vault  od  7  m  span  to  this  little  area  would  sozircely  be 

considered . 

Osually  the  proper  area  of  tne  sprin^in,^  of  arches  an(fi  ot 
pier  are  fixée  separately,  so  tûat  one  is  often  led  to  bave 
tbe  arches  project  as  far  as  tbe  projection  of  tbe  capital 
peririts.  îbereby  is  obtained  a  siraller  spac  of  tbe  arcbes,  ? 
less  compression  of  the  ineirbers  and  usually  an  easier  constructio 

If  tbe  springing  of  tbe  arcb  and  tbe  plan  of  tbe  pier  are  to 
be  exactly  equal  in  area,  then  usually  a  greater  diameter  is 
given  te  tbe  springing  of  tbe  arcb,  since  this  is  weakened  ty 
the  projecting  angles  of  tbe  members,  but  tbe  pier  bas  an  ent- 
ire  outline.  It  is  évident  tbat  tbe  projection  of  the  nass  cin- 
inishes  wben  the  plan  of  the  pier  is  simpler  than  that  of  tbe 
springing  of  tbe  vault,  and  conversely  tbat  tbe  projection  will 
be  less,  tbe  more  nearly  siiEilar  tbe  pier  and  springing  becoie, 
until  finally  with  complète  barniony  of  both  ail  projections  ci 
disappears.  Tbe  later  time  of  the  niiddle  âges  bas  particularl:,; 
sought  a  direct  transition  frcn  pier  to  springing  of  the  vault 
without  intermediate  capital  (Figs.  288,  291). 

A  certain  justification  cannot  be  refused  to  endeavors  like 
thèse,  since  after  combining  the  forœs  of  the  vault  in  the  spr- 
inging o4  the  arches  the  material  suffers  the  same  compression 
as  in  the  part  of  the  pier  beneath.  If  the  pier  and  springing 
can  be  made  of  the  same  stone  with  equally  careful  joints,  it 
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is  admissible  to  giv©  them  e^ual  areas  in  plan.  It  bas  just  b 
been  stated  that  other  reasons  agaia  oppose  this  equality. 

îîîtb  sŒaller  dinensioDS  as  may  occur  in  secular  buildings, 
ûalls  etc..  tû8  réduction  in  size  of  piers  faas  limits  set  by 
conditions  of  exécution  and  of  résistance  to  accidentai  injur- 
ies; since  then  in  saeb  cases  tbe  otherwise  small  stresses  can 
afford  no  sacb  a^vantage  opposed  to  an  increase  in  the  dimens- 
ions of  tbe  springing  of  the  arch,  bot  on  tbe  contrary  it  Œay 
produce  a  beavy  effect,  and  tnen  its  projection  beyond  tbe  face 
of  the  pier  must  be  oniitted.  An  example  of  tbis  kind  is  offered 
by  one  of  the  balle  of  tbe  monastery  of  Haina,  tbe  ao-called 
bitter  cbamber,  wbose  springings  of  tbe  arcbes  formed  in  accor- 
dance  witb  the  principle  of  Fig.  287  scarcely  proJect  beyond 
tbe  line  of  tbe  cylindrical  pier  supporting  thein.  Furtber  much 
dépends  bere  on  tbe  nature  of  the  Œaterial,  Tbus  on  the  extre- 
mely  slender  granité  piers  belcnging  te  tbe  so-called  Brief 
chapel  in  tbe  church  of  S.  biaria  at  Lfibeck,  as  ffell  as  tbat 
found  in  tbe  refectory  of  the  castle  of  Klarienbarg,  tbe  sprin- 
gings  of  tbe  pibè  pra^ject  but  sliébtly  beyonc  tne  face  of  trie 
pier.  trusting  tbe  excellent  auality  et  tbe  bricks  coirposing 
it,  wbile  for  tbe  equally  slender  piers  of  tne  refectory  of  S. 
î.'artin  des  Champs  in  Paris,  tbe  diaieter  of  the  springing  et 
tbe  ribs  is  apparently  tbrice  the  upper  dianeter  of  tbs  coluirn. 

The  bold  piers  at  Lflbeck  and  Marienburg  seem  comparati vely 
even  bolder  in  comparison  to  the  yet  bolder  springings  of  tbe 
vaults,  which  ia  conséquence  of  the  recesses  hâve  even  a  sœal- 
1er  area  tban  the  piers,  in  spite  of  the  springings  being  of 
brick  and  the  piers  of  the  much  barder  granité.  Cne  migbt  con- 
olude  frotn  this  that  the  piers  should  bave  been  far  more  slen- 
der; but  it  is  not  so.  ---  Witb  very  slender  oolumns  tiiere  is 
not  only  tbe  résistance  to  compression,  but  tbe  danger  of  bend- 
ing  or  breaking  is  to  be  considered.  Purther  in  very  small  pi- 
ers is  increased  tbe  possibility  of  splitting  in  conséquence 
of  bidden  defects  in  tbe  material,  entirely  aside  from  tbe  fact 
tbat  the  pier  is  more  exposed  tban  tbe  springing  of  tbe  vault 
to  accidentai  blows  or  injuries. 

However  just  at  tbe  springing  in  brick  is  required  a  certain 
greater  projection  for  construction  and  artistic  effect,  alth- 
ough  la  a  given  case  to  tbe  unusual  and  aspiring  effect  of  the 
vaultiag  cannot  be  denied  an  almost  fascinating  cbarm. 
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2.  îbe  Capitals, 
F'orni  of  capital  with  round  shaft  aod  sonare  abacus, 
General  form  of  the  capital, 

îhe  capital  usually  bas  to  falfil  two  purposea,  it  first  bas 
to  create  by  its  projection  a  greater  area  to  receive  the  sup- 
ported  nembers,  and  second  to  transfer  the  cross  section  of 
tbe  support  into  another  stitable  foriD  of  plan,  Witb  especial 
frequency  it  concerns  the  change  fron?  a  round  shaft  to  a  squa- 
re abacus;  both  for  beams  as  also  for  simple  arched  mernbers  1 
doeF<  the  square  abacus  offer  a  bearing  area  suited  to  the  pur- 
POse,  and  furtber  it  gives  the  niost  natural  font  of  a  eut  stone. 

In  Roiranesque  art  the  folfilment  of  both  requireneEts  wae 
coïïi{5ined  in  one  part,  «hen  the  single  body  of  the  capital  pro- 
duced  projection  as  well  as  transition,  where  yet  the  project- 
ion was  by  a  boldly  moulded  slab,  freouently  enlaréed  by  the 
addition  of  a  separate  eut  stone,  Figs.  451  to  453  represent 
three  ornaiEental  additions, 

îbe  Gothic  takes  care  to  separate  the  two  functions,  and  like 
the  Corinthian  capital  it  effects  the  projection  by  the  bell 
of  the  capital,  but  the  transition  is  by  the  circular  forn;  of 
the  abacus  laid  thereon  as  shown  by  Fi^.  454  in  contrast  te 
F'i,g.  453»  î'ûe  abacus  niay  project  nore  or  less  beyond  or  be  in- 
scribed  within  it.  (See  plans  in  Figs.  454a  to  454c), 
Supporting  leaves  at  the  angles. 

The  overhanging  corners  of  the  abacus  (Figs.  454a,  b)  ?rere 
supported  by  a  corner  leaf,  a  bunch  of  leaves  or  a  supportin.è 
body  foriBed  in  anotber  way.  Even  if  the  angles  do  not  project, 
as  in  the  plan  of  Fig,  454c  and  on  the  capital  froiE  VolkiEarsen 
represented  in  Figs.  455  to  455^  on  Plate  3?»  still  is  recoiriE- 
ended  a  strengthening  of  the  angles  by  supporting  leaves;  for 
as  shown  by  the  diagonal  section  in  Fig,  455t,  there  is  less 
of  the  bell  beneath  it  than  at  the  side  of  the  slab.  and  it 
therefore  is  next  te  strengthen  the  edge  of  the  capital  beneatb 
the  capital  b:^  a  support,  so  that  the  lire  abc  becomes  the 
line  a  d  c, 

Pig.  456  exhibits  the  élévation  of  such  a  simple  forai  of  cap- 
ital, that  bas  angle  supports  of  full  square  cross  section  at 
top,  flattened  to  the  shaft  below  and  finally  passing  into  it. 
Accordingly  the  form  of  this  support  approxiœates  the  forœ  of 
the  fleshy  leaf  or  stem  eut  off  at  top,  Pig.  457  representin^ 
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its  eleT&tion  at  a  larges  soale.  More  animated  than  tbesa  out 
off  "dead^nembers  are  the  leaves  dereloped  entirel;  to  the  po- 
int, that  are  represented  in  simplest  form  in  ?ig.    458. 

Sinoe  the  point  e  in  tbe  plan  of  Pig.  458a  dénotes  the  extr- 
ême oorner  of  the  eut  block,  then  œay  the  angle  leaf  projeot 
se  far  beyond  the  edge  of  the  bell  as  the  block  permits,  se  t 
that  its  end  as  given  by  the  right  half  of  the  plan  and  éléva- 
tion ahows«  with  leaves  eut  off  is  tnoved  baek  to  h  i,  or  iritb 
pointed  leaves  nearly  to  e.  Purther  to  separate  thèse  leaf  sup-l 
ports  more  sharply  from  the  surface  of  the  nuoleus  of  the  capi-| 
tal  remaining  between  theœ,  they  are  supdivided  below  and  ind- 
eed  in  the  simplest  cases  by  two  hollows  g  sunk  in  the  right 
half  of  Fig.  457,  which  also  flatten  below  and  lie  against  the 
nucleus  of  the  capital,  henoe  assuœing  the  fora  hère  given  iD 
plan  in  Pig.  457a  or  by  a  rioher  profiling,  visible  in  the  left 
half  of  the  same  Pig.  More  animated  is  this  treatment,  even  if 
the  lower  also  cracks,  and  both  its  parts  separate  in  the  œass 
as  they  near  the  nuoleus  as  in  Pig.  457  at  x. 

The  form  of  this  support  as  hère  represented,  for  example  as 
found  on  the  corbels  of  the  church  at  Haina,  is  not  the  oldest, 
but  on  the  oontrary  is  to  be  regarded  as  one  of  the  èarlier  and 
most  richly  derived,  but  we  hold  it  advisable  for  its  clarity 
and  simplicity,  made  easy  by  the  geometrical  treatment  in  sucb 
a  high  degree,  to  allow  it  to  précède  the  richer  forms  and  to 
regard  it  as  the  root  of  the  latter. 

Two  rows  of  leaves  above  each  other.  Development  of  the 
angle  leaves. 

For  a  greater  beigbt  of  the  capital  the  need  of  architectur- 
al 'animation  and  the  utilization  of  the  niass  of  the  eut  stone 
leada  to  the  form  siiDilar  to  the  leaf-like  supports  in  half 
the  height  or  somewhat  higber,  and  to  its  répétition,  so  that 
the  leaves  curl  forward  free  from  the  nncleus,  yet  the  angles 
indicate  a  diagonal  square  witbin  the  si.uare  of  the  cnt  block. 
Then  the  upper  leaves  spring  from  between  two  lower  ones,  so 
that  both  rows  hâve  the  saice  position  «s  the  acanthus  leaves 
on  the  Gorinthian  capital,  Accordingly  there  résulte  the  foric 
represented  in  Figs,  459  and  459» •  Thèse  are  Eore  graceful  when 
the  plant  charaoter  of  thèse  supports  more  strongly  appears, 
and  also  if  tnstead  of  teetb  the  ends  are  formed  by  points  of 
leaves  coiled  upward  or  downward.  Such  very  simple  capitals  are 
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tornied  on  the  roand  piers  of  tbe  bigh  cboir  of  tbe  cdllegiate 
cburcb  at  liantes,  fig.  400.  (Eote),  It  ia  generally  first  the 
varied  mode  of  treatjent  of  tbese  supports  and  tbeir  ends,  so- 
metiffies  carried  to  tbe  greatest  ricbness,  wbicb  cbaracterizes 
tbe  varions  capitals  of  this  kind.  We  can  bere  indicate  tbis 
endless  diversity  in  only  a  few  ways.  That  triangle  e  a  e  proj-| 
ecting  over  tbe  edge  of  tbe  bell  in  Pig.  455a  gives  tbe  masg 
of  tbese  endings,  froïc  wbicb  develop  knobs,  bods  or  leaf  forms,! 
tbat  lie  before  tbe  edge  of  tbe  bell,  transform  tbis  into  tbe 
square  ground  form,  and  prodoce  tbe  same  effect  as  tbe  volutes 
of  tbe  Gorinthian  capital,  in  a  very  bappy  way  as  we  think.  F 
figs,  461  to  46ld,  462  to  466,  469,  473  to  480,  sbow  différent 
exaiDples  of  graduai  progressive  développent  of  thèse  forms,  w 
wbice  includes  a  transformation  like  tbat  of  tbe  development 
of  tbe  cûd  into  tbe  leaf, 

Pigs  461  and  461b  show  the  buds  still  eatirely  olosed  in  the 
siœplest  form  like  knobs.  Character i s t i c  for  this  simple  form 
is  the  almost  typical  arrangement  of  two  knobs  into  whioh  the 
support  divides.  Erom  this  develops  the  oîor.e  unrolled  leaf  di- 
vided  below  in  a  form  like  Pig.  464,  vThich  reappears  with  spé- 
cial frequency  in  Qermany  and  France,  and  by  its  easy  récogni- 
tion produces  a  peculiarly  tasteful  effect.  Fig.  463  then  shows 
a  simple  leaf  closed  as  in  the  bud,  while  Pigs.  465,  469,  469a 
and  480  exhibit  recher  but  still  closed  forms  of  buds.  Pig.  4 
462  shows  .a  fully  developed  leaf,  Pig.  466  bas  a  forœal  bunch 
of  leaves,  and  Pig.  474  is  a  later  and  more  oonventional  shape. 
Simpler  forms  are  the  leafy  eadings  replaced  by  heads,  as  in 
the  choir  of  the  oathedral  at  Wetzlar  (Pig.  471)^  or  the  entire 
support  has  become  a  great  animales  head,  of  whioh  Pig.  470  is 
an  exaœple  from  the  same  place,  and  Pig.  478  represents  a  sec- 
ond froœ  the  cathedral  of  Besancon. 

Ko\.e«  k   capital  t^O'^  '^^^  aame  rou  o\    p\.ers  xs  ^o'^'R-^  '^^  Y\g\- 

\eci\3e3    cv\)o^^e,    >»\-^\\   tM»o    c^^oaà,   doM>x\\aarà. 

With  tbe  existence  of  a  second  row  of  leaves  tbe  upper  one 
can  be  of  tbe  same  form,  bat  tbe  lower  row  usnally  bas  a  diff- 
érent abape.  and  consiste  only  of  more  or  less  strongly  conv€n-| 
tionalized  leaves  added  to  tbe  nocleus  of  tbe  capital-  Examples 
of  tbese  are  given  in  Pigs-  461,  462,  4S0.  ît  is  e^sential  te 
tbe  effect  if  the  entire  capital,  tbat  ail  parts  attacbed  te 
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tbe  capital,  tbe  supports  at  the  angles  as  well  as  the  leaves 
in  the  lower  roH,  shoald  curve  ootward  in  a  line  similar  to  t 
tbe  profile  of  the  bell  and  tbus  enbance  tbe  effect  thereof. 
Tberefore  tbe  line  of  tbe  profile  visible  in  the  Pig,  above  is 
particalarly  characteristic. 

ïïith  a  stronger  projection  of  the  capital, the  Œiddle  of  tbe 
edge  of  the  bell  may  also  be  strengthened  by  supports  in  the 
sanie  manner  as  the  angles  of  the  abacus.  In  this  wise  are  then 
fornaed  the  supports  of  the  capitals  in  the  aisle  of  the  cathe- 
dral  of  Eouen  (Pig.  463), 

The  body  of  the  support,  that  we  bave  previonsly  seen  anini- 
ated  by  a  sioiple  subdivision,  is  sometinies  ornamented  by  under- 
laid  leaves,  and  thèse  leaves  are  either  siniple  as  in  Pig.  463 
or  are  arrangea  in  greater  number.and  in  the  last  case  lie  in 
the  Kost  varied  arrangements  fron  tbe  middle  lines  at  both  sup- 
ports toward  both  sides.  A  simple  example  recalling  Rciranesaue 
ornairjent  cf  this  kind  is  sho»n  by  Fig,  463  fron;  the  rood  screen 
of  the  church  in  Friedberg, 

Transition  from  the  bell  to  the  abacus. 

We  bave  placed  the  lower  square  of  tbe  abacus  within  the  cir- 
cle  of  tbe  edi^e  of  the  bell  represented  in  Fig.  456..  Eut  the- 
reby  becomes  necessarn,  particularly  with  a  greater  diaiteter 
of  the  coluicn,  a  larger  projection  of  tbe  Œargin  of  tbe  bsll 
beyond  the  sides  of  the  abacus  and  wide  t^rojections  of  the  lEeni- 
bers  of  the  latter,  if  it  is  not  to  remain  behind  the  edge  ot 
the  bell,  and  furtber  the  edge  of  the  bell  itself  œust  already 
bave  a  considérable  projection,  if  the  abacus  is  generally  to 
Project  still  from  the  line  of  the  column,  and  so  finally  thè- 
se strong  projections  and  ressessions  also  recuire  a  height 
for  the  entire  capital,  which  nust  lead  to  a  heavy  disproport- 
ion. But  this  tendency  will  be  avoided  when  tbe  lower  souâr6 
of  the  abacus  extends  its  corners  beycnd  the  edge  of  the  bell, 
while  tes  latter  still  retains  tbe  propecticns  cf  the  niddle 
of  its  sides  of  the  absous.  But  by  a  siiilar  arrangeisect  ivill 
the  D^ed-of:  tbe  angle  supports  be  increased,  that  now  thcse  z 
projecting  angles  of  tbe  slab  lie  upon,  so  that  the  edge  et  tinc 
bell  either  stops  against  the  sides  of  tbe  abacus  or  the  enci- 
ngs  of  the  supports,  or  at  the  latter. 

îhe  oldest  foric  of  this  kind  is  that,  wbere  the  prcjectinî^ 
anéles  retain  their  horizontal  undersides,  tbat  remain  visitle 
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between  the  supports  and  the  edge  of  the  bell.  as  shown  in 
Figs.  462  and  46l.  the  first  froir  the  coèlegiate  cborbb  in 
Kantes  and  the  latter  froE  a  portai  located  on  the  eastern 
side  of  the  aorth  transept  of  the  cathedral  in  Wayence.  In 
the  last  Fig.  the  ground  planiEakes  clear  the  proportion  by 
which  the  triangle  abc  représente  tbat  horizontal  snrface 
over  the  support.  On  the  first  Fig.  we  call  attention  to  tbe 
edge  of  the  bell  placed  on  four  arches,  an  arrangeiDect  that 
is  also  found  in  a  similar  way  in  the  choir  of  the  church  at 
Gelnhausen  and  produces  an  extreiieiy  animated  effect. 

But  nien  soon  sougbt  to  avoid  thèse  horizontal  uwder  surfaces 
and  thus  passed  to  the  forms  represented  in  Figs,  466  and  464, 
Fig,  466  représente  a  second  capital  from  the  Friedberg  rood 
screen,  and  the  body  of  the  abacus  rests  directly  on  the  bunch 
of  leaves  that  foriES  the  end  of  the  support  of  a  triangle  a  b 
c  that  bas  a  corresponding  size,  while  tbe  edge  of  the  bell 
cuts  into  tbe  thickness  of  thèse  leaves,  and  tbere  also  rises 
froni  it  a  wasb,  that  rests  against  the  side  of  the  abacus.  Ano- 
ther  shape  results  when  the  abacus  rests  with  a  cove  on  the 
top  of  the  bell,  but  tbis  cove  fcllcws  down  on  tbe  angles  efco- 
ve  the  edge  of  tbe  bell  and  intersects  the  wash  forming  the 
back  of  the  support  (Fig.  464).  A  more  complex  but  entirely 
happy  solution  Is  sbown  by  g  capital  frcn:  the  sedilia  in  S. 
Blasien  in  Vflhlhaosen  (Fig.  46?).,  which  in  a  way  joins  togeth- 
er  the  peculiarities  of  botb  for^s  last  nentioncd.  Hère  a  wasb 
rises  from  tbe  edge  of  tbe  bell  tbat  joins  on  tbe  lower  edge 
of  tbe  abacus  but  goes  down  over  tbe  edge  of  the  bell  arcucd 
the  vertical  continuation  of  the  body  of  tne  slab  resting  on 
the  leaves  of  tbe  capital,  at  whiûb  tbe  eô^e   of  tbe  bell  also 
stops.  The  projection  of  the  corners  of  tbe  abacus  beyond  the 
edge  of  tbe  bell  is  further  reduced  or  entirely  prevented  by 
■cutting  off  the  angmes,  so  that  now  the  ground  forin  of  tbe  ab- 
acus is  an  octagon  witc  four  large  and  four  sn:all  sides.  An  ex-| 
ample  of  the  last  kind,  which  at  the  sace  tiine  fcrirs  tbe  tran- 
sition to  the  capital  with  polygonal  abacus  is  shown  by  Fig.  46(] 
Porm  of  the  bell. 

In  the  Figs.  so  far  represented  are  given  the  Œcst  diverse 
foriES  of  the  three  parts  of  the  capital,  naniely  tbe  abacus,  t 
bell  and  astragal.  The  profile  of  tbe  bell,  torired  as  an  exten- 
sion of  the  shaft  of  the  column  by  a  cavetto,  yet  in  a  way  tnaî 
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the  Ifitter  still  exteDos  afcove  tûe  astragal,  only  passing  into 
the  cavetto  at  about  midheigbt  of  the  bell  or  bigher,  which  is 
nearly  typical  apd  varies  only  in  regard  to  tbe  projection  of 
the  eôëe   of  the  bell  and  the  heigbt  at  which  this  cavetto  beg- 
ins,  SeldoiD  failstëe  continuation  of  the  shaft  above  the  ast- 
ragal,  as  in  one  froni  the  hall  of  the  foricér  Dominican  monast- 
ery  in  Erfurt,  and  the  bell  is  tben  shaped  in  a  freer  curve. 
î'he  thickness  of  the  foliage  projecting  far  froïc  the  ground 
of  the  bell  sometiiEes  extends  at  right  angles  to  it  on  the  ol- 
der  Works.  But  already  in  the  first  half  of  the  13  th  century 
the  leaves  are  also  undercut,  so  that  their  edges  forin  an  acu- 
te  angle  with  the  nucleus.  Sach  an  example  froïc  the  nave  of  the 
minster  at  Strasfcurg  is  sbown  by  Fig.  514.  But  sometinies  the 
nucleus  of  the  capital  assumes  a  section  line  swelled  to  near 
the  icain  profile  of  the  foliage  as  shown  in  Fig.  467,  so  that 
thereby  the  projection  of  the  leaves  is  reduced.  This  fom  is 
shown  by  the  capital  fron  the  church  at  Frankenberg  dating  fr- 
OŒ  the  second  half  of  the  14  th  century,  and  it  made  the  exéc- 
ution mucD  easier,  but  also  causes  a  far  weaker  effect  of  shad- 
ow.  The  edge  of  the  bell  is  fomed  by  a  fillet  in  the  siniplest 
way,  as  niay  be  seen  in  Fig.  510a  at  b.  This  fillet  sometiiDes 
receives  a  wasb  above  or  is  rounded  off,  either  only  abcve  or 
also  beloïï;  in  the  same  way  is  also  broken  the  lower  edge  by 
a  chamfer  as  in  Fig.  461  or  by  a  cove.  llore  rarely  does  the 
eàëe   of  the  bell  assume  a  fore  differing  froDo  the  circle.  A 
very  peculiar  exasple  of  this  kind  is  shown  by  Fig.  465  froiri 
the  vestibule  of  the  catbedral  at  Dijon,  where  the  groucd  fora 
of  the  edge  of  the  bell  ctill  strikingly  recalls  the  Corinthi- 
an  capital.  Another  exairple  is  given  in  Fig.  462a. 

Height  of  the  members  of  the  abacus. 

Of  spécial  importance  for  the  gcod  effect  of  tbe  entire  cap- 
ital is  a  certain  neight  of  the  abacus,  at  least  for  the  prev- 
iously  described  and  Eort  structural  forics  of  capital,  in  wbicc 
the  abacus  generally  assunes  a  prédominant  individuality.  "^îs 
hei^^hb  is  in  a  certain  proportion  to  the  projection  of  the  cap- 
ital or  rather  to  the  size  of  its  forir.  of  plan.  It  cannot  ind- 
eed  be  fomulated  since  in  gênerai  Gothic  architecture  rejects 
ail  timid  restraint  by  proportions.  Already  tbe  endless  diver- 
sity  of  its  forms  would  make  any  such  régulation  iirpossible. 
Usually  the  ratio  of  the  height  of  the  abacus  to  the  side  of 
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tfae  square  lies  between  1/4  and  1/2,  fceing  usually  ûigh  in  tbe 
early  time  and  lower  in  the  late  tinie.  ïhe   profile  of  tfie  aba- 
cus  almost  always  sboî7s  a  vertical  side,  wbich  becoicea  an  alm- 
ost  essential  part,  if  the  an^^les  of  tbe  abacus  project  beyond 
the  edge  of  tbe  bell.  îhe  upper  edge  of  it  is  surrounded  by  a 
Œoulding,  whose  simplest  fora  is  a  coved  enlargen-ent  (Fig*  481)| 
Instead  of  the  upper  fillet  this  cove  is  sometiices  terŒinated 
ty  a  round  above,  and  then  is  also  undercut  as  in  fig.   482,  or 
a  round  is  formed  witb  fillet  above  as  in  Fig.  483,  The  niould- 
ing  is  richer  îrhen  the  cove  is  separated  below  by  a  récession 
or  a  little  round  froni  the  vertical  side  as  in  Fige.  484  and 
485.  A  particularly  effective  Eoulding  is  that  shown  in  Figs. 
466  and  48?  (also  see  Figs,  461,  465  and  469),  One  projectin^ 
farther  and  strongly  undercut  in  forni  is  then  shown  by  Figs, 
468  and  469  (also  480),  and  Fig.  468  is  one  more  antique,  That 
lower  side  of  the  abacus  dénotes  as  a  rule  the  extrême  projec- 
tion of  the  arch  or  rib  resting  on  the  capital,  especially  if 
the  upper  edge  has  a  strong  projection  with  small  heigbt  as  in 
Figs.  488  "and  489.  while  with  a  steeper  profile  as  in  Figs. 
4SI  to  485  can  also  the  projection  of  the  edge  at  least  partly 
serve  the  rib  as  a  support. 

If  the  upperirost  ireirber  of  this  edge  is  a  fillet,  then  it  e 
ends  either  in  a  rectangular  edge  or  a  chanfer  as  in  ^ig.  4S6. 
This  cbamfer  is  replaced  by  rounding  as  in  Fig.  489  or  even  by 
an  ogee,  two  examples  of  whicn  are  given  in  Figs,  490  and  491, 
the  first  froir  tbe  lower  blind  arch  in  the  cathedral  of  Chalons,] 
the  latter  being  from  the  corresponding  part  of  tbe  cathedral 
of  Bouen.  Further  tbe  cbainfer  can  be  foriced  as  a  wash,  that  r 
rises  froii  tbe  extreire  edge  to  tbe  deepest  part  between  the 
intersecting  Œenibers  of  the  arches,  Especially  in  the  open  air 
this  arrangement  has  a  certain  practical  utility,  so  far  as  it 
removes  rainwater  from  the  joint;  ît; starts  from  the  member  cf 
the  arch  and  must  then  be  left  on  tbe  capital,  eo  that  its  foriî 
is  that  shown  in  the  perspective  view  of  Fig,  492, 

Form  of  the  astragal. 

The  astragal  is  most  simply  formed  ss  a  round  as  in  Figs.  493 
and  494,  whose  profile  however  is  seldom  an  actual  circular  arc, 
but  generally  shows  a  free  movement  as  in  Figs.  495  and  496. 
Eut  more  decided  is  the  effect  if  it  bas  a  lenticular  sbape  (^i^- 
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497).  which  either  consists  of  two  symiDetrical  or  ansyniiEetricJ 

al  curves,  tbe  lower  havin^  a  flat  recurvatore  and  in  undercatl 

tîDg  (Pig.  498),  the  latter  being  sometiices  more  sbarply  expr- 

essed  by  an  added  fillet  as  in  Fig.  499.  Tbe  forni  is  richer  If 

a  bollow  is  eut  in  tbe  lower  half  as  in  Pigs.  500  and  501.  Tbel 

last  sbape  then  osually  suffers  a  modification  by  tbe  upper  s 

surface  foriEed  as  a  curve  being  changed  to  a  wash  (Pig,  501a). 

Qn  capitals  of  very  suall  projection  is  sonietiiDes  found  s  t 

transformation  of  tbe  profiles  described  in  tbe  manner,  that 

tbese  increase  in  beigbt  in  a  certain  way  in  tbe  sane  proport-1 

ion  as  tbey  lose  in  projection,  so  tbat  tbe  members  of  tbe  aba- 

eus  are  only  formed  ont  of  a  vertical  surface,  Sucb  an  example 

froiE  tbe  ebapter  hall  of  tbe  monastery  of  fiaina  is  shown  by 

Fig.  536, 

Capitals  witb  polygonal  and  round  abacuses. 

Octagonal  abacus. 

We  bave  already  described  above  an  abacus  of  square  plan  witt 
angles  eut  off.By  a  corresponding  increase  of  tbis  cutting  the 
square  plan  passes  to  the  regular  octagon.  Tbe  advantages  of 
the  polygonal  slab  may  bé  coniprised  in  tbis,  that  tbe  total  c 
Œass  of  tbe  arcb  mouldings  restîn^  on  tbe  capital  as  a  rula 
differs  Œucb  from  the  square  and  tberefore  approaches  a  pcly,^- 
on,  it  being  conseàuently  tbat  tbe  angles  of  tbe  square  renain 
without  loading,  and  a  forir  of  capital  witb  ac  ugly  projection 
diagonally  would  be  required.  The  gênerai  acceptance  of  tbe 
polygon  during  ail  periods  of  Gotbic  art,  tbe  first  of  the  oc- 
tagonal  forn  ïs  mainly  connected  witb  the  endeavor  to  express 
tbe  vertical  direction  in  an  enhanced  manner,  and  to  assign  to 
tbe  horizontal  an  always  subordinate  place.  Tbe  effect  of  tbe 
vertical  direction,  which  st  least  in  the  interior  is  first  of 
ail  expressed  in  tbe  System  of  the  pier  and  rounds  and  in  the 
connection  of  tbe  last  witb  tbe  lines  of  the  arcb,  but  at  leastl 
wben  seen  diagonally  is  substantially  injured  by  the  great  cro-1 
jection  of  tbe  rectangular  angles.  Uen  then  already  in  tbe  tr- 
ansition style  bad  believed  tbat  tbey  found  an  inccnvenience 
in  tbis,  and  usually  placed  on  the  square  capital  tbe  lowest 
block  of  tbe  arcb  in  square  form,  but  in  tbe  latter  formed  the 
transition  from  tbe  right  angle  to  the  arcb  mouldings  in  a  fa: 
richer  way.  than  could  be  directly  placing  it  on  tbe  capital. 
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To  this  is  added,  that  the  grounda  deduoed  abore  from  the  o 
original  form  of  the  eut  block  for  the  square  shape  of  the  cap- 
ital fail,  as  sûon  as  it  contarns  the  forœing  the  capital  for 
a  group  of  shafts  or  for  a  compound  pier.  But  also  structural 
advantages  are  connected  with  the  adoptioa  of  the  polygonal 
form  of  capital.  Pirst  this  form  more  easily  permits  a  depart- 
ure  from  the  shape  regular  on  ail  sides  that  the  square,  but 
then  the  arrangement  of  the  washes  represented  in  Pig.  492  oc- 
cupies  much  less  height  than  for  the  square. 

Tbus  DOW  tbe  octagon  gecerally  coires  nearest  te  the   sprirçing 
of  the  vault  consistiez  of  several  arcbes  and  ribs,  hence  for 
a  sîDgle  pier  or  for  ail  rounds  suppcrting  several  ribs  it  is 
tbe  ffost  suitable  forn:  of  capital,  se  that  tbe  hexagonal  capi- 
tal set  diagonally  frecuently  ccrrespcnds  tetter  to  the  plsc 
of  a  certain  rib,  and  the  prédominant  relative  height  of  tne 
profile  of  tbe  rib  may  lead  to  making  the  angle  placed  in  th<= 
direction  ot  the  rib  more  acute,  nearly  eooal  to  a  right  angle 
and  so  pass  over  the  regular  polygon.  An  exarnple  cf  sucb  a  hex- 
agonal capital  is  seen  in  Pig.  511» 

Likewise  in  certain  cases  the  peculiarity  cf  tne   plan  cf  tne 
arch  leads  to  the  change  âf  tbe  regular  into  an  irrséular  cct- 
agon.  Such  cases  cccur  first  an  the  pier  arcades  of  poly,^on5l 
choirs  furnished  with  a  choir  aisle  (Fig,  425),  tut  still  iray 
also  be  caused  in  nave  piers  by  spécial  arranifienients  like  tnose 
of  the  pier  froŒ  Notre  Baire  in  Dijon  shown  in  élévation  in  Fi^ 
448   and  in  plan  in  Pig.  286.  But  yet  more  comnionly  is  found  to 
be  caused  such  a  departnre  froŒ  the  regular  fornî,  because  that 
on  tbe  capital  of  the  round  bearing  the  diagonal  rib  Œust  set 
also  the  side  rib  or  a  roBDQ  supporting  it,  so  that  then  the 
abacus  deîLsnds  an  enlargeirent  of  the  surface  enclosed  by  the 
regular  polygon. 

Since  in  ail  thèse  cases  the  plan  of  the  springing  of  the 
arch  dominâtes  that  of  the  abacus,  thus  on  certain  shafts  in 
the  south  side  aisle  od  the  l/inorites'  church  in  Cologne,  tiie 
placicg  of  cross  arch,  two  diagonal  arches  and  tî?o  side  ribs 
on  one  capital  led  to  a  star  shaped  blan  of  the  abacus. 
Elévation  of  the  capital  with  polygonal  abacus. 

T'he  form  of  the  élévation  occurs  with  the  Just  mentioned 
form  cf  plan  of  the  abacus  in  the  same  way  as  tor  the  souare. 
îhe  body  of  the  abacus  borderes  by  the  vertical  side  surfaces 
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are  set  on  edge  of  the  bel!  or  projects  over  it,  indeed  ODly 
by  the  angles  or  so  that  tiie  circle  of  the  bail  is  inscribed 
ffithin  the  octagon.  Sometines  then  the  area  of  the  icargiD  of 
the  bell  projects  by  a  chanifer  formed  on  the  lower  edge  of  the 
abacos  (Fig,  430),  Bat  in  a  certain  way  is  Œodified  the  propor- 
tions of  the  leafy  support.  If  as  on  s^luare  capitals  tbis  sup- 
port of  the  projection  of  the  corners,  under  each  of  the  eigbt 
angles  is  one,  therefore  being  eight  on  the  entire  capital,  or 
sixteen  if  two  rcws  of  then:  are  forir;ed,  Sucn  an  exaniple  is  sb- 
own  by  Fig,  448,  -  similar  forir  is  soiretiir.es  already  tound  on 
sgaare  capitals  *ith  eut  off  corners,  as  on  certain  rounds  of 
the  nave  piers  of  the  collegiate  church  in  liantes.  This  suppor- 
ting  of  the  angles  of  capitsls  is  particularly  necessary  where 
this  entirely  or  partially  projects  over  the  edge  of  the  bell, 
as  for  the  irregular  form  in  Fig,  44S.  Eut  wnere  the  last  is 
not  tbe  case,"îrhere  the  capitals  rest  on  the  edge  of  the  bell, 
this  support  of  the  angle  necessarily  cisappears,  and  supports 
occur  exclusively  in  relation  to  the  edge  of  tbe  bell,  snd  In 
a  certain  sensé  forir  a  strengthening  of  it  in  a  way,  siccilar 
te  a  comice  slab  supported  by  corbels,  and  accordin^ly  Qiay 
also  bave  a  différent  nunber  and  position,  Trben  they  are  placed 
beneath  the  middles  of  the  cctagonal  sices,  are  arrangée  in  f 
fCurs  on  tbe  bell,  and  either  rise  fron  it  in  the  direction  of 
the  side  as  in  ?'ig.  480,  or  in  the  diagonal  of  the  square. 

On  the  capitals  of  the  rounds  and  ccluŒns  of  the  14  th  and 
15  tb  centuries,  the  transition  from  the  round  to  the  polygonal 
foriE  of  the  top  is  made  by  a  rounding  of  the  surfaces  and  CDt- 
ting  off  tbe  angles  frou  above  downward.  Tbe  profile  of  the 
capital  tben  corresponds  to  tbe  one  developed  from  the  round, 
i.e.,  a  projection  of  the  edge  of  the  bell  becomes  superfluoas, 
ano  the  supports  of  the  angles  are  cœitted,  or  rather  are  rep- 
laced  by  the  gradually  fomed  angles,  to  which  they  stand  in 
a  sioiilar  relation  as  the  ribs  to  the  groins  in  the  vault.  Tcns 
there  also  lies  in  the  apearance  of  thèse  angles  the  iceans  for 
obtaining  any  irregular  éorni  of  polygon  for  the  top.  On  capit- 
als with  foliage  the  angles  will  be  entirely  or  partly  conceal- 
ed  by  the  foliaée,  and  they  appear  only  at  the  edge.  The  entire 
condition  will  be  clearly  illustrated  by  coniparison  of  Pigs. 
502  and  503,  the  first  of  thèse  representing  a-  capital  witncut 
leaves  formed  in  tbe  older  iranner  froE  the  cathedral  of  Dijon, 
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the  latter  bein^  one  sbaped  as  stated  above, 

Gircular  abacus. 

Allied  to  tfie  polygonal  is  the  round  forE  of  abacoa*  that  is 
the  rule  on  navs  piers  in  England,  occurs  conaoDiy  on  the  ear- 
liest  Horks  in  Westphalia  and  Besse  in  Germany,  and  hère  first 
passed  into  the  polygonal  in  the  14  th  centory.  The  advantages 
of  it  over  the  square  are  substantially  the  saine  as  for  tce  r 
regular  polygon.  On  the  contrary  it  lacks  flexibility,  ï?hict} 
is  peculiar  to  the  latter  by  the  transition  to  the  irregular 
polygon, 

Since  the  round  capital  reirains  in  the  form  of  the  plan  ot 
the  shaft  or  coluirn,  it  icerely  has  only  tôcfoDi!u.a  projection. 
Ëowever  the  arrangeicent  still  remains  the  saine  in  at  least  tbe 
older  exauples,  that  was  developed  froir  the  functions  of  the 
square  and  polygonal  capitals,  îhe  bell  is  terminated  by  a  fil- 
let  on  wûich  lies  the  round  sbacus.  and  even  the  supports  ret- 
ain  their  places.  Fig.  510  shows  such  a  pier  capital  froïc  obe 
middle  aisle  of  the  chnrûh  in  'fietter   in  perspective,  and  51Ca 
is  the  corresponding  profile.  Fig.  5C5  then  extibits  the  capi- 
tal of  a  round  oi  tbe  cburcb  at  Haina,  in  vrhich  the  original 
shapô  of  tne  support  is  retained  in  Doore  decided  form,  and 
Fig.  50Ô  is  a  câpit.aj  fron   a  sindow  pier  of  the  cLurcL  of  S. 
Elisabeth  in  L-'arburg.  Pat  it  c-^nrct  te  denîeâ,  *nat  tûis  arr- 
angement beccmes  purely  ccnventional,  thet  strictly  taken  tne 
abacus  is  oerèly  the  Eoulded  band  of  the  bell,  the  leaves  tcrso 
less  a  support  than  an  ornament  of  the  bell,  and  that  it  tisre-l 
fore  was  only  to  bring  a  changea  proportion  into  expression, 
like  that  on  the  capital, cf  the  church  in  Volksmarsen  (Fig. 
507),  but  even  ciore  decidedly  in  the  capitals  ot  the  rounds 
in  the  clcister  at  i^finpten  im  îhale  (Figs.50£  and  509)*  Betai- 
ning  that  older  mode  ot  treatient  accordin^ly  nerely  finds  its 
full  justification  by  the  unsurpassed  clarity  of  its  effect. 
Capitals  of  polygonal  piers. 

The  capitals  of  souare  piers  hâve  in  conircn  with  tne  c£cit£ls| 
of  round  piers,  that  no  transition  to  one  forir.  occurs  in  ths 
other.  Accordingly  the  projecting  edge  of  the  bell  is  cuitted, 
the  supports  under  their  angles  become  necessary  only  by  tbeir 
greater  projection  and  are  repeated  as  a  rule  on  the  greater 
breadtb  of  the  capital  or  again  at  the  sides. 

Very  beautiful  exaicples  cf  this  kind  are  found  in  the  cnoir 


280 

of  the  catliedral  at  Wetzlar.  two  examples  of  wbich  we  bricg  inl 
FigB.  4Ô9  and  470.  Tbe  arrangement  of  Fig.  470  is  more  coDBia- 
tent.  as  the  greater  projection  of  the  angle  hère  bas  aise  fo- 
and  a  bolder  support.  On  Pig,  469  is  tbe  extreicely  tboughtfol 
arrangement  of  the  leaves  placed  under  and  between  the  suppor- 
ts, tbe  upper  ones  leaning  toward  tbe  support  and  thereby  pro- 
ducing  an  extrenîely  living  effect,  as  well  as  tbe  beautitul  a 
and  powerful  treatment  of  tbe  foliage  is  to  be  considered,  of 
wbich  our  Fig.  indeed  can  only  give  bat  an  iuperfect  conceptioi 
Fig.  469a  then  sbows  tbe  ending  of  anotber  support  of  the  sane 

capital, 

Tbe  capitals  of  polygonal  piers  eitber  continue  in  the  basai 

îovTù   of  tbe  prers,  or  change  into  the  square.  In  tbe  first  casel 
tbeir  developirent  in  élévation  becomes  that  of  tbe  round  or  oc-| 
tagonal,  but  in  the  latter  corresponds  to  that  of  the  capital 
of  tbe  square  coluirin,  and  the  support  wbere  attacbed  to  the  du-| 
cleus  of  tbe  pier  bas  a  profile  corresponding  to  the  angle  of 
tbe  pier.  It  is  furtber  to  be  noted,  that  tbe  transition  of  t 
tbe  square  is  easier  froE  the  diagonally  placed  octagon,  since 
then  the  corners  of  the  abacus  couse  to  stand  on  those  of  ths 
edge  of  tbe  bell,  but  are  best  wben  the  octagon  of  the  edge  of 
the  bell  is  inscribed  in  the  square  of  the  abacus.  Rowever  the 
border  cf  tbe  capital  could  also  take  the  round  fornî,  anc  tften 
in  the  body  of  the  bell  itself  is  to  be  niade  a  transition  frcn 
the  octagon  to  the  circle.  Ibis  occurs  thereby  witb  angles  ov- 
er  the  astragal  yet  corresponding  to  the  angles  of  tbe  poly^on 
and  connected  by  tbe  sidss  of  tbe  polygon  ever  become  more  tlât^ 
tened,  and  are  entirely  lost  under  tbe  capital,  and  that  in  the 
sanie  the  Connecting  surfaces,  originally  plane,  gradually  inc- 
rease  and  finally  pass  into  arches  corresponding  to  the  rcucd- 
ed  octagon. 

Poi'iage  capitals  of  the  iriddle  and  later  tiEe. 
Branches  of  leaves. 

The  foms  of  foliage  capitals  cf  the  Eiddle  and  later  pericds 
are  rooted  in  the  différent  arrangeirents  of  the  early  Gothic. 
Tbus  we  bave  already  stated  above  how  at  first  tbe  closed  lea- 
ves expand  and  tbey  conceal  the  body  of  tbe  support,  wbich  ac- 
cordingly  serves  ncerely  to  allow  the  projection  of  tne  buncn 
of  leaves  before  the  body  of  the  support,  and  particularly  wiien 
this  original  function  of  support  in  the  changes  uentioned  re- 
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recèdes  more  to  the  fore  of  tbe  capital.  Tberefore  it  receives 
an  ever  niore  subordinate  foriL,  acd  soon  is  expressed  ocly  ic 
the   stenjs  becoiEiBg  visible  beneatb  the  buDcb  of  leaves,  wbile 
tbe  connection  of  tbe  leaves  wîtb  tbe  capital  is  icade  by  the 
angular  or  obligne  direction  on  the  sarface  of  the  parts  last 
fforked.  wbich  already  appear  in  F-ig,  466.  Tberefore  tbe  entire 
form  consists  of  buncbss  of  leaves  witn  stems  attacbed  to  tne 
nucleus  of  the  capital  in  either  oblioue  or  angular  direction, 
and  in  tbe  last  case  Eay  be  concealed  by  the  leaves  tbeirselves 
as  in  Fig.  526.  Flg.  507  exhibits  an  example  of  the  kind  froE 
the  church  in  Volkmarsen.  Thèse  bunches  begin  with  two  or  three 
leaves  and  are  generally  so  arranged  that  the  middle  leaf  foms 
a  wrapper  or  a  bold  projection  from  tbe  others.  Pig.  511  shows 
an  example  taken  froii  the  northern  stairs  of  the  rood  screeo 
of  UayeDce   cathedral,  wbere  by  a  siŒilar  arrangenient,  by  trie 
contrast  of  the  strongly  projecting  niddle  with  the  flat  sice 
leaves»  the  quiet  and  clear  effect  of  the  support  finds  a  bap- 
py  addition.  Thèse  bunches  of  leaves  are  repeated  either  around 
the  capital  in  one  or  two  rows,  or  sonjetioiess  the  entire  orna- 
icent  of  the  capital  consists  of  three  leaves  expanding  froir.  x 
the  adjacent  stems,  as  on  a  capital  in  tne  choir  of  S.  Elasici: 
at  h^tlhlhausen  (Fl^.  513)-  In  the  nave  of  the  sawe   church  is  al- 
SG  found  the  less  happy  arrangenent,  wbere  tbe  leaves  bave  tr- 
eir  poitts  turned  down  and  attached  to  tbe  edge  of  the  bdl. 

Just  as  on  the  older  capitals  tlât  support  the  attachée  lea- 
ves foriDing  the  lower  séries  (Fig.  430)  are  sonetinies  replaced 
by  a  lower  row  of  supports  projecting  ont  free  froE  tbe  cuclsus, 
there  is  also  found  the  converse.  Then  is  shown  by  an  exaicple 
in  Fig.  514  taken  froŒ  the  nave  of  Strasfcurg  cathedral, the  pnp- 
ports  are  replaced  by  a  répétition  of  that  row  of  leaves.  Tijs 
strong  and  powerful  line  of  the  latter  allcws  theic  te  appear 
not  ursuited  to  tbe  cbanged  parpcse. 

In  Fig.  467  fte   tock  an  early  Gothic  example  in  «hich  two  ro-.fs 
of  entirely  regular  leaves  are  attacbed  to  tbe  nucleus  et    t;-^ 
capital.  Eut  usually  this  vertical  position  of  tbe  lesves  i? 
replaced  by  a  more  flexible  bending  sidewise.  Tbey  either  ail 
bend  in  the  saire  direction  or  the  points  of  eacb  pair  Eepar^^'e; 
either  parallel  or  divergent  in  twc  rowé.  Tbey  either  lie  cpsc 
or  are  partly  concealed.  But  aluost  always  their  arrangemect 
is  characteristic,  sucb. that  it  impresses  itself  as  a  bappy 
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melody  and  afforde  proof.  that  tfte  stonecotter  wtio  execoted 
iorked  oot  merely  for  décorative  effect,  but  that  he  actually 
invented  the  use  of  a  noodern  impression,  in  brief  tfae  use  of  al 
iiiotive  tberein.  A  very  simple  and  ^racefal  capital  of  this  kinl 
is  showD  in  Pig.  512  froiu  the  southern  stairs  of  the  rood  screl 
en  of  Wayence. 

Attacbed  branch  of  leaves. 
Already  in  the  works  of  tbe  transition  style  are  sometiiies 
found  capitals,  wbose  ornaicent  consista  of  a  branch  with  grow-l 
iné  leaves,  flowers  and  fruits  twining  around  it  in  apparent- 
ly  naturalistic  forni,  (Kote),  Likewise  sometinies  occur  on  the 
early  Gothic  and  round  capitals  branches  attached  between  tbe 
supports,  ffhose  leaves  expand  in  an  entirely  unsynmetrical  way;] 
thus  on  the  capitals  of  the  vestibule  of  the  fouEdstioE  cfcurch 
in  Fritzlar,  dating  froŒ  the  first  half  of  the  13  th  century. 
In  the  eo~called  Jews'  bath  at  Friedberg  are  then  found  souare 
capitals,  on  wbich  by  the  systematic  arrani^enent  of  thèse  bran- 
ches »ith  the  leaves  growing  on  then  and  partly  bending  around 
theïE  are  replaced  ths  supports  of  t.he  corners,  or  rather  conp- 
ose  a  fornîless  mass  entirely  ccvered  by  tbese  branches;  ?i|^. 
515  shows  one  of  thèse  capitals.  Eut  soon  and  already  at  the 
end  of  the  13  th  century,  iren  began  to  replace  attached  brancli-l 
es  of  leaves  by  sialler  branches  with  few  leaves  applied  te  t 
the  body  of  the  capital.  îhereby  was  a  ineans  given  for  obtain- 
ing  greater  variety,  when  the  buds,  flowers,  berries  and  fruitsl 
growing  on  those  branches  were  drawn  into  the  circle  of  ornair— | 
entation.  Weanwhile  snch  examples  are  already  found  on  early 
Gothic  work,  although  occasional  and  in  severer  treatment.  yet 
for  exaisple  hère  the  bunches  of  grapes  are  yet  enclosed  by  tûe 
leaves  with  the  flowers  seldoŒ  expanded.  In  Fig,  516  we  iive 
an  ezample  of  such  branches  of  the  lEiddle  of  the  14  th  century 
froœ  the  capitals  of  the  portai  of  the  south  transept  cf  S.  l' 
î/arià's  church  in  Wflhlhausen,  and  in  Fig,  W   is  a  siEïlar  cre 
from  t   pier  capital  in  the  interior  of  the  same,  Besides  this 
arrangeiiîent  allied  to  the  before  inentioned  branches  of  leaves, 
also  sometimes  the  entire  capital  is  surrounded  by  such  a  bra- 
nch, that  either  stands  obliauely  or  lies  like  a  garland  on  it, 
so  that  the  leaves  grow  of  thenselveu  on  ail  sides  and  are  in- 
terwoven  by  flowers  and  fruits. 
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Troatment    of    the    foliage. 

Sach  a  pretext  then  reqoires  also  a  free  technical  treatiLentl 
and  thus  te  thickness  of  tbe  leaves  is  undercat  in  a  directi- 
on forming  a  very  sbarp  anéle  with  their  surfaces,  whereby  the| 
acQte  angle  et  the  corner  is  avoîded  by  a  chamfer  or  a  rounciDi 
In  the  shme  Œanner  are  also  undercut  tfce  fruits,  flowers  and 
steŒS,  so  that  freed  parts  are  already  found  on  tertain  strong- 
ly  Romanesque  capitals  at  Gelnbausen. 

If  the  fortts  described  now  advance  in  tne  patt  ot  a  progres- 
sive imitation  of  nature,  then  also  occor  beside  them  other 
motives  likewise  derived  from  eariy  Gotbic  works,  wbose  différ- 
ent mode  of  treatment  led  to  the  opposed  résulta,  and  even  in 
late  Gotbic  works  supplanted  tbose  naturalistic  forma,  to  rep- 
lace them  by  sketched  outlines  of  foliage,  Tbos  are  sometiires 
found  obscured  in  the  attached  bunches  of  leaves  the  division 
of  the  separate  leaves  by  a  freer  mode  of  treatment,  so  that 
the  three  leaves  appear  comprised  in  a  single  larger  and  coe- 
pound  one.  Such  an  example  was  already  shown  in  Fig,  468*   Eut 
beside  it  are  aise  found  capitals,  which  indicate  the  previcus-l 
ly  considered  tbeatment  of  such  rich  leaf  forma,  indeed  alread-| 
y  from  tne  first  half  of  the  13  th  centurw,  as  in  the  casterr, 
side  of  the  cloister  cf  the  catbedral  in  Erfurt  (Pig.  513)  in 
an  extremely  délicate  manner  of  treatment,  almost  like  minia- 
ture. And  later  tué   still  more  graceful  forms  of  the  same  kind 
as  then  shown  by  the  capital  (Fig,  520)  taken  from  the  lower 
blind  arch  in  the  interior  of  the  cathedral  of  Chalons, 

Where  the  distance  of  such  leaves  from  the  eye  was  greater, 
on  account  of  récognition  they  must  naturally  be  in  larger  li- 
nes,  as  shown  by  some  of  the  uliper  capitals  of  rounds  in  the 
cathedral  of  Rheims  (Fig,  519) •  Eut  generally  the  size  cf  the 
surface  occupied  by  such  a  leaf  reouires  an  increased  modelinê. 
of  sharper  accenting  of  the  outlines.  Especially  worthy  of  im- 
itation in  just  this  respect  is  the  mode  of  treatment  peculiar 
to  certain  forms  of  capitals  of  this  kind  from  the  second  half 
of  the  13  th  century,  an  example  of  whicb  we  give  in  Fig,  52C. 
The  characteristic  of  thèse  particularly  consists  in  this,  that 


y  the  arrangement  and  location  of  th 


X 


284 
by  the  arrangement,  and  location  of  the  separate  parts  of  the 
leaves  are  fonced  certain  parts,  and  tbus  tbe  clarity  etd  quiet 
of  the  earlier  capitals  with  supports  are  attained,  Tbas  Fig. 
520  repeats  tùe  éecicetricsl  principle  of  Fig.  480  in  an  entire- 
ly  altered  forni.  Tùe  supports  are  foriced  by  tbe  upper  ends  of 
the  four  principal  leaves  lyin^  under  tbe  edge  of  tbe  bell,  w 
whose  lower  sides  bend  ofcliquely  over  the  smaller  intermediate 
leaves,  covering  tbe  latter  in  a  certain  way,  and  tn  connectioD 
with  thenî  fonming  a  substitute  for  the  projection  of  the  lower 
row  of  leaves-  Sinilar  forros  are  then  foond  on  the  capitals  of 
the  columns  of  the  blied  arches  of  Strasburg  cathedral  and  in 
a  iDore  natnralistic  way  also  in  Freibnrg.  In  the  latter  fornis 
of  capitals  thèse  thoughtful  arrangements  disappear,  and  from 
the  15  th  century  onward  it  was  sougbt  to  animate  thèse  great 
surfaces  of  leaves  by  excessive  inoveEent  of  certain  leaves,  by 
increased  bendings  and  swollen  ezcrescences*  l*eanffbile  are  to- 
und  yet  in  the  last  period  beside  this  overloaded  shape  even 
more  simply  treated  works  distinguished  by  exécution  with  a 
certain  econony,  7?e  hâve  given  in  Pig.  521  an  exaœple  of  the 
last  kind  wbich  belongs  to  an  altération  made  in  the  church 
in  Volksniarsen  executed  in  the  14  th  century. 

As  for  what  concerns  the  proper  treatnient  of  the  foliage,  we 
can  cnly  indicate  this  in  merely  a  few  great  lines,  since  in 
gênerai  little  bas  been  done  hère  in  words  and  even  in  drawings 
Iliade  at  small  scale,  and  rich  inforiiation  can  only  be  obtainec 
by  the  study  of  tbe  monuiients.  In  the  first  Gothic  works  appe- 
ared  the  strongly  conventionalized  Roinanesque  leaf,  but  it  soon 
disappeared.  The  Poliage  of  ail  periods  of  Gothic  art  finds  its 
lEodels  in  nature,  Scarcely  can  a  tree  or  a  plant  be  mentioned, 
which  was  not  drawn  into  tbe  circle  of  ornamental  fcruis.  Tbis 
diversity  is  sometiines  so  gceat  in  even  tbe  simplest  and  siial- 
ler  works,  that  as  Kreuser  alresdy  stated,  tbe  endeavor  te  give 
ail  that  lies  on  the  earth  its  place  in  tbe  church  cannot  \t 
denied.  But  prefersbly  are  tbe  aaple,  oak,  asb  and  beech,  white 
hjryony,  celandine,  vine,  ivy  and  hop,  rose,  aconite,  turnip. 
clover  and  cabbage,  bave  served  as  motives-  The  expression  od 
motives  is  so  far  incorrect,  since  in  the  best  periods  an  act- 
ual  imitation  of  tbe  natural  végétation  was  not  intinded,  tut 
its  forms  were  transformed  by  the  style  into  tbe  various  orra- 
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ornamental  forms, 

Poliage  of  the  earlier  and  middle  periods. 

In  the  early  Gotbic  period  the  différent  leaves  aid  in  prod- 
ucing  the  capital,  ther]?  falfil  in  a  certain  sensé  a  structural 
purpose,  and  their  removal  would  classify  the  body  of  the  cap- 
ital as  a  def ormity.  Accordingly  it,  is  the  profile  of  the  belj 
or  the  rounded  ending  of  the  support  which  prescribes  the  char- 
acteristic  lîne  of  the  leaf.  The  characteristics  of  the  natural 
leaf  ffiust  therefore  be  siniplified  according  to  thèse  predomiDa- 
ting  simple  curves  and  be  reproduced  in  larger  lines.  Thus  are 
foand  everywbere  sharply  accented  contours,  en  which  ail  little 
points  and  bends  are  oicitted,  broad  surfaces  either  entirely 
without  ribs  or  divided  by  merely  angles  and  deeply  eut  chann- 
els,  the  modeling  is  kept  simple,  so  that  in  the  leaf  itself 
are  fornied  broad  and  soft  tones  of  shade.  But  where  the  profile 
line  of  the  leaf  makes  a  short  bend,  tbis  effect  is  sonietiiiies 
strengthened  by  rounded  swellings,  whose  bold  shadows  contrast 
with  those  softer  ones,  and  so  aid  the  entirety  to  a  icore  vivld 
effect.  But  in  the  nieasure  that  the  foliage  becomes  an  ornaiEent 
attached  to  the  bell,  meu   strove  to  œultiply  thèse  effects,  al- 
so  to  bring  the  swellings  where  they  were  indicated  by  the  pr- 
incipal lines  of  the  leaf,  until  also  the  latter  gave  the  forin 
a  îDore  wavy  moveinent,  Likenise  hère  the  natural  leaf  présents 
the  motive,  indeed  in  its  full  developcent  at  high  noon,  whon 
the  rays  cf  the  suc  act  thereon,  and  compel  the  same  to  certa- 
in bendings,  which  enhance  the  manifold  effect  of  the  shadows. 
There  is  found  when  several  leaves  are  arrangea  in  groups  or 
bunches,  an  alternation  in  regard  to  the  sides  of  the  leaves 
turned  outward.  If  this  be  net  carefally  executed,  so  that  one 
leaf  should  hâve  the  forni  in  which  the  other  could  be  cast, 
but  the  peculiarities  of  the  différent  sides  be  reproduced  in 
the  arrangement  of  the  ribs  as  well  as  in  the  relief  of  the  s 
surfaces.  Soon  the  endeavor  niakes  itself  felt  to  even  express 
mer  shapely  the  basai  fom  of  the  leaf,  i,e..,  the  geometrical 
figure  forming  its  ground.  The  shape  of  the  nucleus  of  the  cap- 
ital, thus  the  bell,  is  then  an  ittpeîling  influence  for  the  f 
foriES  of  thQ  foliage  only  so  far  as  the  leaves  lie  thereon  in 
their  separate  parts  and  bend  below  the  edge» 

Poliage  of  the  later  time. 
Increased  irovement  in  the  modeling  as  in  the  contours  then 
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characterizes  tbe  foliage  of  tbe  late  Gotbic  capitala,  so  that 
the  natural  niodel  is  ocly  recognizable  in  tlie  character  of  tbe 
différent  outlines  and  also  by  the  fruits  connected  tberewltb, 
•Ihe  surfaces  often  bend  very  abruptly  from  each  otber  or  even 
appear  imitated  from  diseased  planta,  sbow  by  their  witherino 
and  recurved  edges  and  pqints.  and  first  of  ail  sbow  those 
rounds  and  ewellings  and  dépressions,  in  î?bose  excess  men  long 
saw  tbe  proper  nature  of  Gotbic  ornaments,  Socb  a  capital  of 
tbe  supporteng  coIuœd  is  ttill  ir.oderately  treated,  froir  the  f 
pulpit  of  S.  Elasien  in  h^Sblbausen  is  sbown  ifi  ?ig,  522,  hn::- 
tber  taken  from  tbe  crossing  piers  of  S,  l^aria's  cburcb  there 
is  tbat  in  Fig,  524,  on  wbich  is  still  retained  tbe  arrangene- 
nt  of  bunches  of  leaves,  ana  only  tbe  leaves  sbow  tbis  excess- 
ive lEodeling.  Tbere  tbe  incisions  between  tbe  separate  lobes 
of  tbe  leaves  are  evep  deeper,  as  icen  began  to  seek  generally 
tbe  eff ect  of  sbadows  cast  in  thèse  sinkinga,  and  finally  suc- 
ceeded  in  giving  tbe  sinkings  a  power  equal  to  tbat  of  tbe  pro- 
per fornis  of  tbe  leaves,  wben  tbey  gave  tbese  definite  foms 
like  tracery.  ^rinally  even  thèse  foriES  were  left  and  indeed 
to  terminate  them,  tbe  distinctness  of  tbe  proper  outlines  of 
tbe  leaves  were  neglected,  wben  tbe  points  were  allowed  to  coni- 
bine  froK  différent  leaves,  and  tbus  between  them  fisb  bladders 
or  Quatrefoil  panels  were  obosined,  but  the  proper  character 
of  tbe  iesf  was  entirely  obscured.  Fi^.  523  èsbibits  such  a 
capital. 

Différent  forics  of  capitals. 

Capitals  with  little  or  no  projection. 

On  the  proper  capitals  of  rounds  in  certain  cases  and  for  t 
tbe  before  mentioned  reasons  was  the  projection  reduced,  se  t 
that  the  outward  bending  of  the  edge  of  tbe  bell  was  lessered 
or  entirely  offiitted,  tbe  body  of  tbe  capital  entirely  corresc- 
onding  to  tbat  of  the  coluirn,  and  Œerely  tbe  astragal  separat- 
ing  it  froiE  tbe  latter,  îhere  tbe  foliage  can  still  be  arran^- 
ed  in  the  sane  nianner  as  in  the  actoally  projecting  capitals. 
and  consist  of  one  or  more  rcws  of  attacbed  branches  of  leaves. 
Such  capitals  are  found  in  the  bitter  chairber  of  tbe  Œonaster: 
of  Baina  (Pig.  526),  A  différent  forn:  is  conversely  shown  in 
the  capital  from  î.'flhlbausen  reprodnced  in  Fig,  524.  where  tfce 
plan  of  the  capital  continues  above  the  astragal  in  the  capital 
and  ends  beneath  tbe  strongly  projecting  octagonal  abacus  (?i^' 
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(F'ig.  524a).,  in  wbose  fiollow  lies  the  brancèes  of  leaves  ot  t 
the  opper  row,  Tbis  conceals  in  soch  wise  the  transition  te  t 
the  octagon,  and  at  the  sane  time   fornis  a  support  for  the  ed^e 
of  the  abacos.  Conversely  the  lower  ones  only  hâve  their  steœs 
âttached  to  the  nucleas  of  the  cylindrical  capital, 

The  coœparison  of  the  two  last  forms  permits  that  of  Pig.  534 
to  appear  more  justifiable,  sine©  the  upper  bundles  of  leaves 
also  fulfil  a  real  purpose,  which  entirely  disappears  in  Pig. 
526.  Yet  the  effect  àf  the  latter  is  better,  since  the  project- 
iûg  leaves  of  the  upper  row  présent  a  substitut©  for  the  lack- 
ing  edge  of  the  bell,  although  an  apparent  one,  therefore  the 
effect  of  the  older  form  of  capital  cornes  doser. 

i'he  just  Œentioned  capitale  lacking  a  projection  of  their  o 
owD  body  are  everywhere  in  place,  where  the  plan  of  the  spring- 
ing  of  the  lEenibers  of  the  arches  harmonizes  with  that  of  tte 
colunn  or  piec,  as  for  example  usually  occurs  in  regard  to  tbe 
window  tracery  and  of  the  jamfcs.  Strictly  taken  in  thèse  cases 
the  apacus  is  also  superfluous,  and  the  delineation  of  the  gr- 
onnd  line  of  the  arch  that  alone  concerns  it,  is  effected  ty 
the  foliage  âttached  to  the  column  above  the  astragal.  The 
effect  cf  the  latter  thereby  is  nearer  tbe  ususl  fom  of  capi- 
tal, because  seen  as  a  whole  it  teririnates  at  top  in  a  horizoa- 
tal  line,  Capitals  of  this  kinc  are  found  in  the  Windows  cf  t 
the  southern  sî^e  aisle  of  the  irinster  in  Freiburg  io  diiiVrerii 
forEB  (Fig.  525),  lur'bL'i^:  on  the  cathedrals  of  Cbalons  anc  Ev- 
reux.  (Dictionnaire  d'architecture,  II,  p.  533)*  Wore  rarely 
is  found  a  similar  arrangement  on  the  little  colunns  at  tbe 
sides  of  portais,  as  at  S,  Stephen  of  Uayenoe. 
Capitals  without  astragal. 

On  some  foms  of  capitals  of  the  late  period  the  astragal  is 
OE'itted,  and  it  is  either  replaced  by  the  entwined  stems  as  in 
Pig.  522,  or  the  separate  leaves  are  laid  directly  on  tbe  shaft 
of  the  column.  Such  forns  will  resuit  frcn  oiritting  the  lower 
circle  of  leaves  and  the  astragal  in  Figs.  524  and  326,  Theret: 
in  the  first  fig.  the  leaves  would  ànly  forni  a  décoration  oî 
the  abacus,  and  this  character  becones  one  more  important  it 
their  stems  remain  in  the  bollow  a  in  Fig.  524.,  so  that  tbe 
entire  form  is  represented  as  s  union  of  the  otherwise  assuced 
triple  form  of  the  capital,  in  wbicb  the  bollow  a  forms  tbe 
bell,  an.:ogee  member  the  abacus  and  the  lower  surface  the  astra^s 
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Capitala  of  the  last  kind  are  generally  found  in  thèse  simp- 
le cbarches  of  the  14  th  aod  15  th  centuries,  an  which  the  oc- 
tagonal  basai  foriD  of  the  piers  continue  in  the  side  arches. 
and  in  the  simplest  cases  consist  of  a  flat  ended  above  fcy  a 
fillet  and  below  by  a  hollow  (Fig.  445),  tiat  also  usually  take 
the  forni  represented  in  Fig.  53S,  and  in  both  cases  may  be  cov- 
ered  by  foliage  or  left  plain.  In  a  way  the  forni  represented 
in  Fig.  52?  is  also  to  be  counted  with  it, 

The  ornamen tation  of  tba  members  of  such  oapitaXs  is  general- 
ly found  in  heads,  indeed  eitber  naturalistio  or  combined  with 
foliage  (Note),  and  is  also  effected  by  entire  figures,  forms 
of  animais,  suspended  shields  of  arms,  inscriptions,  etc.  Porms 
of  figures  or  heads  are  also  usaally  found  as  actual  supporters 
treated  like  caryatids;  as  on  the  t^eautiful  fountaia  in  Nurem- 
burg,  the  heads  in  a  sensé  are  stuck  on  the  shaft  of  the  coluan 
and  replace  the  capital.  Just  as  the  heads,  the  aniaaal  foross 
are  usually  interwoven  in  foliage,  or  their  tails  exteod  in 
form  of  foliage.  Espeoially  commonly  reappear  as  in  the  keyst- 
one  of  Pig.  233  the  représentation  of  two  animais  with  interla- 
ced  necks  also  on  forms  of  capitals.  If  no«  an  many  cases  the 
meaning  of  thèse  forms  to  us  is  only  possible  by  more  or  less 
risky  hypothèses,  it  yet  arises  from  the  entire  character  of 
mediaetal  art  as  well  as  the  greater  number  of  examples  in  wh- 
ich this  is  made  entirely  clear,  that  such  a  one  was  the  basis 
in  ail  cases,  and  that  entirely  removed  from  Çfothic  art  was  t 
the  désire  in  so  many  works  of  modem  art,  to  employ  figure  s 
shapes  for  themselves  alone  without  any  relation  whatever,  and 
even  in  fréquent  répétitions. 

Ko^c.  Leat  ^eo-àa  accoTà^T^|  to  YWo^rà  àe  lilotvwecouT-t. 

As  an  example  of  a  capital  with  figure  ornament  may  serve  Pig. 
528  from  the  second  half  of  the  14  th  century,  from  the  church 
at  Gottsbflren  near  Qassel.  In  the  upper  are  placed  th©  beads 
with  a  purely  ornamental  purpose,  while  those  figures  of  a  pr- 
aying  nun  projecting  from  the  shaft  of  the  round  in  a  sensé  s 
support  the  projection  of  the  edge  of  the  moulding  above,  so 
that  both  motives  mentioned  are  found  combined. 
Capitals  without  ornament. 

ïhe  need  of  economy  or  irore  frequently  the  striving  for  a  c 
certain  simplicity  has  sometines  led  to  the  complète  absence 
of  ail  ornament.  Capitals  of  this  kind  are  found  in  the  cathe- 
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catbedrals  of  Dijon  and  of  iNarbonne,  in  the  fonndation  church- 
es  of  Colniar  and  of  Troyes.  in  the  cborch  of  tiie  Minorités  U 
Cologne  and  in  Œany  other  churches,  particnlarly  of  the  mendi- 
cant  orders.  In  the  simplest  cases  they  hâve  the  form  antirelj 
harmonizing  with  that  previously  mentioned,  so  that  the  folia^ 
Eerely  seeœs  omitted  as  shown  in  Pige.  502  and  529  from  Dijon 
and  Treysa.  (The  latter  being  a  circalar  plan).  The  simple  pl- 
ain  surface  of  the  bell  would  then  usually  be  aninated  by  paie 
ting.  Such  an  example  is  shown  by  the  little  colunin  of  the  jas 
in  the  interior  of  the  window  of  the  choir  of  the  Wiesen  coure 
in  Soest,  where  on  thèse  surfaces  is  painted  light  green  scrol 
work  on  dark  green  grounds»  That  also  the  relief  ornament  rec- 
eives  such  animation  by  âlternating  colors  will  be  more  fally 
explained  at  the  proper  place. 

But  the  nearest  substitute  for  the  lacking  ornament  is  affor 
ded  by  the  enhanced  riqhness  of  the  members  (Figs,  530to  534) 
in  connection  with  that  in  Pig.  503  and  in  contrast  with  the 
transformation  of  the  transition  from  the  polygon  to  the  cire- 
le  shown  in  Fig,  502, 

Pénétrations. 
Generally  it  is  the  arrangement  of  thèse  transitions,  wiiich 
offered  te  the  cbaracteristic  striving  after  artificial  pénét- 
rations in  the  later  period  of  Gotbic  art  repeated  opportunit- 
ies  hâve  cban^ed  the  forms  of  capitals,  The  ground  motive  of 
thèse  forms  is  the  pénétration  of  the  cylinder  by  a  square  or 
polygonal  pier  capital  formed  about  like  Pig.  52?* 

Already  from  the  beginning  of  the  14  th  century  is  found  a 
capital  of  allied  shape  on  the  southern  side  of  the  cloister 
of  the  monastery  of  Eaina  before  the  no  longer  existing  foun- 
tain  chapel.  The  pier  is  round,  but  the  springing  of  the  arch 
is  shaped  like  a  square  set  diagonally,  two  sides  ofit  èztend- 
ing  in  the  profiles  of  the  arches  on  both  sides.  The  capital 
represented  in  Pig.  532  therefore  affects  the  transition  frox 
the  abacus  a  likewise  having  the  shape  of  the  basai  form  of  a 
square  set  diagonally  to  the  cylinder  through  the  four  sides 
of  the  pyramid  b  penetrating  the  latter,  wlth  which  again  bin- 
eath  the  angles  of  the  square  intersect  the  four  funnel  shapec 
corbels  c.  But  the  side  surfaces  of  the  latter  are  not  smooth 
as  shown  by  the  plan  drawn  at  d,  but  are  divided  by  flat  holl- 
ows,  and  their  lower  points  rest  on  branches  of  leaves  e.  The- 
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Therefore  the  entire  forna  still  shows  a  certain  relation  to  t 
the  older  foroj  of  the  square,  in  a  sens©  an  application  of  the 
principle  of  pénétration  of  the  sanae,  and  is  often  characteri- 
zed  proferably  by  its  freer  treatment  Ifian  the  forœs  belonging 
to  the  later  period,  in  which  indeed  pénétrations  of  »ery  dif- 
férent forms  prevail  as  a  mystery. 

A  shape  of  the  last  kind  is  shown  by  Pig.  533,  that  represe- 
nts  the  pénétration  of  a  capital  belongong  ao  an  octagonal  in- 
to  a  cylindrieal  shaft,  so  that  the  lower  octagon  of  the  capi- 
tal is  iaserted  in  the  circle  of  the  oylinder,  and  the  littl© 
points  make  the  transition.  The  latter  becoœe  richer  when  the 
capital  is  forœed  below  by  coœbined  tsembers  instead  of  a  ourva, 
for  example  as  given  in  Fig.  534.  The  latter  capital  is  shaped 
on  a  hexagonal  plan,  but  the  transition  ùt    the  latter  to  the 
oylinder  is  plaoed  under  the  astragal,  so  that  the  body  of  th© 
bell  affecta  only  the  increaae  of  the  projection.  The  plan  is 
seen  in  lig.  534a.  The  members  in  oleyation  thus  make  the  tran- 
sition from  the  hexagon  inscribed  in  the  circle  of  the  èylinder 
to  that  circumscribed  about  it,  so  that  between  both  hexagons 
lie  the  intersections,  than  can  easily  be  constructed.  In  Fig. 

535  is  then  the  transition  from  the  circle  to  the  octagon  is 
replaced  by  a  simple  slope  instead  of  a  œoulding,  and  this  ex- 
tends  around  the  circle  of  the  shaft,  hence  forming  a  part  of 
the  surface  of  a  cône.  Thereby  arises  the  intersection  of  the 
cône  with  the  octagonal  prism;  Pig.  535»  shows  the  fornn  in 
perspective. 

In  the  same  manner  would  be  formed  the  transiti'on^  from  a  coœ- 
pound  ground  form  to  any  simpler  one,  thus  for  example  from  the 
octa|onal  pier  to  a  square  capital,  or  from  any  ground  form  to 
one  set  diagonally,  and  also  finally  and  generally  in  an  irreg- 
ular  way  are  ail  transitions  from  one  to  the  other. 

The  further  exécution  of  thèse  forms  is  suited  in  a  higher 
degree  to  the  working  of  wood  than  that  of  stone,  and  therefore 
also  finds  its  chief  employment  in  the  treatment  of  wooden  st- 
alls  and  in  .'f  urni  ture. 

Prismatic  capitals  and  the  like. 

In  Pig,  535.  which  represents  the  capital  of  a  round  beèong- 
ing  to  the  chorch  at  Inmenhausen,  is  onitted  ail  référence  to 
the  original  bell  forœ,  and  the  body  of  the  bell  is  replaced 
by  a  short  octagonal  prism,  The  sorfacer  of  the  prism  then  éive 
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opportunity  for  ricber  treatment,  The  simplest  case  woald  then 
be  to  forn!  rectaiîgièar  panels  receseed  by  a  ŒouldiDg,  whse  gr- 
unnd  is  then  occupied  by  a  rosette  or  other  foliage;  or  thèse 
panels  isight  receive  a  forœ  very  iike  .tracery,  as  by  cusps  in- 
serted  in  tfae  sides  of  the  rectangle,  as  on  tbe  iciddle  piers 
of  the  chubch  at  Eornbofen,  and  further  by  any  more  complex 
pattern.  Such  richer  foms  are  more  rarely  found  on  actual  ro- 
unds than  on  those  modem  coluicns  near  the  eye,  which  are  pla- 
ced  as  supports  of  statues  or  any  niore  ornaicentel  arrangeirent, 
like  a  shpine,  flniàl,  or  as  a  starting  point  of  a  corbelling 
as  onder  pulpits,  bay  Windows,  etc.  Hère  is  then  found  soneti- 
mes  the  almost  overloaded  artificial  arrangement,  that  the  tra- 
cery  is  perforated  and  within  the  surfaces  thus  formed  as  in 
a  cage  swings  a  body  of  capital  shape  from  the  upper  abacns  cf 
an  actual  capital  beneath  it,  so  that  the  object  ornaiDentsc  by 
tracery  représente  in  a  sensé  the  pedestal  of  the  figure  or  an 
intermediate,  as  Big,  53?  shows  in  section, 

With  ths  forms  of  this  kind  are  to  be  counted  those  extrejre- 
ly  rich  capitals  of  the  piers  of  the  cathedral  in  yilan,  that 
are  likewise  formed  by  the  insertion  of  prisnatic  bodies,  wnose 
side  surfaces  represent  niches  arranged  beside  each  other.  sep- 
arated  by  finials  and  crowned  by  gables,  but  thereby  the  proper 
laws  of  the  formation  of  capitals  are  just  concealed  by  their 
magnificence. 

Arrangement  of  the  plans  of  capitals  on  compound  piers. 
Capitals  on  compound  piers  of  the  early  time. 

On  compound  piers  each  round  receives  its  separate  capital 
with  independently  expressed  ground  form  of  the  abacus.(Note). 
ï'he  junction  of  thèse  différent  capitals  is  thus  arranged  acc- 
ording  to  the  plan  of  the  pier  and  that  of  the  différent  abac- 
uses.  According  to  those  oldest  ground  forms  of  piers  with  rec- 
tangular  projections  and  with  rounds  in  the  angles  reproduced 
hère,  therefore  is  also  the  gênerai  form  of  the  capitals  of  t 
thèse  rectangular  recessions.  For  oblong  bays  of  the  cross  vs- 
ult,  seldom  for  square  bays,  sometimes  appear  modifications, 
that  the  square  capitals  under  the  diagonal  ribs  stand  in  the 
same  direction  as  those  set  diagonally.  So  that  generally  tfce- 
re  is  soon  with  a  freer  treatment  of  the  pier  or  group  of  sba- 
fts  in  the  direction  of  the  axes  of  the  square  or  polygon  ot 
the  abacus  èoncerned.  In  the  direction  of  the  arch  aay 'be  placée 


292 
either  a  aide  or  an  angle  of  tbe  folygon.  For  tbe  good  effect 
oï   tfae  arrsDgeiDent  it  is  esseDtial,  that  tbe  sidesof  tbe  polyJ 
goD  does  not  meet  in  tîio  acute  angles,  and  tbat  référence  the-l 
reto  tbe  ctooice  aâd  location  of  tbe  polygon  reguires  above  ail 
a  good  gênerai  form  as  more  important  tban  a  ricb  ornamentatiol 

coXuxana   ot    "t^®    ^a-^^»    ot    por\a\8,    "«VW   t^•^^^   t\ve\r    cxp\awoit.\ox\ 
at   X\\z   propcT    places. 

Already  for  stepped  fornis  of  piers  canDOt  usually  be  expres-i 
sed  ail  little  ueiubers  in  tbe  total  form  of  tbe  pajl^ital,  and 
tbe  same  condition  is  also  found  in  tbe  rounds  connected  by  ■ 
bollows  in  tbe  «srlier  period,  and  tbe  bollows  and  properly 
beneatb  tbe  abacus  of  tbe  capital.  In  tbe  same  manner  iike  tbe 
abacus,  also  tèe  angle  leaves  of  tbe  earlier  form  of  capital 
grow  togetber,  indeed  so  tbat  tùeir  ends  entirely  disappear  as 
sbcwD  in  plan  in  Fig.  539.  or  two  sucb  supports  join  in  tbe  s 
sane  leaf  knob  (Fig.  540). 

Only  tbe  astragal  sometimes  continues  around  on  tbe  bollows, 
wbicb  tben  extend  above  it  and  stop  fceneatb  tbe  capitals  of  t 
tbe  rounds,  as  sbown  in  tbe  same  Big. 

Capitals  on  round  piers  with  little  chafts. 

On  round  piers  Joined  »itb  tour  rounds  tbe  nuileus  cf  tfcc  c 
pier  receives  a  capital,  wbicb  intersects  tbose  of  tbe  rounds 
and  either  bas  tbe  same  projection  as  they,  as  on  most  German 
Works,  a  larger  one  on  tbe  older  trencb  catbedrals,  or  a  smal- 
1er  one  if  tbe  nucleus  of  tbe  pier  is  only  surrounded  by  tbe 
abacus,  as  on  certain  ïïestpbalian  cburcbes  (also  see  S.  Jaccbi 
at  Einbeck,  Fig.  423). 

As  s  rule  in  Germany,  tbe  pier  capital  remains  in  tbe  round 
form.  But  by  tbe  animated  projections  of  tbe  sbaft  capitals, 
even  if  tbe  latter  remain  round,  tbe  ratber  stumpy  appearance 
of  tbis  ground  form  is  modified,  and  passes  into  tbe  more  dis- 
tinct effect  of  tbe  square  set  diagonally  (see  piers  at  Wetter 
in  Figs.  427  and  510). 

Yet  tbe  effect  nill  also  be  more  tasteful  bere,  if  tbe  capi- 
tals of  tbe  rounds  take  a  polygonal  form,  since  usually  tbe 
contrast  of  tbe  short  sides  of  tbe  polygonal  and  circular  parts 
is  very  bappy,  îbis  arrangement  is  already  found  in  tbe  nave 
of  tbe  cburcb  at  Haina,  dating  from  tbe  second  balf  of  tbe  13 
th  century,  tbat  is  about  tbe  same  at  tbe  old  catbedrel  of  CijoDl 
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of  the  cbnrch  of  tbe  î/inorites  at  HSxter  (Pig.  427  right  and 
Fig,  429). 

But  likewise  the  pier  capital  iray  assume  a  polygonal  tom 
and  be  combined  in  the  sanie  way  with  polygonal  capitala  of  the 
rounds.  Very  happy  in  this  respect  is  the  arrangement  of  tbe 
pier  capitals  in  the  cathedral  at  Rheins,  where  the  nucleus  of 
the  pier  bears  a  capital  in  the  forni  of  a  diagonal  square,  wb- 
ose  angles  combine  with  the  four  octagonal  capitals  of  the  rounds 
Oapitals  on  oonpound  piers  of  tbe  later  time. 

On  the  compoand  piers  of  the  middle  and  late  periods  as  a  r 
rule  is  found  only  a  very  small  and  sometimes  no  projection  cf 
the  plan  of  the  arch,  and  accordingly  only  a  small  projection 
of  the  capital.  Since  now  the  proportion  of^  the  widths  of  the 
hollows  to  the  diameters  of  the  rounds  has  also  increased,  tben 
also  the  extension  of  the  hollows  nnder  tbe  capitals  of  the  r 
rounds  is  no  longer  possible.  Accordingly  the  capital  follows 
the  entire  plan  of  the  pier,  when  also  the  line  of  the  hollows 
is  accompanied  by  concentric  arches.  But  there  it  may  be  neces- 
sary  to  replace  the  latter  arches  by  straight  lines  to  establ- 
ish  continuity.  An  example  of  tbis  kind  is  shown  by  Fig.  435. 
Since  where  the  hollows  as  niembers  of  the  pier  continue  as 
slightly  modified  or  unchanged  forms  in  the  meinbers  cf  the  cr- 
ch,  eacD  greater  projection  of  the  capital  in  thein  will  be  su- 
perfluous,  and  accordingly  the  capital  sxtending  srcunc  first 
assumes  a  simple?  form.  while  the  projection  cf  the  bell  se  ï< 
well  as  the  foliage  thereon  is  omitted. 

îhat  complète  agreement  of  the  hollows  of  the  pier  with  those 
of  the  arch,  the  capital  in  the  former  becomes  superflnouc,  5no 
it  results  that  the  arrangement  common  from  the  middle  of  tfce 
14  th  century  onward,  whereby  only  the  rounds  hâve  capitals, 
ïïhich  stop  horizontally  in  the  hollows  continuing  in  the  arch- 
es, conversely  to  the  hollows  and  angles  of  the  members  in  ttie 
older  style,  those  at  parts  representing  proper  angles  of  the 
nucleus  of  the  pier  stop  vertically  under  the  capitals  of  toe 

rounds. 
The  form  mentioned  then  makes  the  transition  to  the  piers  w 

without. capitals. 

Elévation  of  capitals  of  compound  piers. 
Différent  heights  of  the  capitals. 
In  gênerai  is  the  rule  correct,  tbat  the  upper  edge  of  tte 
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capitale  décotes  the  base  line  of  tbe  arcb.  Pollowiné  tbis  tbe- 
refore  leads  to  a  complication  of  tbe  rounds  or  little  coIuieds 
everyîfhere,  and  especially  to  an  aneqnal  height  of  the  capitals 
of  the  rounds,  ïrhere  the  base  lines  of  tbe  arches  lie  at  diff- 
érent heights.  Sucb  examples  occur  in  window  tracery,  when  tbe 
base  line  of  the  tracery  falls  below  that  of  the  arch.  But  it 
Kore  necessarily  results  on  vault  bays  wîth   strongly  differiné 
lengths  of  sidea,  first  already  on  tbe  vaulte  of  every  polygon- 
al choir,  where  a  separate  round  is  arrangea  for  each  rib.  î'/ben 
hère  the  side  arches  and  the  diagonal  rifcs  must  coninience  on  o 
one  base  line,  then  as  previously  stated,  their  crowns  must 
either  lie  far  below  the  crown  of  the  vault,  or  their  forics 
lEust  become  extreniely  pointed.  Both  will  be  ayoided  by  raising 
the  base  line  of  the  arch  of  smaller  span,  and  therefore  accor- 
ding  to  the  preceding  rule  the  capitals  of  the  rounds  under  tbeir.. 

iy  thèse  unequal  heights  of  the  capitals  will  be  increased 
the  animated  effect  of  the  whole,  as  well  as  if  the  capitals 
of  toe  différent  piers  filling  the  window  in  the  space  betwesn 
the  rounds  of  the  side  arches  again  fall  at  différent  beights 
as  required  by  the  foras  of  the  tracery. 

Separate  stilted  arches. 

Eut  for  ail  rounds  the  sanie  height  of  tbe  capitals  car:  be  cfc- 
tained  by  a  corresponding  stilting  of  tbe  arches  of  lesser  spsn. 
But  diagonal  ribs  and  side  arches  rest  on  a  common  round,  tbsn 
also  stilting  would  be  avoidec  by  the  arrangeicent  of  sir,aller 
rounds  set  on  the  capitals  for  the  side  arches,  as  for  exsirpls 
in  the  choir  of  the  cburcb  of  the  h^inorites  in  Duisburé, 

Similar  conditions  resuit  on  the  capitals  of  the  detscbeô  c 
piers  ïfith  uneaual  leng!/bs  of  siôes  of  t^yo.   î>iuî  f-)'^  -,  ?'Mrc 
pier  connected  witb  four  rounds  end  separating  two  '?4sleç  of 
egual  neight.  the  capital  of  tbe  round  supporteng  tbe  dis^^crai 
rib,  ïïbose  height  is  fixed  by  the  bsse  line  of  the  rib,  ii:  tr.e 
sinplest  case  extends  around  tbe  satire  pier,  and  tbe  narro^sr 
dividing  arcb  would  be  stilted,  indeed  tbis  arrangecent  beccres 
a  necessity,  if  as  in  Fig,  42?  the  diagonal  rib,  whose  span  ex- 
ceeds  that  of  the  éross  rib,  rests  on  the  nucleus  of  tbe  tif^r, 
therefore  detericining  the  height  of  the  capital  on  tbe  latter. 
On  the  contrary,  if  tne  nucleus  of  the  pier  only  supports  tns 
dividing  arches,  its  capital  and  the  rounds  belonging  to  it  a 
also  in  the  base  line  of  the  dividing  arch,  can  therefore  ts 
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placed  higber  thac  tbe  capitals  oî   the  rounds  beariog  the  cross 

and  diagonal  ribs.  Then  the  bigher  capital  of  tbe  pier  will  eut 
into  the  contiDnation  oî   the  vertical  sarface  of  the  compartiE- 
ent  lying  in  the  profile  of  the  rib.  Still  more  easily  would 
be  found  an  arrangement  of  tbe  last  kind  in  connection  witb  t 
the  plan  of  pier  represented  in  F'ig-  426. 

An  ad justmen t  of  both  Systems  is  found  on  the  round  piers 
with  four  rounds  of  S.  Blasius  in  Mflhlhausen.  Hère  at  the  hei- 
ght  of  the  base  line  s  of  the  diagonal  and  cross  ribs,  the  cap- 
itals deoorated  by  foliage  extend  around  the  entire  pier  and 
on  them  rest  the  dividing  arches  irith  a  simply  profiled  plan 
in  a  manner,  so  that  the  lower  end  of  the  profile  stands  on 
the  round,  as  Pig.  451  shows  in  perspective.  The  dividing  arch- 
es are  stilted  high,  bat  the  weight  of  their  actual  base  line 
is  indicated  by  a  slightly  projecting  moulding  a  intersecting 
the  hollow  of  the  profile  of  the  dividing  arch,  so  that  the 
proper  capital  nf  the  pier  rests  on  a  second  lower  pier,  which 
bears  the  dividing  arch. 

Separated  capitals  of  the  rounds. 

î'he  arrangement  of  the  capitals  at  unequal  heights  occurs  e 
even  uore  in  tbose  piers  of  the  later  period  chiefly  composed 
of  hollows,  on  whicb  ènly  the  rounds  bave  capitals,  as  tbey  a. 
are  found  in  extremely  rich  fornis  in  the  choir  of  S.  Oaen  in 
Rouen.  Hère  rises  each  of  the  rounds,  which  form  the  body  oi 
the  pier  in  their  construction  by  means  of  hollows,  independ- 
ently  of  the  nearest  one,  so  far  as  the  base  line  of  the  srcû 
requires  and  then  bears  its  separste  capital,  denying  ail  rela- 
tion to  tbe  entirety  of  the  pier,  therefore  being  only  in  a 
certain  relation  to  the  diameter  of  the  round.  We  hâve  hère  n 
DOt  only  unequal  heights,  but  even  unequal  heights  of  the  sep- 
arate  capitals,  and  consequently  a  loss  of  ail  independence  of 
the  pier,  and  the  transition  to  the  fcrm  without  a  capital,  c 
continuing  in  the  senbers  of  the  arch. 

Prorri  the  rule  given  above,  that  the  base  line  of  the  arch  dé- 
termines the  location  of  the  capital,  there  is  also  found  the 
exception  formed  by  the  stilted  arches,  there  is  still  a  second 
that  consists  in  this,  that  the  capitals  in  a  sensé  are  taken 
frotn  the  height  of  the  arch,  xhen  they  range  in  the  base  line 
with  the  under  edge  of  the  astragal.  This  condition  is  most 
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distinotly  expressod  in  the  smaller  arcades  of  Notre  Dame  at 
Dijon  (Pig.  542)  or  tho  Windows,  triforiums,  etc.,  where  the 
arch  lines  above  the  cloar  opening  are  full  pointed  arches 
while  the  concentric  plan  of  the  shaft  continued  through  them 
into  the  arch  represents  a  broken  arch  resting  on  the  capital. 
The  entire  forœ  harmonlzes  its  nature  with  the  change  of  the 
springing  of  the  arch  shown  in  Pig.  273, as  of  use,  that  f irst 
the  intersection  of  the  round  is  avoided  and  second  the  little 
column  receives  a  more  slender  form.  An  application  of  it  to 
a  pier  composed  of  several  ooluœns  would  lead  to  an  unequal  a 
arrangement  of  the  heights  of  the  capitals  on  them, 
Height  of  capitals  and  of  ashlars. 

On  the  proportion  of  the  entire  beigbt  of  the  capital, te  the 
dianieter  of  the  colairn  or  of  the  projection  as  well  as  of  tbe 
other  parts  to  each  other^no  détermination  is  possible.An  eye 
trained  by  the  study  of  old  works  in  connection  with  the  Œcst 
accurate  understanding  of  the  spécial  conditions  can  alone 
find  the  right  one  in  a  given  case.  If  already  in  gênerai  a 
larger  colunn  rejnires  a  higher  capital  than  a  slender  round, 
a  direct  proportion  of  the  height  of  the  capital  to  the  diair- 
eter  of  the  colairn  does  not  esist.  In  ordinary  conditions  the 
capital  is  eut  in  a  course  either  witfi  or  without  the  abacus, 
therefore  the  nature  and  size  of  the  irsterial  already  give  cer- 
tain starting  points  and  liipits.  Execution  in  a  single  block 
is  therefore  first  recuired  for  a  conipound  pier  having  tbe  saie 
height  oi  capitals  for  the  rounds  and  intermediate  Eembers  witb- 
out  regard  to  their  différent  sizes,  so  that  also  for  a  round 
pier  with  four  little  shafts  their  capitals  with  the  sane  hei- 
ghts continue  around  the  nucleus  of  tbe  pier  as  shown  in  ?ip*^lO^ 

When  extrême  conditions  of  the  size  ot  the  whole  allow  the 
height  of  capital  possibly  obtained  by  one  course  not  te  arpear 
sufficient,  and  peririt  the  exécution  of  the  capital  in  Itïo   cour- 
ses lying  above  each  other,  ho  construction  is  yet  known  te  us 
in  Germany,  where  this  construction  is  expressec  in  the  iorn 
of  the  capital.  On  the  contrary  forŒS  affccted  thereby  are  to- 
und  in  certain  French  works.  For  wcen  the  necessity  of  a  ^reat- 
er  height  of  the  capital  concerned  only  the  nucleus  of  the  rier, 
the  lower  course  was  only  utilized  in  the  capital  for  the  lut- 
ter, but  for  the  shafts  and  the  continuation  of  the  snaffc  occu- 
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occupied  it  ap  to  the  capital  foriced  in  the  upper  course,  as 
in  the  catliedral  of  An-iens.  On  biie  coiitrary  :  isre  ia  found  in 
Kheiirs  beneath  the  capital  of  the  roiiîîds  made  in  ths  upper  co- 
urse, a  second  sligbtly  projecting  one,  wbose  décoration  reiia- 
ins  witnout  any  conocetioD  with  the  upper  one.  and  it  lies  be- 
neath  the  astragal  ûf'theriatter,  i^hich  coûtibtiss  in  the  icli- 
a,^e  of  the  proper  capital  of  the  pier,  while  the  astra^éal  bel- 
onging  to  the  lower  capital  extends  around  beneath  the  capital 
of  the  pier.  Eut  since  the  astragal  bslonging  to  the  upper  ca- 
pital of  the  round  has  only  a  small  projection,  the  entire  îon\ 
cnly  differs  in  principle  and  not  in  effect  from  that  coŒiLcn 
in  Germany, 

In  contrast  to  the  form  of  the  capital  of  one  block  or  of 
two  lying  on  each  other,  in  any  case  must  we  return  to  the  pe- 
culiar  arrangement  of  the  older  Westphalian  works,  whereby  cap- 
itals  were  only  arranged  for  the  rounds,  but  whose  abacus  ext- 
ends concentr ically  around  the  round  pier.  This  arrangement  had 
its  origin  in.  an  exécution  of  the  pier  in  scnaller  materials, 
which  were  then  bound  together  by  capitals  formed  of  longer  eut 
stones,  so  that  the  piers  lack  combination  by  an  united  capital;| 
accordingly  it  forms  the  transition  to  the  forœ  of  the  pier  in 
brick  construction,  to  which  we  shall  return  later  belovr. 

Bases  ot  colomns  and  of  piers. 

Relation  between  capitals  and  bases. 

The  base  Las  the  purpose  of  continuing  the  pier  ce  the  foun- 
dation,  hence  providing  an  enlargenent  cf  the  section  and  a  t 
transition  froni  the  Œore  complicated  and  smaller  area  of  the 
forn-ier  to  the  souare  and  larger  forir  of  the  latter.  According- 
ly the  base  has  in  comiroD  -«vith  the  capital  the  projections  end 
transitions.  Statically  a  projection  of  the  capital  and  base 
satisfies  siirilsr  conditions.  Since  in  a  ouiet  bcdy  aîl  forces 
occur  in  pairs,  at  every  cross  section  of  the  support  the  ;îei- 
ght  of  the  upper  part  is  opposed  by  an  equal  reaction  of  the 
Icwer  part.  If  a  projection  exists,  i.e.,  if  the  coicpressior 
is  transferred  to  a  laréer  area,  then  is  it  the  same  under  tbe 
effect  of  thèse  two  forces,  whether  the  projection  is  above  ( 
(capital)  or  belon  (base). 

Since  when  capital  and  base  are  under  like  conditions,  i.e., 
where  an  entirsly  definite  compression  is  transferred  to  a 
projection  of  distinct  forir,  and  size,  it  can  accordingly  te   ,] 
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JQStified  to  form  tbeni  exactly  similar,  which  sonaetimes  oocar- 
red  in  tbe  Roffianesaue  period  and  more  freqnently  in   late  Gotbic. 

Bot  as  a  rule  tbe  conditions  for  capital  and  base  are  not  ex- 
actly siinilar,  rather  their  functions  differ  in  more  than  one 
point,  30  that  a  différent  architectural  treatment  is  reouirec 
for  both, 

Pirst  in  massive  piers  the  compression  at  the  top  of  tbe  base 
is  oonsiderably  greater  than  above  the  capital,  since  on  the 
capital  is  only  the  overload,  while  on  the  bas©  further  rests 
the  weight  of  the  pier  itself. 

Then  on  the  capital  are  set  much  divided  members,  while  on 
the  bas©  it  attains  only  a  larger  simple  area. 

Preely  projecting  ornamental  members  that  are  in  place  on  t 
the  capital  must  be  avoided  on  the  base  chiefly  for  reasons  of 
sui tabili ty . 

The  capital  is  seen  by  the  observer  more  obliquely  than  the 
base . 

Einally  an  independent  pier  already  has  much  &n  effect  as  a 
separate  for 01,  that  its  upper  termination  must  express  not  on- 
ly support,  but  also  a  crowning. 

wer© 

Ail  thèse  requirements  taken  in  the  ccost  varied  ways  by  the 

middle  âges  according  to  the  conditions;  capitals  and  bases  ac- 
curately  show  in  a  high  degree  the  refined  stylistic  feeling, 
that  permeates  ail  the  better  works  of  the  middle  âges.  The 
Gothic  knows  no  ready  made  column,  that  like  the  turned  srooden 
pièces  in  a  child's  box  of  building  blocks  can  be  employed  hère 
or  there  at  pleasure;  it  rather  créâtes  for  each  place  a  supp- 
ort belonging  there. 

Members  of  l^he  base. 

CoDSider  first  the  form  of  the  ba.se  of  the  simple  coluir-n  et 
round,  then  hère  as  on  the  bell  of  tne  capital,  the  nearest 
purpose  is  an  enlar^^ement  of  the  basai  fà^rt^   which  by  tfcs  fc^ss 
irouldin^s  extending  concentric  with  the  circlc  cf  ths  colunn 
is  foned  its  proper  hase.  Eut  in  rei^ard  to  tbe  shape  of  tnc 
latter  the  ground  torm   of  the  œass  of  the  base  at  first  reisi- 
ns  ^rithout  influence,  for  it  is  siirilar  for  the  square,  circu- 
lar  or  any  polygonal  form  of  the  latter, 

At  first  the  base  in  many  older  works  is  still  found  entire- 
ly  corresponding  to  the  Attic  type;  thus  on  the  round  bases  in 
tbe  choir  of  the  church  at  Volknassen  (Fig.  543)-  But  te  trc 
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idea  of  spreadiné  the  pressare  froŒ  above  underneatb  as  oppose 
by  the  foriE  of  the  torus  in  a  semiclrcle,  that  eipressed  a  siir 
ilar  function  of  this  menaber  above  and  below,  Since  aiready  tù 
Greeke  partially  departed  from  the  pare  circular  line,  and  par 
tly  expressed  thèse  coDditions  by  the  section  of  the  torus  ac- 
ccrdind  to  b  in  ?ig,  543a  instead  of  like  that  at  a,  it  foucd 
in  Gothic  art  a  still  more  einphatic  accenting  by  the  flatteneo 
foriB  entirely  differing  froni  the  circular  line.  Qu   steep  bases 
the  torus  takes  the  form  of  Big.  544,  or  fron:  low  ones  those 
of  Figs.  545  and  546  (fron  the  monastery  at  WalkenrîedO  or  of 
Fig.  547  (round  pier  from  Notre  Dane  in  Dijon).  Eut  the  shape 
of  this  line  is  of  endless  variety,  and  it  is  about  between 
the  limits  shown  in  Figs.  54?  and  543. 

The  upper  torus,  whicb  is  still  separated  from  the  shaft  oî 
the  column  by  a  fillet,  then  rests  directly  on  it,  indeed  witb 
a  continuation  by  a  curved  line  from  the  distance  a  b  in  5i,g, 
547,  ïïhereby  results  a  sin^ing,  from  which  again  sometimes  & 
splay  rises  to  the  shaft,  yet  it  also  generally  takes  the  fora: 
of  a  flatteried  carve,  o'c  rj   oue  priio~-J  :i.n  v':    ';r  ■:  -i'^'i.i,   as 
îiLCYiïi   by  the  profile  of  the  base  in  the  chorch  at  Varites  repre 
sented  in  Fig.  54S.  îhe  latter  line  is  capable  of  the  mcst  vs- 
ried  shape,  according  as  tfte  convex  or  the  concave  principle 
prédominâtes.  Ecth  tcruses  are  separatcd  by  a  dceply  eut  scct- 
ia  as  in  the  Roman  Attic  bases,  that  either  is  combined  witn 
little  angular  œembers  as  in  Bigs.  546  to  54S,  or  as  in  Fig. 
551  directly  cuts  into  this,  îhe  lower  mar^in  a  of  it  remains 
either  as  in  Fig.  548  i?ithin  the  vertical  drawn  tbrougb  the 
extrême  outer  point  of  the  upper  torus  or  projects  beyond  it. 
Likewise  the  lowest  point  of  tbe  scojbia  lies  at  the  height  c 
(Fig.  547)  or  may  sink  below  it.  Thàs  generally  the  line  of  I: 
tbe  scctia  itself  is  very  variable,  and  its  purpose  is  chiefly 
to  be  sought  as  producing  a  very  deep  shadon,  thus  animating 
tbe  effect  of  the  members  by  the  contrast  witb  ail  scft  shades 
of  the  flat  profile  of  the  torus. 

A  definite  construction  of  suoh  a  profile  is  impossible  as 
in  ail  similar  cases.  As  for  what  concerns  the  proportion  of 
the  height  to  the  projection,  both  are  sometiases  equal,  sorce- 
times  the  first  slightly  exceeds  and  sometimes  the  latter.  Ba- 
ses lying  above  the  eye  of  the  observer  aiready  in  the  Roman- 
esque time  were  steeper  (Figs.  543  and  544  )  .th:».ç .  lihose  below  il 
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For  the  proportions  of  tho  différent  meœbers  to  each  other  it 
œust  be  characteris tic,  that  the  lo»er  torus  oocupies  at  least 
half  the  height  of  the  entire  member.  In  Pigs.  549  and  550  jre 
attempt  by  aiding  Unes  to  gi¥e  only  some  gênerai  startiug  po- 
ints for  indicated  constructions. 

There  a  simplification  of  the  form  of  profile  just  represen- 
ted  was  then  developed,  peouliar  to  the  middle  and  later  peri- 
ods,  when  men  came  from  that  to  omit  the  fillet  over  the  scotia, 
as  having  no  structural  importance,  and  indeed  when  either  the 
upper  torus  «as  omitted  or  the  hollow,  whose  size  was  also  re- 
duced  and  had  lost  its  distinotness  by  the  loss  of  the  fillet. 
By  the  first  way  was  reached  there  Pig.  550  through  Pigs.  551 

and  552,  on  the  latter  after  widening  the  hollow  and  reducing 
the  lower  torus  through  Pigs,  553  to'554  and  556.  The  former 

shape  is  alreacry  founc  in  tne  bcss  fora  on  tbe  little  colons 
on  tbe  jaicbs  of  a  portai  in  the  soatb  transept  of  the  cathedral 
at  î/ayence,  dating  trou  tbe  middle  of  tbe  13  th  century,  tbsn 
fully  developed  at  tbe  end  of  tbe  sanie  century  in  tbe  cave  pi- 
era  of  tbe  cburcb  at  Kaina,  and  lonseausntly  bas  a  bstter  eff- 
ect  than  tbe  second,  tbat  froir,  the  be.^inrting  of  the  14  tb  cei^- 
tory  is  foond  in  the  cbarch  of  the  h'inorites  in  Scest,  and  ttsn 
by  réduction  and  omission  of  tbe  torus  disoïïcs  ail  charact^ris- 
tics  of  tbe  base  as  sucb,  passes  froE  Fig.  35^  for  example  ic 
tûe. -cathedral  of  Frankfort.  Eut  tbe  forn-i  of  tbe  last  is  in  ex- 
act relation  to  the  gênerai  arrangenent  of  tbe  later  fornis  of 
bases,  particularly  of  the  transition  frorr  tbe  circle  to  the 
square  or  polygon  of  tbe  mass  of  tbe  base. 

Tbe  base  witb  the  part  of  tbe  plintb  lying  beneatb  it  is  al- 
ways  Hfougbt  froir  one  block,  Tbe  lo;^  printb  of  tbe  earlier  Ro- 
icanesoue  ccluirn  soon  becoires  s  higber  prismatic  booy. 

Subdivision  of  the  height  and  œeœbers  of  the  base. 

Tbe  proportions  of  the  height  of  tue  base  are  Just  as  flexi- 
ble as  its  projection,  Tbe  total  beigbt  is  îvcm   30  to  60  en, 
or  soŒetiires  airounts  to  Œore.  Tbe  usual  height  reouires  two 
courses  acccrding  to  tbe  oUdinary  diiD€-nsions  of  tbe  eut  blocks, 
and  this  division  in  twc  parts  is  expressed  in  a  projection  cf 
the  lower  part,  made  by  a  wasb,  cove  or  by  a  compound  nenber, 
This  division  into  two  parts  is  then  aluost  typical  for  tbe  r 
ricber  forES  of  bases,  even  where  the  entire  base  consists  of 
a  single  block,  as  on  the  little  coluans  of  window  jaubs  and 
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Witb  the  flat  base  forming  the  margin  of  tbe  apper  stone,  t 
the  niembers  of  the  lower  block  nsually  contraet  by  tlieir  steep 
direction  that  give  a  decided  stamp  to  tbe  outline  of  tbe  ent- 
ire  base,  It  consists  Œostly  of  a  scotia,  that  forics  both  div- 
isions of  tbe  base  by  fillets,  chanifers  or  roundinga,  more  ra- 
rely  is  entirely  simple;  since  it  is  chiefly  seen  in  elevatiop, 
its  effect  noost  be  obtained  by  a  sharper  séparation  of  the  ap- 
per torus  from  tbe  body  of  tbe  base,  a  sinking  below  the  hori- 
zontal extension,  as  at  a'  in  Fig.  548*  Figs,  548,  558  and  564 
give  différent  examples  of  it. 

In  tbe  later  time  of  Gotbic  art  men  began  to  make  thèse  opp- 
osed  directions  of  both  ireiEbers  less  proninent,  making  theni  p 
parallel  or  reversing  the  proportions  and  forming  the  lower 
one  flatter  than  tbe  upper, 

Of  tbe  two  divisions  of  tbe  base  separated  by  tbe  lower  meiE- 

ber,  as  a  rule  tbe  apper  is  higher,  yet  even  this  différence 

also  alternâtes,  sometinies  disappears  or  becomes  o|jpositè.  The 

last  condition  leads  to  an  always  lesser  height  of  tbe  upper 

division  and  finally  to  a  cocobination  of  both  meiDbers,  For  Ft- 

encb  Works  of  tbe  14  th  and  15  th  centuries  is  cbaracteristic 

the  foriE  in  Fig.  557.  resulting  froir.  the  siïïiplification  and  c 

cosibination  of  both  neirbers  of  tbe  base,  and  it  is  repeated  a 

with  tiresome  monotony. 
Square  bases. 

For  the  proper  bcdy  cf  the  base  as  for  the  abacus  of  tbe  cap- 
ital, tbe  square  forni  is  indicated  £or  tbe  saine  reasons.  Indeed 
it  is  nearer  than  there,  since  it  is  already  given  by  the  forii] 
of  the  foundation,  The  upper  .surface  of  this  square  is  then  c 
concentric  with  tbe  base  accoicpaDying  the  citcle  of  tbe  column, 
indeed  first  in  the  sa^e  manner  as  in  Fig.  342,  the  edge  of  t 
the  edge  of  the  bell  is  placsd  beneat'û  tbe  abacus,  so  that  the 
ettreme  circle  of  the  base  is  circumscribed  in  that  square,  'Ifie 
reicaining  four  triangles  lying  in  the  horizontal  surface  were 
already  in  Eonianesque  art  covered  by  corner  leaves  formed  ivitc 
extrême  diversity.  for  static  and  estbetic  reasons,  ïhe  arran- 
gement of  the  latter  waE  coDtinaed.during  the  13  th  century  in 
France  as  well  as  in  Germany,  for  example  in  S,  Elasien  in  îiflfi- 
Ihaasen,  in  the  aisle  of  ^reiburg  cathedral,  and  even  on  tbe 
colunins  of  the  rood  screen  in  the  cathedral  at  LQbeck  (Fig.  io2)\ 
At  first  are  tbey  found  in  that  very  rich  variety  peculiar  totW 
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Romanesque  style  (see  the  usually  recurring  form  in  Figs*  539 
and  56Q.  then  tfiey  take  a  strongly  reourved  shape  of  leat   fou- 
nd  alŒOst  everywhere  (Pi^.  561).,  so  that  aven  this  monotony  is 
clîaracterized  as  vanishing.  Fig,  558  shows  the  corner  leaves 
on  the  bases  of  the  piers  of  the  catiiedBal  of  Rouen. 

Bat  since  sucft  a  leaf  conld  not  cover  the  renaining  area  li- 
tb  math eccati cal  accuracy,  then  according  to  the  principle  ot 
Gothic  art  that  allows  the  horizontal  surface  only  as  a  bearing 
or  floor  surface,  a  chanifer  of  the  opper  edge  of  the  square 
plinth  of  the  base  becanie  necessary.  Tbisl  chanifers  denoted  by 
f  in  F'igs,  549  and  550  then  extend  beneath  the  torus  of  the  b 
base,  so  that  the  latter  projects  at  the  niddle  of  the  side  of 
the  square  beyond  the  chanfer,  By  the  increase  of  this  chan-fer, 
which  then  usually  changes  into  a  hollow,  «as  given  a  nieans  of 
avoiding  the  horizontal  triangular  surface,  or  of  reducing  it 
to  a  miniEuiE,  and  tfius  the  covering  leaves  were  omitted,  Of  t 
the  contemporary  bases  in  Figs.  545  and  546,  the  former  has 
covering  leaves  and  the. latter  bas  not. 

By  the  increase  of  this  chamfer  nentioned,  there  increased 
in  the  sanie  proportion  the  projection  of  the  torus  and  thereby 
the  possibility  of  its  being  injured.  îherefore  this  member 
freouently  did  not  project  beyond  the  entire  sides  of  the  sou- 
are,  but  cnly  about  one  tbird  of  it,  to  e  and  f  in  B'i^.   5^4 
Bhowing  the  way,  so  that  between  e  and  f  the  vertical  surface 
remains  and  extends  under  the  torus.  The  entire  arrangement  is 
preferably  formed,  if  the  circle  of  the  torus  projects  a  little 
beyond  the  square  body  of  the  plinth  as  assumed  in  Fig.  5^4. 

An  increase  of  thie  projection  then  leads  to  the  above  cont- 
rasjied  proportions  in  plan,  so  that  the  square  of  the  plinth 
is  inscribed  in  the  outer  circle  of  the  base,  wbereby  the  edge 
of  the  torus  forir:s  a  projection  at  each  side  cf  the  plinth,  w 
which  makes  necessary  a  spécial  support  at  the  middle.  The  lat- 
ter is  then  obtained  by  a  corbel  remaining  from  the  mass  of  tbe 
plinth,  which  as  a  rule  is  snaped  like  an  irregular  part  of  a 
polygon,  producing  a  wider  base,  as  shown  by  a  b  c  d  in  the  up- 
per  half  of  Pig.  565a.  Thereby  only  the  part  a  b  c  of  the  torus 
foriES  a  free  projection  with  a  horizontal  surface  beneath. 

But  the  size  of  this  surface,  as  well  as  of  the  before  ment- 
ioned  corbel  a  b  c  d  may  be  reduced,  if  the  square  of  the  plin- 
th projects  at  the  angles  beyond  the  circle  of  the  base,  as  -^t. 
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f  iD  the  lower  quarter  of  Fig,  565a.  But  thèse  projecting  ang- 
les of  tbe  plinth  then  first  are  broken  beneatÈ  tbe  base  as  at 
g  h  i  or  k  1  lE  D  as  in  the  right  qaarter  of  the  saine  Fig,,aBd 
above  tfae  lower  tnember  of  the  plinth  by  a  wash  niade  Id  its  ori- 
gical  form,  so  that  the  plinth  receivés  the  forni  represented 
in  élévation  in  Pig.  565»  Likewise  with  the  arrangeicent  of  the 
corbels  Œentioned  with  that  represented  in  Fig.  564,  the  hori- 
zontal member  breaking  the  angles  of  the  plinth  were  connected, 
Such  bases  are  found  in  the  church  at  colmar,  The  corbel  nient- 
ioned  under  the  edgs  of  the  base  generally  received  a  simple 
foriE,  That  given  in  Figs.  5^5  and  5^3  is  almost  typical  for  it. 
On  the  charch  of  S.  Thomas  in  Strasburg  as  well  as  on  certain 
piers  of  the  minster  they  are  found  peplaced  by  leaves.  Fig,565t 

:>:à.  peculiarly  rich  ^orm  of  plinth  oomprising  most  sliapes  men- 
tioned  is  then  found  In  the  càùrch  at  Gelnhausen  (Fig.  563). 
Hère  the  circle  of  the  base  projects  a  little  beyond  the  midd- 
le  of  the  sides  of  the  square  plinth.  But  the  latter  is  divid- 
ed  by  a  recess,  in  which  is  visible  a  plinth  ia  a  quatrefoil 
plan  set  under  the  circle  of  the  base.  Above  the  lower  plinth 
this  sinking  then  extends  into  the  square,  while  the  moulding 
formed  extends  hori zon tally . 
Thereby  the  sides  of  this  recess  eut  beneath  the  base  above 
form  a  projection  from  the  circle  of  the  base,  which  is  cover- 
ed  by  the  corner  leaves,  just  as  tl?e  projection  of  the  quatre- 
foil permits  the  arrangement  of  the  before  mentioned  corbels. 
The  effect  of  the  entire  form  is  extremely  vivid  because  of  t 
the  varied  shadows,  that  resuit  from  the  rich  alternation  of 
the  ground  forms,  and  it  is  further  of  interest,  that  it  prop- 
erly  is  represented  as  an  intersection,  which  results  from  the 
System  of  the  square  plinth  transferred  from  Bomanesque  art 
with  the  round  form  predominating  in  the  neighboring  early  Go- 
thic  Works  in  Hesse  and  Westphalia. 

Ey  the  projection  of  the  base  beyond  the  plinth  given  io  Fiés. 
565  and  565a  results  both  ths  crigin  of  the  twofold  shape  for 
tbose  smaller  bases,  that  are  formed  b:  a  single  eut  stone, 
froiïj  the  necessary  isass  of  tbe  latter.  It  expresses  this  nown- 
ere  more  clearly  than  on  the  bases  of  the  cfaapel  in  raris  nade 
od  two  layers  and  accordin^ly  divided  in  twc  parts,  on  whici: 
the  upper  base  with  regard  to  that  projection  above  the  joint 
extends  with  a  wash,  so  that  tbe  entire  base  is  really  triclv 
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divided, 

iDStead  of  the  recesses  at  tbe  angles  given  in  Pi^.  565.  th- 
èse niay  be  chamfered,  by  wbicb  tbe  cbaracter  of  tbe  square  ^r- 
ouDd  fopD]  givïD  in  tbe  return  at  a  in  Fig,  5^5  elways  conticues 
Generally  tbe  skuare  ground  forir  of  plictb  recessed  froïc  ail 
bases  removed  froK  bunian  contact  is  most  suitabl^,  as  on  tbe 
little  coluDDns  of  window  jambs,  mallions,  etc. 
Polygonal  bases. 

But  for  ail  bases  standing  on  tbe  floor,  is  for  ail  piers  of 
vaalts  ând  sbafts  tbe  square  form  bas  certain  disadvaDtages  in 
conséquence,  because  by  tbe  wide  projection  of  tbe  angles  tbey 
ff)ake  a  large  area  inaccessible,  and  are  easily  injured  by  rep- 
eated  contact  witb  tbe  rectangular  angles.  Consequently  it  was 
next  to  cbaiLfer  also  tbe  plintb  like  tbe  capitals  and  finally 
to  adopt  tbe  polygonal  ground  forn}.  Pirst  are  tbe  singnie  round 
or  polygonal  piers.  in  wbicb  also  tbe  forros  of  tbe  transition 
to  tbe  square  sbown  in  Figs.  5^4  and  5^5  require  a  considérable 
magnitude  and  tberefore  demand  an  inconvénient  beigbt.  In  a  f 
far  less  degree  can  tbe  polygonal  square  forn  be  obstrnctive 
oc  tbe  bases  of  tbe  rounds,  and  at  tbe  sanie  tiire  for  piers  con:- 
posed  of  separate  rounds  witn  tbe  coinbination  of  tbs  separatc 
square  plintbs,  wben  tùcse  supporting  tbe  diagonal  ribs  are 
set  diagpnaljy,  and  a  polygonal  ground  forni  easily  results*  î 
Tberefore  are  sometines  found  in  tbe  sa^e  work  tbe  round  nave 
pier  îïitb  tks  octagonal,  tbe  rounds  and  cluster  of  sbafts  wittb 
square  bases,  tbus  in  Notre  Dame  of  Dijon. 

Likewise  also  tbe  separate  square  bases  of  tbe  rounds  can  be 
coffibined  on  a  polygonal  support. 

Tbe  adoption  of  tbe  polygonal  ground  for^  for  tbe  clinth  ren- 
ders  ïïîore  easy  for  tbe  considérable  diaceter  of  tbe  colaiin  fne 
forniation  of  that  transition,  and  nakes  it  superfluous  for  a 
smaller  dianieter,  since  tben  tbe  projection  of  tbe  edée  of  tne 
round  base  over  tbe  sides  of  tbe  polygonal  plintb  is  so  sirall, 
even  wben  tbe  polygon  is  sincsit3ed  in  tbe  circle,  it  can  rensin 
witbout  support. 

Only  for  detacbed  piers  can  be  prodnced  a  regular  polygon, 
wbile  on  ail  wbetber  a  pier,  a  wall' surface  cr  below  rounds 
joined  together,  tbe  Jonction  of  tbe  plintbs  soiretiiEes  présents 
tbe  fondation  of  a  regular  polygon,  permitting  only  a  sousre 
to  originate  froni  tbe  corresponding  division  of  tbe  circuiar 
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serments  re'^Laininë   free,  Tbus  in  Fig.  5ô6  the  polygon  of  the 
plintb  of  the  round  resulting  trom   tbe  division  of  tbe  corve 
into  fiv3  parts,  would  be  irre^ular  in  coupletion. 

Tbe  Giflèrent  foras  of  tbe  transition  shown  in  Figs.  564  and 
565  also  sometimes  are  eicployed  on  tbe  polygonal  plintb  for  d 
décoration.  Generally  are  foand  particalarly  tbe  cats  taken 
froE  tbe  angles  of  tbe  polygonal  plintb  as  in  Fig.  56^,  and 
by  the  stroDger  accenting  cf  tbe  angles,  tbey  accent  tbe  vivid 
effect  of  the  whole, 

Round  plinths  etc. 

Tbe  previoasly  mentioned  round  plinths  likewise  in  lÉost  cases 
consist  of  twofold  projections  cbaracterized  by  members,  and 
tbe  foriDS  of  the  ffiembers  are  indeed  tbe  same  as  for  tbe  sqnare 
and  polygonal  plintbs.  Only  tbe  proportions  change  so  far,  to- 
at  while  on  ths  lattsr  tbe  torus  terminâtes  tbe  proper  base  a 
and  tbe  chairfer  below  belongs  to  tbe  plintb,  hère  a  deciîed 
séparation  is  absent.  Hence  tbe  toras  ending  tbe  base  is  coirb- 
inec  witb  tbe  cnaEfer,  tbus  receiving  a  recurved  sbape  as  in 
Fig.  567,  or  is  also  onitted  and  tbe  irouldings  cf  the  base  enô 
beloïï  ?7itb  s  bcllow  or  cnaEfer  as  in  ?ig.  556. 

ïïbat  13  said  hère  of  tbe  rccDd  base  is  like-.?ise  true  of  sll 
tbat  bave  no  transition  frci  cne  ground  fom  te  anctber,  cr 
ffbere  tbis  transition  is  fcrired  by  the  noalding  itself.  'Ibis 
last  arrangenent  tbat  corresponds  te  tbe  font  cf  capital  shown 
in  Fig.  503  is  shown  in  perspective  in   Fi^.  565.  îbe  transiti- 
on froni  tbe  round  to  tce  polygon  Eore  easily  occurs  in  tbe  scc- 
tis  of  tbe  base  thaï]  in  the  bell  cf  tbe  capital,  since  tbe  for- 
mer becomes  horizontal  at  a,  so  tbat  as  ^iven  in  Fig.  5^2,  cn- 
ly  tbe  insertion  of  tbe  triangle  a  b  c  in  the  horizontal  pla^e 
is  necessary  to  effect  tbe  transition.  In  a  sinilar  way  oc  s~- 
all  ïïall  coloŒns  tbe  plintb  loulaic^s  sonetises  bepin  witb  2 
little  horizontal  plane  (Fig.  5èS3)  tbat  irakes  tfcs  transition 
to  tbe  polygon. 

A  coïïîbination  of  tbe  plan  of  tbe  rcnnd  witb  tbat  of  tbe  pol- 
ygonal plintb  is  indeed  shown  sometinieE,  cbiefly  in  foms  «cu- 
ally  occarring  in  tbe  15  tb  century,  where  tbe  plintb  reEair.s 
round,  but  the  polygon  bas  the  flûtes  eut  for  a  short  distance 
below  tbe  base,-  tbat  again  by  a  wasb  pass  into  tbe  circle.  Eut 
soiEetiESS  tbis  fluted  body  also  passes  into  a  polygon  insteac 
of  tbe  circle  of  peculiar  form,  sucu  plinths  are  shown  on  rec- 
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recurved  rounds  as  shown  by  F'ig.  56?. 

Hère  the  moulding  of  the  base  extends  around  the  plan  of  the 
round,  so  that  the  little  projection  a  intersecting  the  mould- 
ing  has  the  nidth  b  c  at  the  plinth.  The  arc  b  d  of  the  plinth 
is  then  divideà  into  three  parts  and  each  of  thèse  parts  and 
also  the  breadth  b  c  is  hollowed  in  a  flat  circular  arc,  so  t 
that  the  surface  c  b  e  f  d  becomes  the  form  of  the  plan.  Thèse 
concave  surfaces  then  stop  below  the  base  at  a  in  Pig.  567, 
and  at  b  pass  by  a  vrash  into  the  corresponding  polygon,  which 
receives  an  entirely  irregular  form  and  by  another  wash  broad- 
ens  into  the  lower  division  of  the  base. 

Différent  forcns  of  plinths  of  the  late  period. 

i'he  loTfQT   plinth  is   then  cften  entirely  omitted  on  the  suai- 

-j-  Vi  p 

1er  coluiEDwS  and  rounds,  ^nile  in  coritrsEt  fcetTreen  the  fluted 
and  siEcotb  parts  of  the-  plinth  is  tbouéht  to  be  found  a  substi- 
tute.  This  contrast  will  then  be  increased,  if  the  angles  et 
the  fluted  portion  instead  of  bein.g  vertical,  rise  epirally  a^ 
in  r?ig,  569«  SoŒGtiiEes  thèse  spirals  also  extend  froc  cne  peint 
to  both  sides,  thus  crossinç^  and  foming  little  lozen^es,  ^rioij- 
in   whicn  tne  flûtes  appear,  or  frcir  the  saire  peints  also  rise 
vertical  angles,  so  that  the  number  oi  intersections  is  incre- 
ased and  little  triangles  are  formed.  Or  tne  ed^es  are  carrisa 
vertically  for  a  short  distance,  then  rassing  into  tfce  direct- 
ion of  the  spirals  and  later  back  into  verticals,  or  the  surf- 
ace of  the  cylindrical  portion  has  scales;  in  brief  the  Gcthic 
art  of  the  15  fch  and  l6  centuries  developed  an  inexhaustible 
diversity  in  the  Œcde  of  treatuent  of  "jast  this  part  of  the 
architecture,  as  prcved  by  a  rien  choice  of  exairples  to  be  fo- 
und in  Kallenbach  and  Heideloff. 

If  even  the  îiodes  of  treatŒent  described  produces  a  puérile 
effect  wùen  applied  te  plinths  of  laréer  piers  and  rounds,  yet 
it  is  sfcill  in  place  Êhenever  very  near  the  eys,  en  îîhich  it 
usualiy  falls  and  fer  a  longer  tiire,  as  tor  exairple  espscially 
on  the  little  ccluir.ns  and  rounds  on  the  window  jairts  of  seculsr 
buildings. 

An  application  of  this  ornaniental  rrctive  to  actual  plinths 
of  rounds  is  found  on  the  piers  of  the  churcfc  of  S.  Katherine 
in  Eschwege  (Fig,  570)  dating  froii  the  second  half  of  the  15 
th  century.  Hère  bensath  the  round  base  is  a  fluted  part,  ïïfcicn 
passes  aéain  into  the  circle  farther  down.  This  transition  is 
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not  icade  by  tfte  osual  wasb,  but  by  round  arches  falling  at  botb 
sides  to  tbe  circular  line.  The  lower  cylinder  tben  passes  th- 
rough  the  lower  couldiag  of  the  plinth  into  the  octagon  acccrc- 
ine  to  tûe  way  shown  in  ?ig,  568,  A  simllar  fom  is  shown  ty 
the  plinth  of  a  round  in  the  choir  of  the  cburch  at  Iffiicenhausen 
in  Big.  5'/l,  on  wbich  the  transition  froïc  the  octagcn  witb  con- 
cave sides  beneath  the  base  into  one  larger  and  with  straigbt 
sidss  is  niade  by  angolar  feables  over  the  sides  of  the  latter, 
while  the  proper  twofold  division  of  the  plinth  is  expressed 
by  a  Œoulding  extsnding  around  below  those  gables. 

In  ail  thèse  arrangements,  y?hat  is  sought  is  not  iristaken, 
they  pass  from  the  simple  beauty  of  the  older  art,  but  they 
are  still  in  a  thoughtful  way  derived  frcm  tbe  nature,  witc 
simple  means  prcducing  an  alttost  rien  effect,  and  cân  serve 
as  valuable  starting  points  for  the  developuent  of  varions 
forirs  of  détails,  particularly  on  works  of  secular  architectur:. 
Socle  of  the  plinth. 

Besides  the  already  often  irentioned  two  parts  of  tbe  plinth, 
there  is  also  sonietiires  found  a  socle  or  step  on  which  rests 
the  plinth,  like  the  upper  course  of  the  foundation.  The  grcur-c 
foriT;  of  the  simple  square  is  however  seldom  shown,  as  a  rule 
it  is  replaced  by  another  forE  correspcnding  better  te  ths  en- 
tire  plan  of  the  plinth  of  the  pier  and  représentiez  a  certein 
siEplificaticn,  Accordingly  is  first  cf  ail  tbe  simple  souare 
set  diagonally  as  in  tûe  church  cf  the  l'inorites  at  nôxtcr  (?i^. 
572)-,  or  V7ith  clipped  corners,  aise  with  four  souares  or  octa- 
gons  projectinê  from  the  angles,  that  éives  the  ground  fora, 
The  additional  area  of  this  socle  generally  reŒains  horizontsl 
with  simple  sides  and  is  rarely  occupied  by  s  wash,  on  which 
stand  the  plinths,  like  the  rounds  of  the  Tiebfrauen  churcc  in 
FTanktort,  Fié.  574. 

Simpler  is  the  forir  when  the  socle  at  the  sarr,e  time   foms  t 
tne  lower  division  of  the  plinth,  or  when  the  latter  assuires 
a  foriE  differin.ê  froin  the  plan  of  the  upper  plinth,  siinplifyii-^ 
the  ground  fcrn:  of  it.  Such  a  icrir,  is  shown  in  Fig.  573  frcE 
the  l^inorites  church  in  Cologne.  Hère  the  plintn  is  a  square 
set  diagonally  with  clipped  corners  correspondiné  to  the  oct?î<- 
onal  sides  of  the  plinths  of  the  rounds  set  on  then,  so  thât 
the  surfaces  f  lie  in  the  horizontal  plane. 
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Cd  the  plinth  of  a  round  represented  in  P'ig,  574  froïc  the  h 
Liebfrauen  church  the  bases  are  round  and  then  extend  after- 
ward  in  the  plinth. 

Use  of  the  plinth  on  piers  of  coinpouDd  plans, 
Stepped  piers. 

As  for  what  concerns  the  différent  arrangenientB  of  plans  for 
piers  or  rounds  of  coŒpound  plans,  then  ail  that  was  said  of 
capitale  is  applicable  with  few  modifications.  On  tiie  older 
stepped  conipound  piers  with  rounds  in  the  anéles  and  on  the 
outer  sides,  such  as  are  found  in  Strasburg,  Rouen,  etc.,  the 
plinths  of  the  rounds  are  square,  are  again  found  at  rigbt  an- 
gles with  eacb  other,  thus  reproducing  the  ground  fom  of  the 
nucleus,  wbich  itself  reirains  without  plinth  and  rests  in  the 
angles  on  the  plinths  of  the  rounds  as  in  Fig,  55S«in  Eoeen. 
The  Eôffibers  enclosing  the  an&les  of  the  nucleus  of  the  pier 
pass  again  intc  the  square  fori  above  the  plinth  of  the  round, 
îhis  arrangeirent  surfers  the  next  iLodif icaticn,  when  the  plinth 
squares  of  tne  rounds  bearing  the  diagonal  ribs  are  set  in  the 
direction  cf  the  latter  as  in  Gelnhausen,  FTeiburé,  h'antes,  or 
when  the  plinths  of  certain  rounds  are  polygonal  instead  cf  s 
square,  or  when  ail  plinths  are  polygonal,  The  gênerai  foric  w 
was  richer  uhen  the  ffieir/oers  of  t-ne  base  aise  ccntinusd  ths  st.-zi 
ped  nucleus,  as  on  the   piers  in  tûe  traL^tcts  of  the  churcr.  cf 
the  ircnastery  of  nsina,  arrsnged  as  in  Fig,  421, 
Round  piers  vtith  rounds. 

For  round  plans  connected  with  four  rounds,  the  same  base  ex- 
tends  around  the  round  nucleus  and  the  rounds.  ïhen  ail  plinths 
are  eithsr  circular  or  thcse  of  the  rounds  take  a  -quare  or  pc- 
lyécnsl  fcm  and  unité  v/ith  the  round  plinth  cf  tne  pier,  Cd 
certain  works  are  also  found  the  arrangeirent,  tnat  only  the  r 
round  plinths  of  the  rounds  are  dividec  intc  t?rc  parts,  but 
the  pier  is  only  surrounced  by  the  lower  cenber  cf  the  plinth, 
and  indeed  this  occurs  particularly  on  the  piers  cf  thcse  ïïest- 
phalian  works,  whose  capitals  are  forired  accordin?^  te  the  esiic 
principle  before  explained.  Thus  generally  a  certain  harircny 
of  the  ground  fori:s  and  the  arrangei^ents  of  the  plinth  and  cap- 
ital is  usual,  yet  is  net  exactly  to  be  regarded  as  a  rnle. 
Likewise  also  the  plinth  if  the  nucleus  of  the  pier  usually  ss- 
suires  a  polygonal  plan,  and  even  the  diagonally  set  square  2s 
in  EheiES,  The  octagonal  plan  in  Fig.  570  l-sd  te  e.   peculiar 
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treatŒent.  fiere  tûe  .éreater  différences  between  the  circle  aDd 
octagon  caused  by  the  ^rester  diameter  of  tfae  pier  prescribec 
a  magDÎtuâe  for  tHe  plintfi  meniber  forming  tbe  traneition,  uns- 
uitable  for  the  smaller  plinths  of  the  rooDds,  hence  the  diff- 
erect  forni  of  the  latter,  which  then  intersected  the  former, 
This  iDeguality  of  the  plinths  of  the  pier  and  the  rounds  is 
found  however  in  lEuch  earlier  works,  Generally  the  proportion 
between  nucleus  and  rounds  is  so  peculiar,  that  both  arrangeir- 
ents  as  well  as  the  iiŒilar  base  or  plinth  enclosing  both  as 
well  as  the  différence  between  tbem   csn  be  justified. 

The  same  combinations  of  the  ground  forms  result  on  round 
piers  with  a  group  of  rounds,  of  which  we  hâve  given  an  example 
in  Pig.  436.  Just  in  the  given  case  are  the  plinths  of  the  ro- 
unds with  their  sides  in  the  longitudinal  direction,  but  the 
plinth  of  the  round  pier  is  an  octagon,  while  on  the  pier  of 
similar  ground  form  the  cathedral  at  Besancon  the  nucleus  has 
a  round,  and  the  rounds  hâve  square  plinths,  yet  so  that  the 
plinths  of  the  rounds  under  the  diagonal  ribs  are  placed  in  t 
the  direction  of  the  ribs. 

f.!ore  easily  thsn  for  the  transition  froŒ  the  round  pier  7;irfc 
foar  rounds  to  the  octaéon  of  the  plinth  Is  nade  that  for  tne 
round  pier  with  eight  rounds.  This  can  either  be  placée  se  tbat 
the  edges  of  tbe  octagonal  plinth  are  visible  between  the  clin- 
ths  of  the  rounds,  as  in  the  church  of  colcar,  or  it  is  set  d 
diagcnally,  when  only  the  sides  of  tbs  plinths  of  the  rounds 
are  visible. 

On  compound  piers  of  the  iniddle  period,  7?hcse  rounds  are  ccn- 
nsctsd  by  hcllows  or  by  richer  meirbers,  there  are  found  différ- 
ent arrangements  of  the  plinths, 

Compound  piers  of  the  middle  and  later  times. 

First  the  nen-ibers  of  tbe  base  surrounds  the  différent  parts 
of  the  plan  of  the  pier  parallel  or  concentric,  With  a  smallsr 
size  of  the  hollcws  only  the  upper  and  less  projectiné'  ceir^ber 
of  the  base  can  extend  around.  while  the  outer  ireiber  of  the 
bases  of  the  rounds  and  aise  tbe  plinth  intersect,  so  that  tne 
hollows  disappear  in  the  plinth.  Eut  as  a  rule  the  hollow  is 
also  not  expressed.  nheve   by  its  size  would  be  possible,  sincs 
the  recesses  produced  thereby  in  the  clinth  itself  would  te 
too  narrow,  'Then  the  upper  ir-eirber  of  the  base  already  extends 


310 
fcefore  the  hollo;v  in  the  directioD  of  its  chord.  Wbat  concerns 
the  carrying  of  tûe  icoulding  aroand  an  ogee  meniber.,  tbîs  cannot 
fce  carried  around  the  added  edge  in  a  concentric  arc,  but  acc- 
ording  to  an  approximate  straight  line  or  curve  (Pig.  5-?),  w 
where  tùe  middle  part  of  the  curve  lies  at  c', 

Also  as  now  on  compound  piers  with  a  stepped  nucleos  only  t 
the  rounds  bave  plinths,  on  »hich  are  set  the  angles  of  the  nu- 
cleus  (F'ig.  553).,  the  sace  systeir  is  also  found  used  on  thèse 
later  plans  of  piers,  on  which  the  hollows  and  some  intermedi- 
ate  meEbers  represent  the  nocleus  of  the  pier,  Only  the  forn 
ïïill  fcere  be  the  more  striking,  since  the  plinths  of  the  rounds 
do  net  combine,  but  between  them  are  allowed  the  hollows  and 
fillets  or  membera,  tfcen  extendiné  with  theE  te  a  couteod  pllnth, 
&ig,  574  shows  such  an  exauple  froiE  the  Liebfrauen  church  in 
FTankiort,  which  is  thereby  still  simply  represented,  so  that 
the  rounds  yet  cave  equal  diameters,  ând  therefore  eoual  plin- 
ths. But  since  the  separate  plinths  fcelong  only  to  the  rounds 
and  not  to  the  nenbers,  and  their  connections  with  then:  are  c 
only  represented  by  the  ccidiiiod  socle,  by  which  could  thec  be 
nade  the  combinatlon,  if  the  plinths  of  the  rounds  were  anlike, 
it  is  next  to  shape  the  plinths  in  proportion  to  the  oneausl 
sides  of  the  rounds.  î'hus  for  example  if  we  conceivr  c^e   fillet 
£  in  tne  plan  (Pig.  57-*^)  te  csve-a  rouîna,  this  •r7onla  receiv-^ 
a  sffsller  plinth  siEilar  te  tne  larger  ones,  ana  thereby  the 
diversity  of  ths  separate  fcms  cf  plinths  would  be  enhan-ced 
according  te  the  scale  of  the  neirbers  of  the  pier. 

Eut  alffiost  inextricable  will  be  the  couplication,  if  aise 
the  Ducleus  of  tbe  pier  represented  by  the  hollows  receives  i 
its  separate  low  plinth,  which  is  intersected  by  the  plinths 
of  the  ogee  leœbers  and  prisiiatic  bodies  thec  teririnating  on 
a  consîEon  socle. 

Also  as  the  latter  fcm  now  resultsbecause  also  tbe  hollows 
receive  their  separate  plinths,  so  that  one  yields  to  then  wits 
the  sair.e  right  as  to  the  rounds,  then  proceeding  in  the  oppos- 
ite direction,  so  that  also  for  the  rounds  are  oniitted  the  pl- 
inths of  ail  parts  of  the  plan  stop  on  a  wash,  which  rises  froa 
the  edge  cf  a  regular  socle,  generally  shaped  to  correspond  te 
the  plan  of  the  pier. 

Th»rei9y  originated  the  forms  of  plinths  occurring  already  in 
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the  Wiesen  churoh  in  Soest  in  the  14  th  oentury  and  in  th©  nayo 
of  Erfurt  cathedral  in  the  15  th  oentury.  In  the  former  the  p 
plan  of  the  pier  forms  a  circumscribing  square  (fig.  440),  and 
in  the  latter  the  corresponding  octagon  is  the  ground  form  of 
the  soc5le,  from  whose  edge  rises  the  «ash.  In  both  cases  is  th- 
en  lacking  the  extension  of  the  ground  form,  at  least  in  the 
reoogniaed  outline  of  the  whole,  thus  an  essential  requirement 
of  the  form  of  the  plinth,  ffurther  the  transition -from  the  rich 
plan  of  the  pier  to  the  simple  one  of  the  soole  by  a  irash  is 
yet  formed  in  à  powerful  iray  and  finally  the  effect  of  the  who- 
le  is  dry  in  even  .a  high  degree,  as  that  of  the  one  previously 
desoribed  is  complex,and  entirely  inferior  to  the  quiet  beauty 
of  the  lines  of  a  plinth  formed  according  to  the  earlier  method 

Yet  this  affected  form  must  not  be  too  li|(htly  esteemed.  The 
entire  neoessity  for  its  formation  was  given  as  soon  as  the 
rounds  and  the  nucleus  had  been  fused  by  members  into  a  oontin- 
uous  entirety,  instead  of  shaping  each  part  according  to  a  def- 
inite  ground  form,  and  their  homogenèity  was  only  expressed  by 
their  position.  Thus  in  the  early  piers  (Pigs.  419  to  430)  each 
of  both  parts  can  be  conceived  as  exiâting  for  itself,  or  rath- 
er  after  removal  of  the  rounds  the  nucleus  still  retains  an  in- 
dependent  ground  form,  while  already  in  Pig.  438  such  a  sépara- 
tion by  the  removal  of  the  rounds  leaves  the  nucleus  as  a  muti- 
lated  body.  The  lacking  independence  of  the  nucleus  permits  a 
widening  of  the  hollows,  an  entirely  oapricious  form,  which  fi- 
nally soarcely  deffers  from  any  other  profile  of  a  moulding, 
and  thus  also  permits  the  forms  of  plinth  last  mentioned. 
Intersections . 

And  also  tbe  pénétration  of  tbe  more  or  less  coirpound  body 
of  tbe  pier  by  tbe  cône  or  pyranid  no??  furtber  forirs  tbe  theca, 
that  tbe  Eore  ornaEental  fornis  of  plinth  in  the  late  Gotbic  v 
varied  with  inexhaustible  variety.  As  in  Fig.  574  the  transit- 
ion to  the  cylindrical  socle  is  formed  thereby,  so  in  gênerai 
ail  transitions  from  one  ground  forn  to  the  other  is  thereby 
Kade  possible,  and  also  thns  is  affected  tbe  extension  of  tbe 
basai  forms  of  plinths  by  thèse  transitions. 

In  the  right  half  of  Pig.  575.,  let  the  inner  rectangle  jritfl 
concave  sides  be  the  ground  form  of  the  upper  division  of  th© 
plinth  o.£    a  column,  ;»hose  plan  is  indicated  by  the  inner  circlôi 
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and  the  circumsori  bed  diagonal  octagoa  bjj  the  groand  form  of 
the  lower  division  of  the  plinth,  then  as  shown  in  Pig,  475a, 
the  transition  by  the  pyramidal  body  b  c  d  o¥«r  the  triangle 
abc,  which  makes  the  différence  in  the  area  of  the  t«o  ootagons 
is  found  in  ?ig.  575,  but  in  a  richer  way  if  a  member  formed 
according  to  the  projection  e  f  (Pig.  575b)  rises  froœ  the  edge 
of  the  lower  ootagon,  whose  angles  piero»  at  the  points  .  g  and 
h  the  concave  surfaces  of  the  upper  tnass  of  the  plinth,  so  that 
instead  of  the  pyramids  mentioned,  they  form  small  moulded  bod- 
ies.  If  then  the  lower  octagon  receives  a  greater  projection, 
then  would  the  aaoulding  produced  by  it  either  join  directly  be- 
neath  this  body,  thus  extending  its  moulding  as  in  Pig.  575  r 
right,  or  by  separated  there  by  a  snort  vertical  pièce, 

It  is  not  in  the  nature  of  sach  forxs,  that  the  ground  forms 
placed  on  each  other  require  each  other,  that  further  the  plan 
so  constructed  also  affects  the  dimensions  of  height  in  the  él- 
évation. Tbus  hère  the  internai  cctagon  first  deterrcines  that 
circuaascribed,  and  furthsr  the  angle  i  of  the  square  circumsc- 
ribed  about  the  internai  octagon  fixes  the  lower  projection  of 
the  plinth.  Thus  in  the  élévation  the  height  a  b  is  fixed  by 
the  depth  i  k  in  the  plan,  the  height  c  e  by  one  side  of  the 
square  described  about  the  inner  octagon,  the  height  of  the 
little  pyramid  or  moulded  body  by  the  length  a  i  in  the  plan, 
and  in  the  right  half  the  height  f  g  is  determined  by  a  side 
of  the  inner  octagon. 

In  the  plan  of  Eig.  576a  the  proportion  of  the  two  inner  oc- 
tagons  is  then  changed,  so  that  the  one  set  diagonally  is  des- 
cribed with  the  same  length  of  sides  as  the  first,  instead  of 
being  circumscribed,  so  that  the  two  octagons  intersect  each 
other.  About  both  octagons  are  then  described  squares,  yet  so 
that  the  squares  are  set  diagonally  with  the  octagons  and  the- 
refore  intersect  like  the  octagons  and  form  a  star  plan  by  Con- 
necting the  angles  of  thèse  results  the  outer  octagoa  giving 
the  lowest  ground  forœ.  Pig.  576  shows  the  corresponding  devôl- 
opœent  of  the  élévation.  On  account  of  clearness,  the  corresp- 
onding points  in  plan  and  élévation  are  indioated  by  the  saae 
let  ters . 

Acoordingly  the  intersection  of  the  samo  ground  foras  of  botb 
octagons  and  of  both  squares,  which  bas  givea  the  xotive  o 
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form  i^f  plintb,  and  whioh  in  genoral  Afforduan  alœost  kaloidos- 
copie  nèans  of  continually  producing  new  forms.  In  Hoffstedt 
the  term  quadrature  is  assuœed,  f»or  the  intersection  of  squares 
and  that  of  triangulatur©  for  that  of  triangles, 

îhe  development  Crom  the  quadrature  is  expreased  more  deco- 
ded^y,  when  both  squares  appear  not  at  différent  heights  as  in 
?ig.  576,  but  in  the  saaae  division  in  height.  Acoordingly  is 
formed  that  of  Figs.  577  »nd  $78.  The  star  ground  form  is  exp- 
ressed  in  the  left  half  of  the  élévation  by  the  prismatio  body^ 
.  b,  o  d,  enclosing  the  octagonal  nuoleus,  which  at  top  forms 
the  octagonal  surface  as  at  x   in  Pig,    575.  Thèse  are  set  off 
by  the  plinth  e  f,  so  that  also  the  members  lying  in  the  plane 
of  this  plinth  project  beyond  its  sides*  by  the  lower  member  g 
is  made  the  transition  to  the  square.  In  a  richer  form  the  si- 
dès  of  the  prismatio  body  can  be  still  ornamented  by  blind  tra- 
cery.  In  this  manner  is  treated  7ig.  578,  which  at  the  same  t 
time  differs  from  Pig.  577  in  that  from  the  star  form  the  tran- 
sition is  not  to  the  square  but  to  the  ootagon,  and  iadeed  is 
not  there  only  by  a  member,  but  is  formed  by  a  little  prism  in- 
verted  between  the  parts  of  the  star. 

Pigs.  580  and  580a  then  exhibit  a  form  of  plinth  from  the  t 
triangulature,  which  also  has  the  peouliarity,  that  the  membera 
by  which  the  triangular  prism  is  attached  to  the  hexagonal  nu- 
cleus,  not  as  before  to  the  sides  of  the  former,  but  hère  acc- 
ompany  the  sides  of  the  hexagon,  thus  intersecting  the  sides 
of  eaoh  body  at  a  b,  etc.  In  the  acoessory  Pig.  580b  then  the 
same  treatment  is  applied  to  the  lower  offset. 

The  pénétration  of  the  octagon,  which  is  given  in  pl^n  in  P 

Pig.  576a,  then  leads  to  an  entirely  peculiar  developmeat  of 
the  élévation,  when  especially  as  given  in  Pig.  582,  one  of  t 
the  octagons  is  placed  below  the  upper,  and  the  second  is  on 

the  lower  moulding  of  the  plinth,  when  both  interseot  eaeh  o 
other  for  a  short  distance  a  b,  and  hère  produce  the  ground  f 
form  of  the  sixteen  pointed  star,  where  then  the  parts  of  star 
belonging  to  the  lower  octagon  are  attached  by  a  wash  to  the 
surfaces  of  the  upper  one,  and  those  of  the  latter  by  horizon- 
tal outs  to  the  surfalea  of  the  lower  octagon.  Oh  the  plinth 
of  a  round  in  the  Liebfrauen  churoh  in  j^rankfort  this  motive 
is  found  to  be  expressed  by  the  bands  merely  applied  on  the 
round  nucleus  of  the  plinth  (Pigs.  581,  581a). 
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To  be  abie  to  compare  the  effect  of  this  séries  of  forins  of 
plinths  ffith  the  older  simple  forins,  we  also  add  in  Pi^*  579 
a  perspective  view   of  socb  a  later  plintb.  Witb  ail  tbe  anima- 
tion pecoliar  to  it  by  tbe  alternation  of  ligbt  and  shade  pro- 
duced  by  the  entire  arrangement,  by  its  aniœated  linea,  it  st- 
ill  remains  far  inf erior  to  the  guiet  beauty  of  the  older  pron- 
ciple  used  as  the  basis  for  Figs.  558  to  565.  It  is  even  the 
lack  of  continuons  horizontals  or  rather  the  loss  by  the  anini- 
ated  forms  of  plan  or  by  the  weakened  accenting  that  makes  it- 
self  felt  and  that  finally  gives  to  the  entire  plinth  the  app- 
earance  of  a  crystal* 

Therefore  sach  forms  can  bç  given  less  to  actaal  piers  of  7 
vanlts,  and  then  rather  to  those  smaller  poets  for  snpporting 
a  beam  ceiling  or  to  the  bases  of  posts  used  for  a  corbelling. 
Eut  first  of  ail  is  the  material  wood,  on  which  is  indicated 
in  a  sensé  the  impossibility  of  forming  greater  projections, 
However  this  treatment  can  only  be  obtained  in  the  masa,  whepe 
the  principal  parts  of  the  old  form  of  plinth  at  least  are  al- 
lowed  to  appear,  when  the  différent  parts  of  the  plan  do  not 
entirely  abandon  horizontals  in  the  developuent  of  their  elevatio 

4.  Vanlt  Piers  of  Brickwork. 

îheir  ground  forms  are  the  same  as  in  stone  construction,  :? 
ïïith  certain  modifications  Sue  to  the  natura  of  the  material, 
to  the  small  influence  of  the  separate  {)ieces,  and  to  the  nec- 
essity  of  bonding.  At  first  men  yet  adhered  strictly  to  tfci 
forme  of  bricks,  later  was  developed  moulded  bricks. 

Thus  it  is  first  the  sizes  of  bricks,  which  in  the  older 
works  exceeded  those  now  common  (mostly  28  to  30  cm  long  by  S 
to  10  cm  high).,  which  set  a  maximum  for  the  shapes  of  the  sep- 
arate members  of  even  the  ground  form  of  the  rounds,  and  ttiec 
the  bond  which  indicated  certain  ground  forms,  aliowing  others 
only  after  overcoming  certain  difficnlties, 

Porms  of  plans. 

Pro|  the  direction  of  ths  end  joints  intersecting  at  right 
angles  now  first  results  the  rectangular  and  the  later  cross 
or  stepped  forms  of  plan.  The  rectangular  pier  receives  a  rich- 
er  treatment  by  tonstrncting  the  corners  with  chamfered  or  mo- 
ulded bricks,  further  by  the  projection  of  moulded  parts  from 
the  sides,  and  also  in  a  certain  way  by  the  arrangement  of 
clusters  of  rounds.  The  bonding  of  thèse  clustered  rounds  then 
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occars  in  the  same  nianner  and  also  reqoires  its  treatment  herej 
We  bave  given  this  at  the  différent  sides  of  the  square  ic  dîf. 
ferent  foriES^ 

Flg.  5S4  theo  shows  the  plane  of  the  pier  in  stepped  forîE.Tti< 
richness  of  soch  forius  may  be  enhanced  by  conplicated  arrange- 
ffiSEt  of  the  separate  bricks.  In  the  Œain  plan  it  harmonizes  w 
with  the  stepped  plans  occurring  in  stone  coDStruction,  and  is 
distinguished  froni  that  by  the  lack  of  detached  rounds,  for  tiiel 
yet  small  rounds  can  only  serve  as  meirbers  at  the  angles,  as 
such  are  also  fonnd  on  the  piers  of  Rouen  (Pig,  55S),  while  tbel 
actoal  round  is  fornied  by  the  niass  a  b  c.d,  which  is  therefore 
teriEinated  by  a  rectangular  capital,  in  ^hich  the  separate  meiii-l 
bers  are  collected  together.  The  préférence  is  peculiar  to  pl- 
ans formed  accordiné  te  this  priciple,  that  they  directly  res- 
uit froEi  the  bonding,  while  ail  that  cluster  of  rounds  is  in 
Pig,  583  left,  which  vary  from  the  stepped  foric  of  plan,  are 
only  bonded  by  a  departure  from  the  ordinary  arrangement  of  t 
the  joints  and  require  niany  différent  shapes  of  bricks, 

Fig,  535  then  shows  only  a  bilatéral  symmetrical  arrangeuent, 
wben  the  parts  beneatb  the  dividing  arches  receive  a  form  dif- 
fering  fron  those  of  the  vaulting  rounds,  The  last  principle 
is  most  clearly  expressed  when  in  the  entire  plan  the  length 
exceeds  the  breadth  or  conversely,  as  in  the  Cross  church  in 
Ereslau  (Fig.  5S6).,  where  the  great  width  of  the  pier  produced 
an  extension  of  the  pier  in  the  direction  of  the  length,  and 
in  the  church  at  Bfitzow,  where  the  converse  condition  occurs, 
(Pig,  567).  Note, 

A  différent  shape  can  be  obtained  by  setting  the  souare  pier 
diagonally  (Fig.  535).  The  joints  then  run  diagonally  and  the 
angles  are  chaicfered,  Eoulded  or  hâve  prajecting  rounds.  This 
foro)  is  to  be  niharacterized  as  especially  bappy,  since  it  app- 
ears  in  suitable  proportion  to  the  iDenbers  of  the  arches,  but 
then  brings  ont  an  élsewhere  occurring  practice  of  casons,  wh- 
ereby  both  in  foundation  masonry  as  well  as  in  the  treaticent 
of  projections  a  greater  diversity  is  made  in  the  entire  direc- 
tion of  the  joints  by  a  diagonal  position  of  the  bricks.  Hère 
also  the  pier  laid  with  diagonal  joints  stands  beneatb  the  cr- 
oss arches  and  on  the  fonndations,  whose  joints  run  in  the  di- 
rections of  length  and  breadth.  Eo  an  application  of  this  sys- 
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systena  of  the  alternating  courses  tlien  originates  the  octagon- 
al  plan.  Pig.  589  shows  tbe  two  courses  lying  on  each  othec, 
eacfi  consisting  of  cross  bond  witli  the  filling  of  the  corners. 
Ficher  forius  are  also  obtained  for  thèse  groand  forins  by  moul- 
dlng  the  angles  and  rounds  built  in  the  surfaces.  According  to 
the  saiEe  systeiD  of  joints  is  then  âlso  constructed  the  round 
forni.  Yet  hère  instead  of  the  cross  is  also  assumed  the  posit- 
ion of  six  rays,  so  that  the  diversity  of  the  two  courses  in 
the  same  way,  according  as  hexapartite  division  détermines  tbe 
direction  of  the  rays  starts  from  one  or  another  points of  the 
four  sides.  îhe  round  pier  can  also  hâve  attached  rounds,  but 
there  is  generally  found  the  arrangement  of  four  rounds. 
Dividing  arches. 
The  foriD  of  the  dividing  arches  in  their  main  fornis  are  det- 
ermined  by  the  construction.  According  to  their  height  they 
consist  of  two  or  more  rowloql  courses  turned  without  bonding 
and  concentric,  their  depth  again  decided  by  the  width  of  a  b 
brick,  but  niust  hâve  a  rectangular  and  more  or  less  stepped 
cross  section.  ï'he  plan  of  a  pier  in  Fig.  584  ma:  tberefore  a 
also  represent  in  the  part  a  e  f  g  b  the  profile  of  a  dividing 
arch.  Besides  the  separate  foms  of  the  bricks,  this  profile 
can  also  receive  the  desired  diversities  in  form  to  obtain  a 
différent  character,  according  to  whetber  the  lower  rowlock  c 
course  bas  a  width  of  more  than  one  brick  and  as  te  whether  t 
the  sise  of  the  step  is  increased.  By  such  arrangements  will 
then  be  obtained  wide  surfaces  in  the  height  and  width  of  the 
arch  which  may  be  plastered  and  painted,  for  tbe  painting  of 
certain  parts  and  generally  every  kind  of  surface  deœoration 
is  particularly  suited  to  the  nature  of  the  brick  construction. 
Conseouently  the  dividing  arch  may  assume  another  character  it 
a  rib  brick  is  set  in  the  lower  surface,  so  that  tbe  entire 
profile  ends  below  in  an  edge.  The  profiling  of  the  rib  bricks 
and  forming  the  springing  of  the  rib  is  already  explained  atovs. 
so  that  the  gênerai  mass  of  the  springing  of  the  rib  can  be  c 
constructed. 

Verras  of  Càpitals; 
îîith  a  pier  formed  according  to  the  principles  of  Pigs.  584 

and  585, tberefore  is  tbe  springing  of  the  arch  in  almost  comp- 
lète harmony,  and  a  capital  would  only  be  necessary  on  the  parts 
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designated  by  a  b  c  d,  in  order  to  obtain  the  différence  of 
this  ground  form  fron  the  springing  of  tbe  rib,  bat  only  on 
the  otber  part  of  the  pier  if  the  profile  of  the  bricks  of 
the  arcb  diffère  froni  those  of  the  pier,  Bot  the  ground  foroi 
of  the  capital  îfill  best  follow  that  of  the  steps,  so  that  the 
separate  members  either  pass  beneath  the  capital  into  the  squ- 
are or  stop  against  ita  lower  surface,  while  the  arrangement 
of  the  différent  members  enclosing  the  capital  would  already 
be  ineffective  by  their  small  size.  But  the  latter  ia  entirely 
in  place  when  the  middle  projection  a  b  c  d  is  replaced  by  a 
more  united  form,  by  several  adjoining  cylindrical  rounds, whi- 
ch  are  then  concentrically  enclosed  by  the  projection  of  the 
capital.  In  Figs.  583  and  585  is  given  the  firat  arrangement 
of  the  capital  at  k  and  the  latter  at  k'.. 

In  ail  thèse  grouad  forms  of  piers,  which  are  based  entirely 
or  partly  on  the  diagonal  direction  of  the  joints,  like  those 
of  Pigs.  588  and  589,  they  by  the  forœ  of  the  capital  must  be 
extended  the  upper  surface,  so  that  it  is  intcèndition  to  reç- 
oive the  stepped  form  of  the  arch.  For  example  that  seen  in 
Fig.  588  so  that  either  by  a  simple  projection  extending  around 
the  entire  ground  form  as  given  in  the  plan  there,  or  in  the 
capiral  itself  by  the  arrangement  of  one  or  more  corbelled  co- 
urses is  formed  the  transition  from  the  diagonal  direction  to 
the  stepped  one,  or  in  other  words,  that  the  change  of  direct- 
ion of  joints  occurs  in  the  capital  itself  instead  of  between 
the  capital  and  the  springing  of  the  arch.  pig.  588a  exhibits 
such  a  treatment  in  a  perspective  view. 

On  an  octagonal  or  round  pier  the  ground  form  of  the  capital 
also  follows  that  of  the  pier  and  also  extends  around  any  pro- 
jecting  rounds.  But  in  ail  cases  the  projection  of  the  spring- 
ing  of  the  arch  a's  well  as  of  the  capital  from  the  mass  of  the 
pier  is  very  small. 

The  constrcction  of  the  capital  occurs  in  the  sinplest  way 
by  projecting  courses  of  the  ordinary  height  or  that  of  a  cou- 
rse set  on  edge,  that  has  the  required  form  of  profile.  (Fi^s. 
59Q,  591,  591a).  In  ail  forma  of  capitale  composed  of  straignt. 
lines,  the  pièces  that  form  the  corners  must  be  specially  sès- 
ped  to  avoid  joints  and  cutting  the  bricks,  f^onversely  the  ro- 
unâèd  joint  is  in  place  over  the  projectîng  angles.  The  joint- 
iné  of  the  corner  pièces  is  avoided  if  the  ïïiouldin^s  generelly 
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at  one  aide  (Pig.  590a,  or  tbe  round  passes  tbrougb  pièces  of 
spécial  foriE  into  tfae  square  (Pig,  590b),  for  the  circnlar  plan 
the  separate  bricks  natarally  niast  be  formed  as  circnlar  arcs 
whereby  the  joints  coŒe  to  lie  above  the  Ôisecting  lines  of  tùe 
reentrant  angles*  Yet  also  hère  the  roond  form  is  usaally  avoi- 
ded  and  the  capital  is  net  a  square,  but  with  several  intersec- 
ting  rounds  is  éornied  of  adjacent  squares  (Pig.  590a), 

Por  a  capital  formed  like  Fig.  590  or  591,  th©  part  oorresp- 
onding  to  the  bell  serves  no  structural  purpose,  does  not  res- 
ult  frots  the  magnitude  of  the  materials,  and  thorefore  is  to 
be  regarded  merely  as  an  ornamental  band,  as  the  bearer  of  riob 
décoration.  Its  ornamentation  may  then  be  made  by  painting  or 
by  relief  ornament.  The  latter  can  be  made  of  terra  cotta  or 
of  mortar.  In  the  first  case  the  capitals  of  the  rounds  must 
be  made  as  s^lid  pièces  if  possible,  and  therefore  can  only 
be  of  small  size.  Sinoe  already  the  nature  of  the  material  al- 
lows  no  great  relief  and  forbids  ail  imitation  of  stone  capit- 
als, then  the  ornament  must  be  chiefly  effective  by  its  outli- 
nés  (Pigs.  592,  592a).  Certain  leaves  with  sharply  expressed 
outlines,  scrolls  or  plants  with  simple  or  overlying  leaves, 
are  in  place  hère.  Pig.  592a  shows  such  an  example  from  the 
churcb  of  the  monastery  of  Chorin.  The  ornament  must  be  quite 
modest  as  a  mère  surface  décoration.  Pacing  with  slabs  of  ter- 
ra cotta  bas  the  disadvantage,  that  the  proper  surface  of  tùe 
pier  is  thereby  reduced  by  the  thickness  of  the  slabs.  Even  if 
the  slab  itself  aids  in  supporting,  the  manufacture  of  the  sl- 
abs leads  to  fréquent  répétition  and  removes  ail  its  cbaracter. 

More  frequently  are  found  capitals  like  ornamental  forms  in 
gênerai  of  mortar  with  sharp  sand.  Whether  cast  like  ashlars, 
or  it  is  spread  vat  on  the  surface  of  the  wall  or  pier  and  the 
ornament  is  modeled  therein,  as  men  executed  works  in  stuoco 
in  former  centuries,  we  cannot  décide,  Probably  both  methods 
came  into  use  acoording  to  the  sise  of  the  surface,  so  that 
only  the  smaller  capitals,  oorbels  etc.,  were  cast,  but  the 
ornament  on  larger  surfaces  was  modeled  in  the  applied  mass  of 
mortar.  The  still  remaining  parts  of  the  former  Dominican  aon- 
■stery  (the  castle)  in  Lflbeck  hâve  a  great  part  of  their  rich- 
ness  devoted  to  Buch  works.  But  it  must  be  noted,  for  example 
that  if  the  corbels  are  actually  cast^  it  was  still  disdaineà 
to  use  répétitions  of  the  same  model. 
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Stone  capitals  on  piers  of  trick  icasonry  could  fce  ezecated 
in  tbe  sanie  manner  as  on  stone,  and  tbey  dlffer  alone  by  tfce 
smaller  slze  of  the  icembers  or  roonds,  which  they  crown  as 
well  as  the  hollows  in  wbich  tbeir  ineŒbers  enter.  ïherefore 
heve   is  also  in  place  ail  overloaded  forius. 

Porms  of  plinths. 

Ëven  Œore  tban  for  the  capitals  resnits  for  the  plinths  the 
condition  of  a  certain  siniplicity,  The  fornis  in  Pigs.  553  to 
565  are  derived  from  the  groand  forius  of  eut  atone  and  are  on- 
ly  possible  by  their  sixe,  ïherefore  if  it  was  ever  possible 
to  burn  pièces  of  like  size  in  clay,  the  proper  nature  of  brick 
construction  woald  thereby  be  denied,  entirely  aside  from  the 
impression  of  insecnrity,  which  sach  a  clay  ashlar  niust  produce.l 
In  the  first  place  it  is  the  work  of  the  mason  that  gives  its 
stamp  to  brick  construction,  and  which  only  at  the  cost  of  the 
genuine  effect  of  the  whole  can  be  supplanted  by  that  of  the 
stucco  work  or  brick  iraker, 

Acccrdingly  the  plinth  remains  in  the  groond  fora  of  the  pler 
or  round  and  only  fornis  an  enlargeient  thereof,  which  is  then 
made  of  projecting  courses  of  nonldéd  bricks  (Pig.  593)-  The 
richer  nensbers  of  ths  pier  cannot  therefore  be  expressed  in  the 
plinth,  and  they  recède  ovsr  the  plinth  in  one  or  more  adjacent 
squares,  that  extend  aroand  the  projection  of  the  plinth,  or 
they  also  remain  without  a  base  and  rest  on  the  comiDon  plinth. 
of  the  pier  (Figs.  593b,  593c),  then  extend  so  that  the  bricks 
forming  thein  icust  be  eut  according  to  the  sections  of  the  ver- 
tical parts.  Thus  the  rounds  bnilt  in  the  angles  or  surfaces 
of  the  octagonal  piers  generally  extend  to  the  plinth  of  the 
octagon.  Eut  the  cutting  of  bricks  cannot  be  entirely  avoided, 
wbere  cutting  becomes  possible.  It  is  a  procédure  required  by 
the  nature  of  brick  construction,  without  which  even  with  ths 
Œost  extrême  use  of  moulded  bricks  cannot  be  execsted  a  vault, 
and  must  then  appear  consistent,  i.e.,  wbere  applied  to  parts 
coming  under  the  eye,  if  the  nason's  work  is  not  done  by  ths 
day  and  sinnks  to  mère  slave  labor.  For  even  then  the  work  of 
the  Œechanic  is  distinguisbed  froit  that  of  the  day  laborers  azi 
ffianufacturers,  because  it  will  be  seen  and  the  stamp  of  its 
goodness  or  badness  cannot  be  denied. 

5.  Ceiling  Columns  and  Detached  Fostf. 
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Stone  coIqœds  for  ceilings. 
Stone  piers  that  remain  Id  sniall  number.  which  could  s^rvc 
for  sopporting  wooden  beams  and  ^irders,  as  uoder  tbe  organ 
galleries  of  small  churches,  beneath  the  roofs  of  vestibales 
(on  so-called  verandahs),  or  in  balls  of  considérable  wiith, 
differ  substantially  froni  piers  of  vanlts. 
Basai  fora  of  sbaft. 

Wbat  first  coDcerns  the  groond  form  of  tbe  body  ppoper  or 
shaft  is  that  such  is  chiefXy  simple  as  a  sqaaee  î?ith  chairfer- 
ed  angles,  or  formed  as  a  polygon  or  circle.  A  form  of  pier 
reqairing  subdivision  into  actual  ronnds  Éoald  indeed  be  indi- 
cated  by  certain  ceiling  constroctions,  yet  according  to  the 
conditions  of  the  affair  iright  either  become  puérile  or  requi- 
re  an  excessive  expense  in  size  and  space. 

On  the  contrary  according  to  the  fluting  of  Çreek  columns, 
there  is  formed  a  subdivision  of  that  simple  ground  form  in  a 
way,  that  it  retarns  to  the  ground  form  above  tbe  plinth  and 
below  the  capital. 

The  ornamental  charaoter  of  such  a  treatœent  is  also  then 
expressed,  in  that  thèse  mouldings,  particularly  according  to 
the  later  mode  of  treatment,  are  soldom  er  vertical  than  made 
in  spirals,  and  also  intersect  spirals  in  the  contrary  direct- 
ion or  verticals,  and  thus  approximate  the  character  of  a  sur- 
face décoration. 

A  basai  différence  of  such  stone  parts  fronj  vault  piers  is, 
that  the  foncer  could  not  be  conceived  without  a  capital,  since 
it  brings  the  material  of  the  shaft  to  a  temination,  therefore 
assuEing  an  entirely  detached  position  of  tbe  supported  parts, 

Ground  form  of  the  capital. 

The  basai  form  of  tbe  capital  is  sjuare  in  the  simplest  cases. 
Variations  from  this  will  be  deteriEined  by  the  construction  of 
the  beaiE  ceiling  in  the  same  lEanner,  as  the  piers  of  vaults  by 
the  plan  of  the  springing  of  the  arches. 

According  to  the  usual  arrangement  the  post  bears  a  girder 
on  which  lie  the  ceiling  beams,  ijust  as  the  Greek  column  did 
the  architrave  on  wbich  rested  the  stone  beams.  Accordingly 
the  lengthwise  direction  of  the  girder  must  be  expressed  in 
the  form  of  the  capital.  This  relation  is  not  indicated  on  th3 
capital  of  the  Doric  côlomn,  the  ground  form  of  the  capital  b 
being  entirely  concentric,  so  that  the  cbanged  condition  of  tbe 
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angle  coIuœq  od  whicb  lies  tbe  arcbitrave  in  a  twofold  direct- 
ion is  not  expressed,  or  rather  tbe  forni  of  the  intermediate 
colonins  of  every  colonnade iseeiL  iniitateârfpoœ  thattof'the  cor- 
ner column.  A  bigher  organisŒ  animâtes  tbe  lonic  capital.  Bere 
tbe  longitudinal  direction  of  tbe  arcbitrave  is  expressed  in 
tbe  Œovement  of  tbe  volutes  accompanying  it,  and  a  meeting  of 
tbose  coffiing  frog  botb  sides  in  tbe  corner  colonin  permits  its 
projection  diagonally,  so  tbat  its  pecnliar  position  and  tbe 
cbaraoter  of  tbe  entire  combination  is  repeesented  in  tbe  niost 
beantiful  way. 

It  even  barmonizea  iritb  tbis  relation  of  tbe  form  Èf  capital 
to  tbe  direction  of  tbe  architrave,  tbat  according  to  a  later 
transformation  tbe  lonic  capital  received  foar  sacb  angle  vol- 
utes projecting  diagonally,  if  as  generally  occorred  the  stone 
beams  at  the  beight  of  tbe  arcbitaave  bad  a  size  and  form  equall 
to  tbat,  tbus  finding  tbeir  bearings  on  tbe  colomn,  and  so  each 
retorned  in  tbe  Greek  arrangement  to  the  conditions  of  tbe  cor-| 
ner  column. 

Tberefore  in  ail  tbis  is  seen  indeed  a  refined  and  spirited 
indication  of  tbe  structural  conditions,  but  an  aid  produced 
by  tbe  construction,  for  tbe  area  of  tbe  capital  remains  in  all| 
cases  an  exact  or  approximate  sauare,  botb  affording  tbe  same 
bearing  on  the  corner  column  witb  tbe  meeting  architraves  as 
ffhen  it  simply  extended  over  them. 

An  improvement  in  the  bearing,  a  transformaticn  of  the  ground| 
form  of  thé  capital  corresponding  tbereto,  on  tbe  contrary  is 
found  on  ancient  Indian  forms  of  capitals  combined  with  corbelsl 
Gothic  art  tbat  brings  actual  aid  forevery  need,  and  only  ind-| 
icates  what  satisfies  the  condition,  must  also  tberefore  in  t 
tbis  case  pass  to  such  a  change  of  the  ground  form  of  the  cap- 
ital, tbat  the  free  length  of  the  iirder  is  reduced  tbereby, 
so  tbat  the  possibility  of  a  niôe   spacing  of  tbe  supports  is 
afforded,  and  likeîfise  a  suitable  bearing  for  girders  crossing 
in  the  same  plane,  i.e..,  tbe  ground  form  of  the  capital  becomes 
a  rectangle  under  a  simple  girder,  or  a  cross  beneatb  two  that 
intersect,  or  meet  by  a  T  beneatb  two  that  abut.  Variations 
tberefore  by  retaining  a  simple  concentric  ground  form  indeed 
are  frequently  found.  But  then  the  post  is  either  connected 
with  other  structural  parts,  like  wooden  caps,  etc.,  or  it  ser- 
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serves  exclosively  to  sopport  a  beau)  ceiling,  or  rather  it  fi- 
rat  supports  points  especially  loaded  and  near  together,  so  t 
that  the  reqaired  doser  spacing  redaces  tbe  free  length  of 
tbe  beâES  so  œqcIi,  that  |liis  aid  becomes  soperfluoas. 
Sl«vatioD  of  the  capital. 

The  means  of  obtaining  the  ground  form  mentloned,  tùus  first 
for  the  transition  fron  the  concentric  form  of  the  shaft  to  t 
the  rectangular,  consista  in  the  connection  of  the  capital  îrith 
two  or  Eore  forms  of  corbels,  by  which  both  parts  receive  a 
more  separated  expression,  or  the  body  of  the  capital  passes 
directly  into  the  corbel  forns,  The  séparation  of  both  parts  o 
occurs  most  distinctly  in  those  Romanesque  capitals  recalling 
a  siiiiilar  purpose,  whose  tops  received  a  corbelled  shape.  But 
such  a  foriD  is  less  suited  to  the  ground  principles  of  Gotbic 
art,  which  requires  two  pièces  lying  on  each  other,  and  there- 
fore  instead  of  placing  both  parts  on  each  otber,  their  junct > 
ion  occurs  in  one  block. 

A  Tery  beautiful  example  of  a  capital  with  side  corbels  is 
found  in  the  Dictionary  of  Architecture  by  7iollet-le-Duo, 
Hère  the  body  of  the  column  extends  above  the  astragal,  exjpan- 
ds  with  a  slight  bending  of  the  edge  of  the  bell  to  receive 
an  octagonal  abacus  for  the  ceiling  members,  and  is  carried 
around  corbels  at  both  sides,  penetrating  the  body  of  the  cap- 
ital. The  part  of  the  bell  remaiaing  between  the  two  corbels 
is  then  covered  by  a  bunch  of  leaves  laid  thereon,  and  on  the 
fronts  of  the  corbels  are  placed  shields  of  anus  eut  in  the 
mass  of  tbe  stone.  The  upper  surface  is  therefore  of  the  form 
indicated  in  Fig.  594.  The  purpose  of  the  projections  indicat- 
ed  by  a  b  c  d  and  e  f  g  h  will  be  explained  below. 

To  obtain  a  bearing  for  a  single  beam  sufficed  a  simple  rec- 
tangular form,  or  for  the  corner  t»o  such  intersecting  at  tbe 
angle  of  the  corner,  for  example  is  shoun  in  Fig.  595».  The  el- 
eTation  can  take  the  form  given  in  Pig.  595,  which  may  also  be 
eœployed  for  tbe  capital  formed  as  a  simple  rectangle,  the  foro 
could  be  simplified  by  omitting  the  foliage  and  the  bent  edge 
of  the  bell,  whereby  the  «eœber  a  could  penetrate  the  oylindri- 
cal  or  prismatic  body  of  the  capital,  and  finally  by  a  breadth 
of  the  oorbel  equal  to  that  of  the  diameter  of  the  column,  wh- 
ereby it  projects  from  the  middle  of  the  column  on  both  sides, 
aûd  tbe  body  of  the  latter  must  penetrate  beneath  the  projeoting 
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moulding.  An  example  of  the  latter  Is  shown  by  Pig,  596. 

Id  the  sani©  manner  as  Fig,  597  shows,  the  side  projectioDS 
would  hâve  leaf-like  supports,  Pigs  597a  and  597b  show  the 
plan  and  élévation  of  such  a  forE, 

The  parts  hatched  in  the  plan  indicate  the  origin  of  the 
corbels  a  projeoting  at  both  sides  (Pig.  597b},  whose  upper 
edge  extends  beyond  its  lover  surface  and  is  sapported  by  the 
part  a  b  c  of  the  beam  indioated  on  the  plan.  Over  this  oorbel 
and  thus  at  b  on  the  élévation  then  appears  the  vertical  face 
indioated  at  d,  wbich  àas  penétràtéd  the  part  pf  the  bell  dev- 
eloped  on  the  part  e  f  of  the  plan.  The  entire  form  lies  on  t 
the  rectangle  by  the  slab  q  projeoting  over  the  upper  moulding, 

Likewise  with  the  projection  at  one  side  is  also  the  forir  of 
capital  according  to  Riig.  598  connected  with  two  concentric  c 
corbels,  and  thus  is  obtainea  the  oblong  surface,  whose  relat- 
ive length  is  removed  farther  from  that  of  the  post. 

Also  by  a  junction  with  moulded  corbels  would  produceda  pro- 

portional  length  of  the  upper  slab,  if  the  mouldings  penetrate 

the  body  of  the  capital  horizontally  in  the  Œanner  explained 

on  p.  244  (Figs.  599.  599a). 

The  means  for  obtaining  the  différent  forma  further  result 

f roiïi  joining  the  concentric  capital  of  the  column  with  heads 
or  other  figure  fornis,  that  support  the  desired  projections. 

Directly  by  the  form  of  the  capital  is  further  obtained  any 
fora  of  the  upper  surface,  whereby  the  projections  of  the  body 
of  the  capital  wary  toward  the  différent  sides,  and  the  surfa- 
ces enclosing  theic  bécane  partly  oblique.  Such  an  exanple  is 
shown  by  Fig.  600. 

Further  the  upper  area  obtained  by  a  concentric  projecting 
capital  can  be  made  oblong  by  cutting  from  the  body  of  the  cap-| 
ital.  Thus  in  Fig.  601a  from  the  octagon  a  b  c  d  e  of  the  pro- 
jecting body  of  the  capital  is  eut  vertically  the  part  design- 
ated  by  the  triangle  t  c  d,  so  that  the  surface  a  b  d  e  remai- 
ns,  on  which  rests  a  rectangular  moulded  slab.  By  that  eut  are 
also  produced  on  the  mass  of  the  capital  at  |)oth  sides  the  ver- 
tical surface  f  in  the  élévation  of  Fig.  601  in  the  sanie  manner 
as  the  semicircular  surfaces  on  the  Boiïanesque  cushion  capital 
by  cuts  from  the  sphère.  Fig.  601b  shows  the  corresponding  side 
élévation. 

The  saine  procédure  icay  then  be  applied  to  any  other  polygon. 
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to  the  octagon  parallel  to  tfae  direction  of  the  beani,  the  hex- 
agon,  decagoD,  dodecagon,  etc*,  and  to  those  forns  set  diagon- 
ally.  Pig,  602  shows  the  forni  of  the  dnodecagon  set  diagonally, 
and  Pig,  603  that  from  the  diagonal  square  in  perspective  view. 
In  the  latter  are  retained  the  angles  of  the  square  falling  an- 
der  the  beam,  so  that  the  transition  fpoiD  the  moulding  to  the 
square  beam  niust  be  forbed  thereby.  But  just  as  well  could  tbe 
upper  ground  forni  hâve  been  changed  into  the  rectangle  accord- 
ing  to  either  Fig,  6OI  or  Fig.  602, 

Plaoing  tbe  beam. 

The  beau)  or  girder  lies  on  the  abacus  of  the  capital  and  is 
held  in  place  by  a  pin.  The  latter  can  be  omitted  if  a  so-cal- 
led  groin  is  eut  in  the  top  of  the  abacus  as  shown  by  the  cross 
section  in  Fig.  599»  in  which  the  beau  lies,  Instead  of  cotting 
the  gain  a  b  c  d  for  the  entire  length  of  the  slab,  it  can  con- 
sist  of  two  shorter  gains,  so  that  the  capital  has  a  cross  sha- 
pe  and  two  cross  arms  extend  the  bearing  of  the  beaŒ,  and  t7?û 
others  serve  as  sides  to  support  the  beam,  and  thus  the  capital 
assumes  the  foric  given  in  Fig,  60|.  If  such  an  arrangement  is 
employed  in  the  open  air,  it  will  be  necessary  to  eut  a  little 
groove  behind  the  projections,  which  î?ill  reinove  the  rainwater 
entering  the  joint  between  the  wood  and  stone,  and  the  niost  va- 
ried  shapes  niay  be  obtained  by  the  forir  of  thèse  openings.  Th- 
èse may  be  developed  into  foriral  strongly  projecting  parts,  t 
that  if  permitted  by  tbe  distance  of  the  posts  allow  it,  could 
even  support  gutters  laid  thereon,  that  hâve  to  receive  the  w 
water  froïc  an  upper  roof  (Fig,  605)» 

îhe  ground  foriE  of  the  cross  is  further  indicated  also  for 
the  upper  surface,  where  the  post  stands  under  tbe  crossing  of 
two  beaiES  or  girders.  Such  cases  may  be  required  by  certain 
departures  froïc  the  construction  of  ceilings  now  usual.  and  te 
be  mentioned  later.  A  simple  example  of  a  corresponding  fori 
is  found  in  the  court  of  the  hospital  of  Beaune  (Note),  wbers 
the  cross  form  of  the  capital  had  but  three  arms.  The  fourtb 
îras  added  when  the  end  of  the  beau  on  the  post  had  to  bear 
the  post  of  the  upper  story  and  thus  the  corbel  supported  it. 

If  the  upper  story  is  then  to  be  coicposed  likewise  of  stone 
piers,  then  must  the  nnclens  of  the  lower  pier  continue  wbile 
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the  girder  only  rests  on  the  ppojectioDs  of  the  capital,  so  t  ! 
that  there  resalts  the  forni  of  Fi^.  594  in  plan, 

What  now  concerna  the  relation  of  the  size  of  the  post  to  t 
that  of  the  girder,  in  the  simplest  case  the  latter  nay  hâve 
the  îridth  of  the  capital,  and  the  colanin  only  be  less  by  the 
always  slight  projection  of  the  capital,  Yet  to  preyent  the 
breaking  of  the  apper  horizontal  edges  of  the  capital  by  the 
load  of  the  girder,  this  niay  be  surronnded  by  a  nioalding  pro- 
jecting  beyond  the  breadth  of  the  girder  as  in  Pig.  603,  and 
thas  at  the  sanie  tinie  receive  a  œore  complète  ending,  The  monl- 
ding  then  terminâtes  at  top  sïith  a  wash  or  a  ronnding,  îhis  in- 
crease  in  the  width  of  the  capital  farther  becones  necessary 
by  the  use  of  a  gain  given  ic  Figs.  599  and  604.  The  theckness 
of  its  sides  can  be  obtained  by  either  the  gênerai  foriE  of  the 
ca|)ital  or  by  the  projection  of  the  opper  monlding,  on  which 
the  wash  is  replaced  by  a  vertical  fillet, 

To  the  forics  of  the  plintîîs  of  soch  piers  applies  ïïhat  css 
already  been  said  above  relating  to  the  plinths  of  piers, 
.  ïïcoden  posts. 

Far  iDore  comiEonly  were  wooden  posts  SEployed  than  stoce  piers. 
Âctually  certain  advantages  are  peculiar  to  thea:  by  the  eese 
of  Connecting  with  the  beam  or  girder  sapported  and  the  convs- 
nience  of  placing,  Onder  existing  conditions,  where  the  wcoc 
ffiQst  be  wrought  too  green,  this  brings  the  disadvantage,  that 
it  cracks  easily.and  therefore  cakes  necessary  the  lEost  varied 
meana  of  filling  thèse  cracks, 

Ftoii!  the  nse  of  solid  logs  resalts  the  grcund  form  of  the  oc- 
tagon,  and  that  of  the  square  from  the  hewn  timber,  Since  it 
is  of  importance  to  leave  as  large  as  possible  the  bearing  sur- 
face as  well  as  that  by  which  the  post  rests  on  the  foandation, 
then  the  gronnd  form  niust  be  the  top  and  bottom  surfaces,  and 
hence  the  posts  variously  redoced  in  their  length  nast  return 
to  tDeir  full  shape  below  the  girder  and  above  the  plinth  {?iè* 
6o6).  Since  the  entire  height  of  the  post  is  a  single  pièce, 
therefore  the  rédactions  or  the  projections  of  the  moaldings 
thereon  cannot  be  very  great, 

Entirely  nonsensical  is  aiding  the  laoking  projections  by 
nailing  on  fillets.  Such  expédients  are  comparable  to  those  f 
false  looks  of  hair  still  in  the  thirties  forming  a  necessary 
part  of  feœale  full  dress,  and  indeed  are  so  far  beneath  the 
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Works  of  the  hairdresser  mentioned,  since  the  latter  «ère  at 
least  on  a  proper  place,  and  net  quite  oepriciously  attaobed 
as  it  sometimes  happent:  titfe  the  mouldings  concerned.  Net  the 
nailing  is  perverse»  but  the  unfortunate  intention  to  deceive. 
Thus  the  actual  ornaojental  parts  like  shields  of  arms,  etc., 
in  which  is  innate  no  structural  importance  oan  be  attacaed  in 
other  materials,  but  then  so  that  they  are  reoognized  as  acces- 
sories,  standing  free  or  placed  over  a  joint. 
Polygonal  parts. 

Thus  bilatéral  projections  ou  the  capitals  of  stone  piers 
canjnot  te-  forri.ed  in  the  body  of  tne  î?ooden  post,  but  nust  be 
niade  of  pj.ec;-s  ctîii-rivi^^^r  cf:  •'■c-cj.ed,  ■i.lcrl    occcrOii-t:'^  i   aid  in  for- 
Œiag  the  capital  of  the  post.  Also  the  post  generally  stands 
on  a  stone  plinth,  that  may  then  receive  a  projection  of  the 
reooired  form  and  hsve  its  own  shape  (Fié,  606),  which  représ- 
enta the  sicoplest  fom  of  a  post  of  poly^^onal  shape.  i'hen  the 
oblique  surface  tÉat  makes  the  offsets  at  a  and  b  may  be  re- 
placed  in  a  richer  way  by  îEouldings,  that  either- extend  in  st- 
raigbt  lines,  or  fron:  the  middle  of  the  sides  rise  or'  fall  in 
straight  lines  or  curves  (Fig.  60?) .  and  forther  by  forics  like 
capitals  (F'ig.  60S),  which  can  again  be  ornsmented  by  fcliage 
and  offsets  in  the  ground  forn;,  of  which  ^-ig.  609  gives  a  sim- 
ple example,  while  richer  ones  may  easily  be  developed  accord- 
ing  to  what  was  said  above. 

In  designing  it  is  first  te  economize  the  projections  and 
further  to  give  the  préférence  to  those  forms  best  suited  te 
the  ffiaterial,  which  can  be  made  by  simple  cuts,  avoiding  as 
far  as  possible  cutting  against  the  grain.  Further  the  mannal 
working  of  ail  such  détails  that  with  the  variously  shaped 
chisels  and  gouges  are  done  freehand  are  to  be:considered  in 
the  design,  so  far  as  they  lead  to  the  arrangement  of  curvec 
surfaces,  in  contrast  to  that  done  in  stone  with  the  mallet  and 
chisel,  where  the  stroke  first  produces  a  plane  surface.  It  is 
further  to  be  considered  that  of  ail  parts  of  the  post  the  pro- 
per body  or  shaft  must  bave  the  smaîlest  diameter,  also  that 
no  ffioulding  may  be  eut  in  its  surface  as  wrongly  shown  in  Fig. 
6X0,  since  otherwise  is  formed  a  weak  place  favoring  breakage, 
that  would  be  particularly  détective  at  mid-height. 

Bicher  forms  are  produced  by  the  arrangement  of  certain  cap- 
itals or  rings  remaining  in  the  mass  of  the  shaftç  For  the 
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capital  results  a  function  by  tûe  arrangement  of  the  bead  tra- 
ces resting  on  a  projection  and  fastening  in  the  post  by  ten- 
ons, making  unnecessary  any  foptber  projection  (Pig,  6ll).  it 
as  caased  by  ordinary  conditions  the  head  braces  occor  io  only 
one  direction,  then  betieen  tne  upper  end  of  the  capital  may 
hâve  a  différent  treatment,  in  the  siniplest  case  ending  above 
with  a  wash  or  Œoolding,  Instead  of  this  capital  sarronnding 
the  entire  shaft,  there  icay  also  remain  beneath  the  head  brac- 
es only  their  supports  in  the  inass  of  the  shaft  (Pigs.  6l7,6l7a)| 

Further  at  the  naiddle  of  the  post  or  otherwise  arrangea  dis- 
tances may  remain  moulded  or  ornamented  rings,  whose  importance 
is  ffiostly  ornamental,  and  only  consists  in  this,  that  the  shaft 
gives  the  projection,  and  ttus  the  form  of  the  post  is  repres- 
ented  as  in  one  pièce,  see  g  ic  pig.  611. 
Square  posts. 

The  same  forms  are  repeated  cbn  tbe  carved  wooden  posts  ot  s 
square  shape,  except  that  hère  a  new  motive  of  forrr  arises  fr- 
offi  the  need  of  chamfering,  The  chamfer  may  either  be  simple  or 
moulded,  or  resuit  by  a  change  to  the  polygon,  The  change  in 
the  rectangular  corner  may  either  occor  at  the  capital  and  pl- 
inth  (Pigs.  612,  6l2a).,  or  be  made  belo»  and  above  them.  Thers 
is  also  sometimes  found  ths  mode  of  treatment  given  ic  Pig. 
613  producing  a  very  pecoliar  effect,  wbereby  tbe  cbamfers  in- 
stead of  returning  to  the  ground  form  below  and  above  tbe  ttoqI- 
dings  of  the  capital,  extend  tbroogh  both  and  only  change  bey- 
ond  them. 

Mode    of    treatEcent. 

Richer  forms  resuit  by  combinations  of  mouldings  and  capitals 
with  ornamental  bands  of  tracery  on  tbe  foliage,  yet  may  also 
be  more  simply  obtained  by  cbamfer  cuts  (see  g  in  Pig.  6II)., 
and  further  by  decorating  the  surfaces  remaining  above  the  cap- 
itals. Tbe  ornament  may  either  be  sunk  in  those  surfaces,  or  be 
made  better  by  disks  applied  on  them,  shields  of  arms,  bands 
of  inscriptions,  heads,  leaves  or  tracery,  or  by  those  latter 
substitute  forms,  ubich  consist  of  interlaced  arches  or  figur- 
es in  straight  lines  (Pig.  614). 

Likewise  also  the  side  surfaces  of  tbe  posts  may  be  ornamen- 
ted  for  their  entire  height  by  branches  laid  on  them,  b-y  sonk- 
en  panels  enclosing  tracery,  or  in  tbe  mode  of  the  late  Gothic 
by  scrolls  and  by  combinations  of  tbe  latter  forming  richer 
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pstterns,  Retaining  the   diminutioD  that  resalted  in  wery  sligijtl 
degree  froni  the  original  form  of  tbe  trank  is  found  only  on 
late  exauples,  thus  aicong  thèse  are  the  raised  galleries  usaal-! 
liy  boilt  in  the  older  charches  doring  the  course  of  the  16  th 
century,  whose  posts  retained  their  original  character  until 
the  iniddle  of  the  17  th  century.  According  to  the  saie  prinoi- 
ples  as  for  thèse  posts  are  also  foEŒad  those  little  colunins 
of  galleries,  clocks,  etc.,  for  which  modem  art  has  introduc- 
ed  the  turned  baluster,  which  last  fbPiDS  the  stair  railings  in 
ordinapy  structures,  and  were  sold  by  the  piec  like  hobnails. 

As  generally  tbe  peculiarities  of  work  in  wood  indicates  a 
iLore  ornamental  treatment  of  the  various  parts,  thus  finally 
certain  originally  structural  ^orics  of  stone  construction  are 
used  as  éecorative  Œotives  and  are  cbaracterized  like  the  wood- 
en  pièce,  îhus  flat  finials  or  gabled  forms  lie  on  one  or  more 
surfaces  of  the  posts  as  iii  Fig,  6l5,  which  still  utilize  dim- 
inution in  the  treatment,  and  there  can  be  niade  in  such  wise 
direct  imitations  of  the  richest  stone  architecture,  when  the 
foriES  of  piers  and  of  finials  with  their  coccplete  basai  fornis 
lie  on  the  sides  of  posts  and  are  carved  in  an  excess  of  the 
size  of  the  timber.  Thèse  can  then  rest  on  the  stone  plinth  or 
be  corbelled  ont  froni  the  surfaces,  but  above  be  connected  «i- 
tn  certain  cornice  or  gable  forms  likewise  projscting  before 
the  plane  of  the  girder  or  other  Connecting  parts,  thus  forni- 
ing  an  ornairental  architecture  overlyiné  the  proper  construct- 
ion, but  producing  thereby  an  extrsinely  rich  effect,  Such  cer- 
tainly  belong  to  the  latest  period  in  their  d8^Jail  fora:3  in 
the  décoration  and  are  also  found  on  wall  parts,  and  indeed  are 
especially  conincn  in  the  cities  of  r^orirandy. 

Eut  even  the  antioue  caryatids  came  into  use  in  wooden  cons- 
truction. Thus  are  found  free  posts  under  a  vestibule  of  the 
City  hall  in  Treffurt,  that  represent  hunian  figures  and  are  in 
elongated  fom  with  refeeence  to  the  proportions  of  the  post, 
and  to  avoid  ail  excessive  weakening  are  verr^  compactly  treat- 
ed.  The  effect  produced  is  certainly  very  original,  icore  that 
of  a  good  jest,  Gothic  art  like  life  likes  to  mix  such  with  se- 
riousness.  But  nothing  is  more  foreign  to  it  than  tbe  cothurnuS,] 
which  stumbles  over  every  humorous  circumstance,  The  humor  of 
Gothic  architecture  is  not  opposed  to  an  intended  jest,  which 
elsewhere  springs  from  the  predoninantly  tragift  character  of 


329 
tbe  various  modem  Byzactlne  or  RoiEanesaue  art  figures, 

Tbe  posts  are  either  flusb  witb  tûe  girder  or  project  beyond 
it  on  both  sides.  îd  the  fîrst  case  they  are  teconed  into  it, 
in  the  second  the  ^irder  lies  in  a  fcrk.  '^itb  a  polygonal  siiape 
(B'ig.  611)  tbis  is  fornied  by  the  parts  a  b  c  d  in  Fig,  6lla. 
Yet  as  a  ruie  tne  angles  a  and  d  are  chamfered  as  given  at  f. 
If  a  cap  is  also  placed  beneatii  a  girder  the   profile  of  tbis 
cap  can  be  forired  as,  in  Fig.  6llb,  and  tbe  cap  whose  îridtb  pro- 
jects  beyond  d  e  can  be  notcbed  and  tben  its  reduced  breaàtb 
also  rests  on  the  sides  of  the  fork.  In  Fig,  6ll:^b  dénotes  the 
cap,  wbose  full  ïïidth  is  indicated  by  the  dotted  lines,  and  n 
is  tbe  girder, 

Braokets  and  head  braces. 

Both  tbe  girder  and  tbe  cap  are  supported  by  the  post  by  nie- 
ans  of  brackets  or  top  corbels,  by  which  connected  parts  the 
proper  projection  of  tbe  post  is  produced.  ïhe  brackets  eitber 
bave  tbe  width  of  tbe  girder  or  less,  and  are  either  fixed  in 
tbe  girder  and  post  by  tenons  and  boxing,  or  are  placed  direct- 
ly  in  the  right  angle  between  then:  and  are  spiked  to  the  post, 
or  are  tenoned  only  into  the  girder.  In  tbe  first  case  the  tri- 
angle a  b  c  in  Fié.  616  is  the  basai  forni  from  whicb  results  a 
flat  curve  as  the  proper  ontline,  at  the  middle  of  ??bich  is  g 
generally  inserted  a  moulding  crosswise  (Fig,  616)..  a  foriE  liiie 
tbe  nose  or  a  niore  or  less  decorated  disk  reirains  in  order  to 
avoid  excessive  weakening  of  the  wood.  Fron  tbe  îtood  to  be  re- 
ffioved  in  foricing  tbe  curve  is  then  sonetimes  formed  a  plant 
ornament  or  an  aniiral  form  tbat  lies  on  the  background, 

Likewise  the  tiniber  at  the  jonction  of  girder  and  post  may 
be  strengthened  by  a  monldiisg  (Fig.  617),  which  sometiiDes  ext- 
ends  over  tbe  entire  surfaceof  the  bracket  (Fig,  6lS),  Dsaally 
then  certain  parts  are  eut  froŒ  the  sides,  either  by  completion 
of  their  ground  form.  wben  the  enclesing  circle  is  struck  abcut 
tbe  round  (Fig,  616)  or  so  tbat  an  entire  part  of  tbe  moulcing 
in  smaller  width  seeffis  inserted  in  a  bollow  extending  tbe  ent- 
ire width  (Fig.  619).  Rounds  further  are  sometimes  ornamented 
by  flûtes,  waves  or  vertical  incisions,  tbe  hollows  by  rosettes 
or  disks,  Also  there  are  found  fr0ia3ently  carved  on  the  side 
surfaces  rosettes,  sbields  of  arnis.  circles  decorated  by  tracery. 

îîhen  the  brackets  are  spiked  to  the  post,  their  profile  Eust 
bs  unch  that  the  nail  requires  no  excessive  length,  and  it  iiust 
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therefore  agrée  with  the  post  in  distaDce  and  direction  for  a 
sùort  space,  while  it  extends  below  the  nail  (Pigs..  620.,  621), 
On  brackets  of  this  kind  the  direction  of  the  fibres  of  the 
wood  is  generally  vertical, 
Head  braoes. 

fiead  braces  are  boxed  and  tenoned  into  the  ^irder  and  post, 
or  indeed  abut  against  them.  Fié.  611  shows  at  h  how  the  boxin? 
is  replaced  by  the  arrangement  of  the  capital,  They  are  descri- 
bed  in  many  places,  thus  on  the  botchers'  stalls  at  Frankfort, 
in  the  nionastery  buildings  at  Haina  and  Eberbachi,the  arrangem- 
ent is  that  the  octagon  exceeds  the  width  of  the  head  braces. 
If  the  latter  are  greater,  the  post  must  return  to  the  original 
form  to  receive  the  braces, 

The  head  braces  will  either  be  made  of  cnrved  pièces  or  of 
straight  wood.  In  the  first  the  curves  are  prescribed  for  both 
sides  and  icay  receive  a  richer  fom  either  by  a  chanfer  or  cove 
on  the  angles.  In  the  last  case  the  backs  retain  ihe  straight 
form,  ïïhile  to  the  lower  line  or  trae  profile  ail  applies  that 
has  been  said  of  brackets.  Yet  the  greater  length  of  the  arcn 
causes  that  a  décoration  extending  over  the  entire  front  as  in 
Pig.  616  appears  least  suitable,  and  the  form  in  a  curve,  whe- 
reby  the  middle  of  the  brace  has  a  projection  as  nientioned  for 
brackets,  (î^ote).,  or  a  compound  arch  line  prédominâtes.  Likeîî- 
ise  the  brace  may  reniain  straight,  and  its  underside  be  moulded 
with  a  return  to  the  sèruare  at  the  junction  with  the  girder  and 
post.  Generally  those  fornis  are  niost  suitable  by  which  the  len- 
gth of  the  brace  are  accented,  while  ail  monldings  eut  across 
it  recuire  certain  depth  for  the  heaped  arrangement  to  remain 
effective,  and  then  they  weaken  the  wood  so  mnch  as  te  lend  te 
the  whole  an  unsafe  appearance. 

WoWe^-'V-e-'Duc    are   ^ouxvd   exa^^-pXea,    ^-n\\ere    "tXvese    aàà\t\oxv3    Vx\   \. 
t\ve    to"f*^   ot    à^o^^ons    comp^c^e    W^a   proper    "ooàvy    ot    X\\.z   \)ra,ce,    ao 

Particularly    unf ortunately    appear    the    forms    so    favored    in 

modem    wooden    architecture,    whose    ptiacipal    eletneat    oonsists 

of    the    curved    modillion    life#   tlïô    antique    represented    in    ?ig. 

695,     which    is    either    used    singly    or    doubled,     or    is    separated 

by    in  termed  i  a  te    meir.bers.     Therc     arc    iit^rc    criticized    also    other 
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common  procédures  in  modem  architecture,  by  which  éléments  of 
the  naost  différent  styles  are  employed  in  a  sensé  entirely  dif- 
férent from  the  original  one,  with  the  secret  idea  of  oontribu- 
ting  to  the  hoped  for  new  style  of  architecture,  Thus  the  eff- 
eO't  of  thèse  consoles  whioh  so  frequently  form  tha  braokets  ia 
the  wooden  buildings  of  the  16  th  and  17  th  centuries,  as  well 
as  the  ox  eyes,  pearl  beads  and  other  parts  like  the  antique 
are  especially  rioh,  sinoe  they  are  used  in  thètr  original  or 
slightly  modified  forms  of  a  means  of  décoration. 
Wooden  caps. 

'The  head  braces  are  asually  connected  with  a  wooden  cap.  Th- 
air  coiBbination  is  niost  clearly  expressed  by  tbis,  that  their 
curves  sometimes  continue  over  the  cap,  and  the  boxing  is  rad- 
ial (Pig.  622).  By  the  treatment  of  the  ends  of  the  cap  icay  t 
tbe  sifflple  curve  pass  into  an  opee   or  compound  curve.  The  lat- 
ter  sometimes  becomes  a  second  beam  extending  between  the  posts 
with  a  sïïialler  width  than  the  upper  one  and  tenoned  into  both 
posts.  In  this  case  the  curve  of  both  braces  can  be  continued 
over  thls  second  beaic  so  that  at  the  middle  it  joins  a  seiEicir- 
cle,  pointed  arch  or  a  curve,  and  the  crown  of  the  curve  is 
eut  in  the  girder.  îhe  wooden  parts  te  be  wrought  hers,  as  for 
the  corbels,  may  employ  any  iDoulding  or  other  form,  and  thus 
reduce  the  weakening  of  the  timber.  (Fig.  623). 

6.  Corbsls,  Csntilevers  and  Corbellings. 
General  and  statical. 

No  différence  exists  in  the  nature  of  consoles  and  corbels. 
Ey  the  former  ivord  is  denoted  the  relation  of  the  corresponc- 
ing  eut  stone  tt   the  wall  or  pier  «ïith  which  it  is  bonded,  and 
by  the  latter  its  purpose  in  gênerai.  The  uncertainty  thus  ari- 
sing  appears  to  hâve  cccurred  by  the  tern;  "console"  so  favorea 
in  Germany. 

Purpose  of  classification. 

According  to  the  tors:  can  be  distinguished  central  and  one- 
sided  corbels,  the  first  takink  its  development  from  a  point 
and  usually  its  upper  plan  forins  a  part  of  a  polpgon,  the  cne- 
sided  corbel  on  the  contrary  having  a  rectangular  plan. 

The  problem  assigned  to  the  corbel  may  hâve  a  nanifold  natu- 
re, it  can  offer  a  bearing  for  a  stone  lintel  or  wooden  beam, 
may  receive  niembers  of  vaiilts  or  rounds,  and  finally  may  bs 
destined  to  bear  statues,  etc.  Especially  manifold  is  its  use 
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for  the  sprin^ings  of  vaalts,  Already  en  tèe  Bomanesque  period 
very  freqoently  occur  corbellings  in  cnupches  and  still  œore 
frequently  in  conaateries  and  secolar  buildings  instead  of  i- 
rounds  extending  downward,  and  which  either  by  a  short  round 
(Pigs.  665,  666)  or  derisctly,  receive  the  springinga  of  the 
vaults  (Pigs,  654 )to  65s),  Tbat  on  the  one  hand  is  not  to  be 
employer  stâtically  the  oŒission  of  the  lower  part  of  the  rou- 
nd as  separate  froni  the  wall  shaft,  was  alreadn  stated  above 
(Abutment)..  p*  126  and  Pig,  343)»  Tbe  thrnst  of  the  vault  usa- 
ally  passes  obliquely  into  the  wall  a  considérable  distance  a 
above  the  ground  line  of  the  arch.  î'he  capital  of  a  little 
shaft  or  projecting  corbel  is  comiBonly  not  aff ected  by  the 
thrust  of  the  vault,  se  that  thèse  members  rather  fulfil  an 
architectural  than  a  static  fonction.  On  the  contrary  the  str- 
ess in  the  corbel  under  beanis,  girders,  etc.,  is  sufficiently 
important  to  rgquire  a  doser  investigation. 

stress  in  the  corbel. 

Stâtically  considered,  there  are  three  possibilities,  the 
bonded  corbel  (Pig.  624)  under  the  load  œay  rotate  about  the 
lower  point  d,  and  can  also  be  sheared  on  the  surface  a  d,  and 
finally  it  can  me  broken. 

1.  Safety  against  rotation.  The  load  Q  tends  to  rotate  the 
stone  about  the  edge  d,  and  on  the  contrary  it  is  prevented 
from  rotation  by  the  weight  G  of  the  masonry  resting  on  the 
bonded  portion  a  c  e  d.  That  the  stone  œay  be  safe  there  must 
be  G  n  greater  than  8  m.  Aocordingly  a  great  veight  of  masonry 
and  a  longer  lever  arm  a  c  of  the  stone  are  useful.  Prom  safe- 
ty  in  oaloulation  the  point  of  rotation  d  is  not  taken  at  the 
face  of  the  wall,  but  a  fevr  cm  farther  back  toward  d' .  èood  bed- 
ding  *f  the  stone  at  this  place  is  of  the  greatest  importance, 
and  also  the  upper  bed  a  c  must  hâve  corresponding  considérat- 
ion. If  the  danger  of  rotation  is  great,  then  with  good  donding 
above  the  stone  there  must  be  placed  as  large  a  part  of  the  ma- 
sonry as  possible  to  load  it.  If  it  can  be  assumed  that  the  en- 
tire  thickness  of  the  upper  vrall  acts  as  a  united  mass,  then 
can  be  made  the  adjacent  calculation,  whioh  présents  a  favora- 
ble resuit  (Pig.  625). 

The  corbel  tends  to  rotate  the  wall  about  the  point  f  with 
the  upward  force  K .  f o  provent  this  we  must  hâve  G  r  greater 
than  K  u. 


Q      CQ 
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But    non    Kt"QaiorK-   — jr    and    substituting    this    value* 

Q  œ  u    t   G  r  t  ' 

G  r  is  greatar  than ,  or   is  greater  than  Q  fP. 

t  u 

2.  Safety  against  shoaring.  gHhearing  or  séparation  of  th© 

stone  comoa  in  question,  if  the  load  Q  (Pig.  624Ï  lies  close 

to  the  wall.  The  shearing  stress  is  very  simply  found  by  divi- 

ding  the  load  Q  (in  k.il)  by  the  shearing  area  a  d  (in  q  cœ)  . 

the  stress  thus  obtained  per  q  cm  must  not  ezoeed  the  permiss- 

ible  limit  that  ia  very  lo.it  for  stone,  Âssuming  the  usual  safe- 

ty,  there  must  be  allowed  only  1,5  to  4  kil  t)er  q  cm  acoording 

to  the  nature  of  the  sandstone  or  bricks,  3  to  6  kil  for  lime- 

stone  and  5  to  10  kil  per  g  cm  for  granité. 

Example,  The  cross  section  of  a  cantilever  in  the  face  of  t 

the  wall  is  to  be  determined  in  its  required  area,  if  it  œuBt 

support  a  load  of  4500  kil,  and  it  is  œade  of  good  sandstone 

with  a  safe  lirait  for  shearing  of  3  kil  per  q  cm.  Acoording  to 

the  preceding  the  cross  section  is  very  simply  calculated  at 
4500 

.  s   1500  q  cm,  so  that  the  stone  may  be  made  30  cœ  wide  a 

3 

and  5o  cm  deep. 

if  a  corbel  bas  a  very  slender  frofile  at  is  not  to  be  forg- 
otten,  that  the  shearing  may  folio w  a  shorter  depth  i  k  (Fig.626 

3.  Safety  against  breaking.  ( By    bending  strass).  Breaking  oy 
bending  stress  easily  occurs,  s  in  ce  the  tensile  r  <:^3  i  i  :;  a--..  ',•■!  c- ? 
most  stones  is  less  than  their  resis tance,  to  shear .  If  both  are 
equal,  then  already  by  the  lever  arm  of  the  load  Q  of  more  than 
1/6  the  dejîth  of  the  stone,  breaking  *ill  occur  more  easily  t 
than  shearing. 

a  calculation  can  be  made  by  the  well  known  formula,  W  «  I^  s. 
In  this  M  "  bending  moment  (in  Pig.  624  =  Q  m). 

3  =  allowable  tensile  stress,  that  acoording  to  the  nature 

of  the  materiâl  may  be  taken  at  1  to  10  kil  per  k  cm. 

W  =  moment  of  résistance  of  the  area  of  cross  section  honded 

b  h^  b  h^ 

in  the  wall  (for  a  rectangle  =  ;  for  a  triangle  »  ). 

6  12 

Evidently  no  cracked  stone,  but  only  a  good  materiâl  resist- 

ing  tension  should  be  chosen  for  important  corbels. 

As  a  handy  rule  it  may  be  assumed,  that  a  corbel  of  moderate- 

ly  good  materiâl,  whose  projection  does  not  exceed  its  height 

in  the  plane  of  the  wall  must  hâve  a  cross  section  (at  least) 

containia]g  as  mapy  q  cm  as  the  load  on  it  is  in  kil, 

Por  a  profile  of  the  corbel  shaped  as  in  Pig.  626,  there  is 

naturally  a  fracture  again  to  be  feared  at  the  shorter  line  i  ^' 
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îf  ttiQ  stone  is  correctly  shaped  statically,  thea  betiieen  the 
wall  and  the  extrême  end  is  to  be  found  any  section  at  which 
the  stone  can  break  more  easily  than  at  the  wall.  But  aèoording 
as  a  cententrated  or  uniform  load  exists,  at  least  the  triangu- 
lar  profile  of  £ig.  627  or  the  convex  one  of  gig.  628  is  requi- 
red,  Instead  of  the  triangle  is  rather  recoœmended  the  trajîez- 
oid  indicated  jjy  the  dotted  lines  with  regard  to  shooks  at  the 
end,  defects  in  the  stone  and  fracture  surfaces  extending  obl- 
iquely.  The  basai  form  of  iigs.  627  or  628  may  be  enlarged  in 
any  way,  but  cutting  into  thèse  outlines  is  dangerous. 
Proportion  of  heights. 

On  the  ratio  between  ttie  projection  and  the  hei^ht  no  state- 
nent  can  be  lEade  according  to  the  preceding;  the  greater  the 
load  the  higher  Œust  be  the  corbel.  Tbat  the  springings  of 
vaults  are  soietimes  foond  supported  by  lower  corbels  comes  f 
froEQ  the  fact  before  stated,  that  the  entire  springing  assumes 
the  function  of  the  corbel.  For  cross  arches  of  î7ide  span  the 
corbelling  certainly  assanes  this  fonction  and  rekuires  a  cor- 
respondingly  greater  depth, 

The  ratio  between  projection  and  height  mostly  lies  between 
-  and  -,  but  even  exceeds  the  latter.  If  a  geometrical  ratio 
is  sougbt,  then  the  heiéht  iray  correspond  to  that  of  the  diag- 
onal of  a  square  constructed  on  the  projection  or  to  the  diaj?- 
onal  of  a  cube  constructed  thereon. 

Central  corbels, 
The  siîsplest  form  of  a  central  corbel  is  one  half  an  inverted 

cône  or  pyramid  (Fig,  629),  which  iriay  pass  by  curvature  of  the 
sides  into  the  forics  of  Figs.  630  aad  63I.  By  combining  two  s 
such  forniE  is  produced  a  conipound  corbel  like  that  of  Fig.  632. 
Capital  and  corbel. 
The  îiiost  coffiEcn  function  of  the  central  corbel  is  to  fom  a 
substitute  for  the  round,  also  to  support  the  springing  of  tûc 
arch,  and  accordingly  its  top  corresponds  to  that  of  the  capi- 
tal of  the  round,  This  agreement  that  the  function  of  the  round 
is  niost  clearly  expressed,  if  the  corbel  takes  the  forir,  of  the 
capital  of  a  round,  whose  lower  circular  surface  is  then  occa- 
pied  by  an  ornaniental  form,  even  to  reiEOve  the  cbaracter  of  a 
bearing  surface  as  in  Fig.  633  froE  the  churcb  of  HaîBàand  F 
Fig,  635  from  the  foundation  chnrch  in  Wstzlar.  in  the  latter 
being  made  the  transition  to  the  souare,  The  cfcanée  of  the  lcv?5? 
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beariDg  area  niust  be  regarded  thus  as  the  motive  distinguishinj 
the  form  çf  the  corbel  froïc  that  of  tbe  capital, 

Between  the  capital  and  the  perfected  corbel  are  to  be  nient-î 
ioned  varions  intermediate  steps.  one  being  represented  in  a 
slightly  later  nave  of  the  chorch  in  Haina,  on  which  the  leavej 
placed  in  part  on  the  ôdgé:of  the  lower  capital  extend  in  the 
sides  of  the  capital,  partly  bending  doîinward  aponnd  it,  conc- 
ealing  the  astragal  or  replacing  it  by  their  own  bodies,  and 
30  covering  the  lower  horizontal  surface*  The  plane  area  of  t 
the  latter  is  further  lost  in  the  niass,  when  the  ornament  rec- 
eives  a  stronger  modeling,  but  very  decided  in  the  example  in 
Pig.  636  taken  from  the  church  in  Volkemassen,  where  the  astra- 
gal and  the  rosette  covering  tbe  bottom  of  the  capital  hâve 
taken  the  inclined  position. 

îf  according  to  the  forŒ  ehown  in  Fig.  634  the  différence  b 
between  the  sides  and  underside  at  least  disappears  in  the 
treatment,  it  is  still  more  the  case  if  the  astragal  is  repla- 
ced  by  a  branch  extending  aronnd  the  lower  edge  or  a  plait, 
from  which  the  leaves  ascend  at  both  sides.  Eut  ail  that  agree-| 
Eoent  with  the  form  of  the  capital  «anisbes  when  from  the  lower 
end  the  foliage  extends  up  âver  the  entire  corbel,  ïhe  nucleus 
of  the  corbel  covered  by  foliage  lust  then  also  expérience  ths 
corresponding  change,  and  first  its  lower  edge  is  rounded  as 
Fig.  637  shoïïsin  an  example  taken  frcm  the  Preaching  church  in 
Brfu'rt,  On  sinipler  forms  is  orcitted  also  then  the  outward  bend-l 
ing  of  the  upper  eôpe,   and  thus  ail  recalling  of  the  bell  shapej 
of  the  capital  (Fig.  639).  îhe  form  of  the  nucleus  is  either 
concealed  by  the  leaves  lyin,'?  thereon  as  in  Fig.  638,  or  in 
very  visible  distinction  batween  then  is  in  Pig.  639  from   the 
late  Gothic  cloister  of  the  foundation  church  in  Pritzlar. 
Simply  suôdivided  corbels. 

An  entirely  similar  transition  is  niade  fron  the  capital  form 
by  a  réduction  of  the  lower  bearing  surface,  thus  by  a  change 
in  the  line  of  projection  of  the  capital  as  shown  by  Pig,  643. 
According  to  the  same  principle  are  shaped  Figs.  641  and  6^2, 
ths  fornjer  from  tne  vestibule  of  the  foundation  church  in  Pritx- 
lar  and  the  latter  froir.  the  nave  of  the  church  in  Haina.  Thus 
is  followed  a  stage  from  the  capital  te  the  simple  corbel.  Tbe 
latter  can  also  exbibit  the  profiles  of  Pigs.  643  aod  644  bes- 
ides  the  forœs  éiven  in  Pi<?s.  629  to  63I.  Ey  chaicferiné  the 
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angles  results  tiie  simple  but  correspondin^  forni  of  Flg.  645, 
By  varled  protiline  can  forirs  ori.^inate  like  thcse  ot  Pi^.64c 
te  653  in  sectioD  or  élévation. 

Compound  corbels, 

Corbel  fornis  of  greater  heiglit  are  generally  obtained  by  2 
conîbination  of  two  or  more  plainly  distinct  parts  ^s  iDdicetec 
in  Fié.  632. 

ïhe  siïïiplest  case  is  a  body  like  a  capital  in  tfce  upper  part, 
siipported  by  a  siîTiple  forn:!  of  corbel  below,  as  in  Fig.  657  fr- 
OE  the  cloister  ot  tbe  cathedral  at  Eiga, 

The  cbaracter  of  the  wbole  chan,ees  aâîcording  as  tbe  capital 
cr  tbe  lower  corbel  predoirinates.  In  tbe  first  ôase  tbe  lattsr 
becomes  a  mère  ending  witnoat  essentially  increasing  the  stren- 
gtb,  and  forans  a  continuation  of  the  icculding  of  the  astragal 
as  in  Flgs.  65s. and  635;  in  the  latter  the  proper  corbel  gener- 
ally  is  a  projection  at  one  side  for  obtaining  a  irore  rectan^l- 
ular  surface,  froir,  which  the  capital  tbereon  makes  it  central, 
Such  examples  are  shcwn  by  Flg.  656  from  the  rood  scraan  ot  t 
the  f.oundation  churcc  at  Oberwessel  and  Figs.  654  and  655  frc;: 
the  north  side  aisls  cf  tbe  lEonastery  church  in  Haina. 

The  latter  bear  the  rounds  starting  above  the  sills  of  the 
upper  pow  of  Windows,  and  are  of  spécial  interest  for  the  beau- 
ty  of  their  treatment,  of  which  the  saall  scale  of  our  Fig.  0 
only  allovTs  an  inaperfect  oonception.  To  it  by  its  location  in 
the  height  of  the  œouldings  extending  beneath  the  window  sill 
is  added  an  originality,  to  which  we  cannot  refuse  our  attent- 
ion. Instead  of  oarrying  this  cornice  around  the  corbel  as  a 
terœinating  moulding,  as  would  bave  been  done  in  the  sensé  of 
modem  architecture,  thus  serving  différent  purposes  in  the 
same  form,  it  extends  into  the  capital  of  the  progiection,  who- 
se  leaves  bend  over  the  edge  of  the  moulding  in  an  extremely 
graceful  way,  i«rhile  the  abacus  thereby  recèdes  above  the  corn- 
ice in  question  and  intersscts  its  wash,  so  that  the  base  of 
the  round  rests  on  it  entirely  free  (Fig.  65  5). 

The  body  inclcsed  in  leaves  in  Fig,  654  can  serve  just  as  ïï 
?îell  as  a  cornice  extending  around  as  a  capital.  Generally  tùc 
forn:  of  such  a  cornice  cecorated  by  foliage  is  so  nearly  allii'J 
te  that  of  the  body  of  the  capital,  that  tbe  forEcr  iray  be  re- 
garded  as  a  low  capital,  as  shown  ty  corrparison  with  Fig.  65? 
to  Fig.  659 • 
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Development  of  the  corbel. 

Porms  of  figures  like  animais,  neads,  etc.,  came  into  use  in 
varioQS  ways.  As  in  fig,  654  they  may  sit  before  the  body  of 
tbe  projection,  or  as  in  Fig,  656  be  employed  at  smaller  scale, 
may  forn)  only  the  termination  of  the  corbel.  Pigs.  66O  aod  661 
show  examples  of  the  last  kind  froni  the  church  in  Frankenberg, 
Further  and  especially  heads  may  also  furnish  the  corbel  Hith- 
out  a  capital  resting  thereon,  then  being  surrounded  by  eitiier 
an  edge  moulding,  a  flower  in  front,  etc.,  tbose  not  ternsinat- 
ed  above  or  even  lacking  sach  a  margin,  end  horizontally  and 
bear  the  rib  on  its  upper  surface,  or  as  a  head  with  fbliage 
growing  fron:  it  form  the  corbel.  ;î'ikewise  may  it  rest  on  the 
body  as  a  icere  ornaiEent,  either  in  connection  with  foliage  or 
without  it. 

That  an  importance  must  lie  at  the  ground  of  such  forms  bas 
already  been  noted  above.  In  corbels  serving  to  support  statu- 
ue  this  is  giyen  by  its  relation  to  the  figure.  In  the  same 
sensé  may  also  be  employed  bends  with  inscriptions,  shields  of 
arms  (Fig.  653),  where  the  location  and  outline  of  the  shield 
are  given  by  dotted  lines. 

The  possible  arrangement  of  bands  with  inscriptions  and  leg- 
ends  on  the  corbel  indicating  the  importance  of  the  figure  well 
aids  unders tanding  them  in  the  old  works.  In  modem  times  the 
char acteris ticB  of  the  figure  itself  makes  this  explanation 
unnecessary,  but  in  cases  not  too  rare  are  given  a  riddle. 

The  arrangement  of  statues  on  corbels  is  sometimes  found  con- 
nected  with  the  springing  of  the  rib  in  such  wise  that  the  lat- 
ter  rests  on  the  canopy  over  the  figure,  as  in  the  church  of 
the  castle  of  Marienberg  and  at  the  cathedral  of  Minden.  There- 
by  the  springing  of  the  rib  continues  vertically  before  tha 
eye  and  replaces  the  effect  of  the  round. 

Also  to  support  in  ?ig.  658  the  surfaces  of  the  lower  mould- 
ed  part  below  the  aètragal  a  b  against  the  wall,  this  arranf;e- 
osent  for  Connecting  the  foror.  of  the  corbel  with  différent  gro- 
und forms  combined,  so  that  the  projecting  parts  of  the  upper 

body  are  supported  by  the  sides  of  the  lower,  thus  imitated 

late 
as  on  Sothic  plinths  of  piers. 

Tbe  loNer  ends  of  the  corbels  ara  soiretinies  concealed  by  bnr- 
cbes  of  leaves  or  branches  frcir  whicn  then  rises  the  bell  sfaaL-o 
body.  or  sncb  branches  lie  dicectly  below  tbe  springinfî  of  tde 
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rib  and  replace  the  corbel,  Sucb  an  exasple  is  shcwn  by  &ig. 
632  froni  the  cloister  of  the  collegiate  church  in  Fritzlar. 

We  hâve  already  shown  above  by   Fi^.  275  hCTi   by  a  limitée  ares 
of  the  capital  under  the  springicg  of  the  arch,  the  corbelliDé 
of  separate  arches  or  certain  parts  of  then;  could  be  arran.éea, 
Such  a  very  graceful  example  is  shown  by  Fig,  663  froïc  the  ch- 
oir of  the  church  in  Volksniarserj,  Fig,  663a  represects  the  pro- 
file of  the  rib,  ci  which  only  the  part  a  b  c  d  finds  a  bearin^ 
OD  the  capital.  Proie  the  surface  b  c  then  first  projects  the 
meiEber  b  e  c,  so  that  the  rib  takes  the  forn;  a  b  e  c  d,  froii 
which  by  the  upper  corbellin.s  showc  in  élévation  it  passes  in- 
tc  its  actual  cross  section  a  f  g  h  d. 

In  Fié.  232  we  hâve  ^iven  the  springiné  of  a  rib  resting  en 
three  corbels  coicbined,  taken  from  the  Erfurt  cloister.  But 
sometimes  certain  irregularities  ic  arrangement  and  the  need 
for  recovering  lost  planes  ce  greater  and  inore  effective  forEs 
of  this  kind  lead  to  a  cocRbination  cf  différent  kinds  cf  corb- 
elling.  For  example  as  shoiîn  in  Fig.  664  by  the  springing  of 
an  arch  in  the  northwest  corner  of  tne  church  at  nstter. 
Gorbel  vrith  a  short  round. 

As  in  Figs.  654  to  65?  a  ^reater  eize  cf  corbel  is  cbtained 
by  placing  a  capital  en  the  ccrbsl  procer,  so  that  the  Ea^nit- 
ude  of  the  whole  is  aise  increased  if  s  portion  of  the  rouna 
or  wall  pier  replaced  by  the  insertion  of  the  corbel. 

Fig.  665  shows  the  corbelled  wall  round  in  the  choir  of  the 
ÎUncrites'  church  at  BCxter,  while  Fig.  666  represents  the  sup- 
port of  the  cross  arch  recoîHng  in  nearly  ail  churches  01  Se- 
val,  and  it  shows  there  like  an  architectural  member  a  dry  siK- 
plicity  ooirpelled  by  the  hardness  cf  the  stone  sir.ployed. 

Ficher  forms  of  this  kind  are  found  on  the  nestern  wall  of  3. 
3.  Mariais  church  at  Mflhlhausen  below  the  springing  of  the  àiv- 
iding  arches.  Thèse  start  frorr.  the  upper  octagon,  that  corres- 
ponds about  to  the  size  of  the  springing  of  the  arch,  each  be- 
ing  formed  of  five  sides  of  the  octagon,  crowned  tny  a  part  of 
the  pier  with  a  toliage  capital,  so  that  the  projection  from 
one  to  the  other  and  frot»  the  upper  to  the  octagon  including 
the  basai  form  of  the  springing  of  the  arch  are  effected  by 
capitale,  below  which  on  the  bodies  of  the  two  upper  piers  are 
found  on  each  side  surface  two  slightly  projecting  round  arcnss 
with  cusps,  while  the  side  surfaces  of  the  lower  part  of  the 
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pier  are  decorated  by  tracery.  The  capitals  thereby  receive  a 
greater  projection  in  front  than  at  the  sides,  so  that  the  gr- 
ound  form  of  the  part  of  the  pier  remains  everywhere  bounded 
by  the  five  sides  of  the  octagon. 

Ey  tûe  use  cf  what  bas  been  described  can  be  developec  sn 
endless  variety  of  foms.  Pig.  667  ^ây  serve  as  a  furtber  exaiL- 
pie,  that  coDtains  a  motivs  reappearing  in  ail  periods  of  Gotb- 
ic  art. 

Strongly  projecting  corbels. 

Only  when  tbe  corbel  bas  the  form  of  a  seiricircle'or  half  p 
polygon  wlll  its  lower  plan  be  geoiDetrically  similar  to  the  up- 
per  one-  if  tbe  upper  ares  exceedr  half  the  groucd  form,  thec 
•flîll  tbe  lower  do  tbis  in  a  still  hi.^ber  denrée,  and  finally 
be  the  entire  form,  wbich  is  free  before  the  wall  or  tbe  suri- 
ace  of  tbe  pier,  'Tbos  the  upper  acea  in  Fié.  654  is  tormeû   by 
a  part  of  a  circle  comprisin^  about  225°.,  and  thereby  the  low- 
er part  is  nearly  the  entire  circls,  that  must  be  entirely 
separated  froi  the  face  of  the  wall  by  a  considérable  project- 
ion of  the  bell  as  in  Fig.  641. 

Still  pore  decidedly  appears  this  condition  in  corbels  prcj- 
ecting  froiE  a  point  as  shown  in  Fiés.  665  and  667.  As  sboTm  in. 
tbe  first  Fi,^.  ec  tbe  side  vèeTi,  tbe  corbel  would  terœinate  in 
s  point  hanging  free  before  the  face  et   the  wall,  and  thus  it:? 
lo'/ïer  portion  is  undercut  (aise  see  Fig.  665).  If  such  project- 
ing knobs  elready  produce  a  specially  bold  effect,  then  is  st- 
ill thereby  lost  a  part  of  the  height  if  ths  ashlar  for  the  s 
support  iè   a  useless  way.  Eut  thèse  free  hanging  points  may   be 
avoided,  if  only  in  tbe  front  half  the  projection  appears  con- 
centric  froa;  the  middle  line,  and  conversely  as  in  Fig.  Ô6S  l 
tbe  rear  undercut  is  onittsd,  se  that  the  lEculdin^^  pénétrâtes 
the  face  cf  tbe  îrall  in  s  direction  parallel  te  the  prcjectic^. 
Thereby  the  point  below  is  changea  into  a  horizontal  eope  cr 
a  rounding. 

Anotner  neans  of  transition  results  froiii  the  oblique  develcp- 
lient  of  the  corbel  when  tbe  lower  part  is  claced  in  the  face 
of  tbe  wall,  wbile  tûe  middle  of  the  upper  part  projects  froir. 
it.  ÏÏben  this  solution  is  applied  te  a  simple  corbel  which  ac- 
ccrdingly  projects  froir^  a  point  lyinf?  tn  the  face  of  the  ;7sll 
to  an  upper  surface  tornied  of  five  sides  of  the  octagon  or  four 
of  the  hexagcn,  then  the  sides  beccine  oblioue.  Such  fcms  arr. 
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then  employed  for  both  simple  corbels  as  »ell  as  those  covered 
by  foliage,  but  in  the   last  case  tbey  would  be  coDcealed  by  the 
leaves  lying  before  tbeii),  Szaniples  of  this  kind  are  sbowD  by 
Fig.  655  froiE  tbe  cburch  at  Baica  and  F^ig.  669,  Hère  also  bel- 
ongs  tbe  arrangement  particularly  cowequ   in  tbe  15  th  century, 
wbereby  tbe  corbel  imitâtes  a  little  colunin  with  a  capital,  w 
»bose  sbâft  fornis  tbe  actual  projection  instead  of  remaininÉ 
vertical,  also  with  an  arcb  tbat  sonietiEes  leaves  ths  face  et 
tne   wâll  bcrizontally  and  bends  to  the  vertical  in  the  axis  of 
the  capital, (Fig.  679)  from  the  rocd  screen  of  tbe  colleéiate 
cburch  in  Oberwesel). 

Pigs.  669  and  670,  strictly  taken,  are  to  be  already  countec 
:7ith  tbe  corbels  projectisg  at  one  side,  to  whicn  the  lattsr 
alcc  belcngs  acccrding  to  their  function. 
Corbels  prcjecting  sidewise, 

îbe  use  of  corbels  projecting  sidewise  bas  tbe  purpose  of 
forming  a  bearicg  for  ;vall  strips,  beams,  lintels  of  doors  acu 
Windows,  and  further  for  ail  those  for  filling  the  tympanams 
of  arches  and  sîabs  to  fill  abcve  openings  for  doors  and  rest- 
ing  on  edge,  then  the  slabs  lyiné  flat  tbat  form  tbe  floors  of 
balconies  anc  bays  or  bcttoms  of  gutters  for  water,  ïhsy  furtt;- 
er  serve  to  support  springings  of  arches  in  ail  directions,  se 
tbat  in  the  last  sensé  for  the  previously  described  corbels  01 
concentric  form.  tbey  appear  or  are  combined  with  tbeiL  as  in 
Flg,  634, 

According  to  its  sbepe  and  fanction,  it  consists  of  one  or 
more  eut  stones  ??ith  tbe  bsds  lying  on  each  other  or  of  one 
slab  set  on  cdge. 

As  a  gocd  form  for  ail  shapes,  or  ratber  as  tbe  necessary  c 
cross  section  for  their  we  ir^ust  also  assume  bere  the  triangular 
or  swelled  profile  in  Figs,672,and  671-  The  ratio  of  beight  te 
projection  must  then  vary  according  to  the  load  received. 

There  Fig.  671  first  follorvs  tbe  form  of  tbe  auacrant,  whicb 
also  in  smaller  dimensions  or  in  simpler  treatment  is  employée 
witbout  any  further  addition.  Fartly  to  strengthen  the  upcer 
edée,  but  partly  to  meet  the  fact,  tbat  every  form  loses  a  por- 
tion of  its  expression  in  exécution,  and  bence  the  quadrant  w 
will  appear  as  a  smaller  segment,  tbis  êenerally  receives  an 
addition  by  a  rectangle  a  b  e  f,  tbat  without  increasing  the 
beigbt  causes  the  centre  c  te  move  on  the  line  ac  nearer  to  c. 
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In  the  same  naDDer  is  foriEecI  the  corbel  with  the  simple  slope 
(Fi.^,  672).,  either  by  the  addition  of  the  rectangle  a  b  e  f,or 
jnst  as  for  the  aaadrant  by  the  redoced  slope  parallel  to  d  b, 
shence  results  t   auarter  of  an  octagon,  and  ths  corbel  prajects 
froiE  the  face  of  the  wall  at  right  angles, 

A  lighter  expression  is  found  for  the  corbel  by  a  concave  a 
arched  foriD  (Fig.  673)-,  either  shaped  according  to  a  b,  c  d  or 
b  c.  Thèse  shapes  would  then  be  scnieîyhat  varied  by  roundinë  the 
courses.  The  ronnding  becoines  necessary  if  the  centre  of  the 
curve  lies  so  high  that  sharp  corners  resalt  at  c  or  d,  and  t 
then  thei?  lead  to  an  ogee  form,  such  as  the  cross  section  of 
Pié.  703,  yet  njây  indeed  be  replaced  by  a  slope. 

Richer  fcrirs  then  resuit  îvom   rounding,  slopes  and  coves,  by 
coiiibinaticn  of  siicilar  ones  as  shown  in  Figs.  674  to  677,  cr 
from  différent  ones»  either  with  rsctaagolar  fillets  between 
(Fig.  678).,  or  without  thèse  and  èence  by  tangency  î?ithout  tbeni. 
Further  with  a  more  aninated  trestnent,  for  example  like  Figs. 
679  and  6S0  in  two  little  examples  serving  as  supports  of  the 
former  art  clock  in  the  southern  transept  of  Strasborg  cathed- 
ral.  Bere  as  on  the  foms  of  corbels  explained  above  the  trian- 
gle... forns  the  nscsssarî  cross  section.  5 or  the  gocd  effect  et 
the  line  it  is  aise  useiul  to  enclose  it  in  any  regular  {?rcund 
foriTi,  even  If  circuniscribed  with  a  certain  freedoîr;,  thus  like 
the  foTFi  of  profiling  betwsen  two  lines,  for  exaiEple  b  d  and 
the  corresponding  curved  line  (Fig.  631).  Within  the  area  zo 
liffiited  Ksy  then  occur  even  cuttinfs,  as  in  Figs.  679  and  ôcQ, 
although  thèse  fulfil  ne  usef ul  purpose. 

Front  ©dge  with  projecting  rib. 
Cther  foras  result  by  a  combination  of  différent  shapes  of 
corbels  in  thickness,  fer  exair-ple  Tjhen   in  the  irass  cf  the  ast- 
lar  is  eut  a  concave  forir  of  corbel  accoccpanied  by  a  thinner 
part  left  in  a  line  projecting  further,  shich  then  stancs  on 
the  surface  of  the  hollow  of  the  rib.  and  then  serves  te  strsn- 
gthen  the  sîhole  (Fig.  682), 

Instead  of  a  lesser  thiokness  may  this  rib  also  be  formed  as 
a  square  set  diagonally  in  the  entire  width  of  the  entire  cor- 
bel, so  that  as  shown  by  Pig.  684  it  is  gradually  extended  from 
the  front  surface.  But  also  may  the  mass  between  the  lines  a  b 
and  b  c  project  horizontally  from  the  front  of  the  corbel,  as 
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indicated  by  dotted  lines  a  o  and  b  c  in  the  same  Pig.  Purtber 
the  entire  profile  of  the  corbel  may  also  be  wrought  in  the  e 
entire  thickness  in  the  direction  of  the  lines  a  b  and  b  c,  in- 
stead  or  hori zon tally . 

The  entire  proportion  of  tbis  rib  to  tbe  œsss  of  tbe  corbel 
is  œost  clearly  expressed,  if  tbs  latter  is  angular  and  border- 
ed  by  the  horizoDtal  and  vertical  directions  so  that  the  rib 
supports  the  horizontal  surface  frcn:  the  vertical  (Fig.  635), 
Noïï  in  the  saice  manner  also  the  horizontal  underside  a  b,  a^a^ 
inst  wbich  is  placed  the  rib  for  its  depth,  would  be  supported 
by  the  sides  of  the  latter,  and  thos  results  the  connection  oi 
botij  parts  a  chaîcfer,  a  meEcer,  in  brief  a  continuons  corbel, 

Particalarly  often  that  projecting  rib  receiveu  the  forn:  oî 
a  cusp,  at  least  in  the  later  periods  of  Gotbic  art,  and  gepe- 
rally  so  that  the  cusp  is  inserted  within  an  arch,  Also  in  the 
last  case  as  in  Fig,  656,  it  nan  hâve  a  rectangùlar  section, 
se  t)j3t  its  sides  niay  forn:  a  tangent  ccctinuiong  the  line  oî 
the  cavetto,  or  also  in  a  similar  iranner  it  may  be  subdividec 
as  in  actual  tracery,  anc  thec  as  tfiere  hâve  the  saire  connect- 
ion with  the  fflâss  of  the  corbel, 

Ghamfeping  and  moulding  the  angles. 
But  alsc  ths  angles  of  siinpls  ccrfcel^  as  représentée  in  Fi-o. 
671  te  675  lay  be  cnaïï.ferto  ci   riciijc;-c  (p'igs»  ^3/   to  669).  ^'^.c 
this  ffioolaing  ir^ay  be  T?rcu>^îit  throuph  the  upper  bearing  area, 
only  ffhen  it  is  continued  in  the  supported  part,  arch  or  slab, 
and  Eust  in'any  case  pass  into  the  souare  beneath  it.  Just  as 
little  Eay  it  enter  the  mass  of  the  wall,  tut  ir^ust  in  the  sia,- 
plest  cases  stop  on  the  surface  abc  (Fig,  639)  built  in  tko 
face  of  the  wall,  Like/fise  results  the  simplest  transmission 
f roŒ  the  iioalding  to  the  souare  at  the  upper  end  of  the  corbel, 
because  the  former  is  wrought  on  the  front  edge  of  the  corbel, 
for  which  purpose  a  Ecvement  differing  frcir,  the  line  of  tnc 


corbel  iiust  be  assumea,  as  éiven  at  a  e  m  Fi^.  oij9-  But  ^ene- 
rally  ail  kinds  of  transitions  are  applicable  hère,  ano  their 
use  is  already  given  the  roeans  to  produce  richer  foms.  Bot 
especially  suitable  is  shc^^n  that  in  Triû,   633,  whereby  the 
moulding  extends  around  the  front  surface  and  thus  contributes 
to  the  projection  of  the  corbel. 

Corbels  in  several  courses. 
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îhat  foriE  shown  in  ?ig,  674  and  composed  of  several  quadrants 
placed  over  each  otber  usually  receives  an  addition  of  little 
icterŒediate  merobers  a  in  Fig.  690,  whose  »idth  renains  acouc 
the   sâïïje  as  the  fillet  bsneatb  the  entire  widtb.  If  the  corbel 
consists  of  several  stones  laid  on  eacb  other,  tben  it  is  near- 
est  to  ^ive  the  lower  one  less  deptb  than  the  upper  as  in  Fi?, 
691,  and  te  as8  the  excess  of  the  latter  for  a  Œoulding  extenc- 
ing  around  it,  Ths  ccnstrccticn  with  several  stones  is  then  ex- 
pressed  Fiore  clearly,  if  the  corbel  is  composed  of  several  rec- 
tangular  stone  blocks  extending  beyond  each  other,  whose  lonest 
is  enclosed  by  a  monlding,  Ey  sucb  forms  at  the  same  tin-e  is 
obtained  a  greater  »idth  for  tbe  upper  surface  of  the  corbel, 
whereby  the  upper  portion  luay  consist  of  two  parts  witb  an  ab- 
utting  joint.  In  its  further  extent  thèse  fornis  agrée  with  the 
arrangement  of  concentric  corbellings. 
Development  of  the  front  surface. 

Richer  forics  are  further  obtained  by  décoration  of  the  noul- 
dings,  both  thcse  on  the  edges  as  well  as  those  foriing  the  t 
front.  Bot  further  and  in  the  niost  effective  way  according  te 
the  analogy  of  the  forir.s  cf  capitals,  and  thus  by  forming  the 
aass  of  the  corbel  like  a  cavettc,  vîhose  upper  edge  is  tnf-n 
supported  by  a  leafy  tearing.  According  te  the  scale  of  the  r 
proportions  of  the  front  must  then  the  supporting  leaves  ce 
ïïiore  extended  than  for  the  capitals.  Tfte  breatmeDt  of  the  suc- 
porting  leaves  niay  tden  correspond  to  the  side  pnojecticn  ci 
F'ig»  5^7«  (A  partiCQlarly  ceautiful  example  of  this  kind  is  i 
found  in  VioUet-le-Doc,  Vol.  IV.,  p.  312). 

Further  in  the  same  Œ-anner  as  on  capitals, this  bunch  of  lea- 
ves is  usually  found  in  a  double  rcw,  and  also  soHie  such  supp- 
orts bend  out  froni  the  front  of  the  corbel  and  animate  the  en- 
tire  form,  or  are  also  replaced  by  applied  leaves  as  on  the  c 
capitals.  Likewise  sometinies  the  supports  are  replaced  by  ti?- 
ures  attached  to  tht  iront,  as  under  the  upper  roof  gallery  in 
the  south  transept  of  the  colleciate  church  in  Colicar.  for  tbsa 
generally  the  mass  of  the  stone  lying  outside  the  line  b  d  I3 
utilized  for  any  ornanental  foriD,  tbat  iiust  be  eut  on  the  sur- 
face within  this  line  if  it  retains  its  character  of  an  actusl 
support. 

Likewise  retaining  a  geoiretrically  liKited  outline  nay  bc  : 
connected  the  arrangement  of  richsr  leaf  ornanient,  that  lie^ 
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iD  the  hollows  forœed  between  tbe  rib  and  the  mass  of  the  cor- 
bel  iD  tûe  mode  of  Figs.  632  and  654,  about  as  glven  in  ?ig, 
6S3,  or  OD  a  corbel  with  cbaiEfered  edges  extends  froŒ  tfce  frcni 
over  tûe  cbanifered  surfaci^  and  tÊis  finôlly  covers  tbe  entire 
corbel  as  a  single  great  Isaf  as  in  Fi^.  669,  or  as  complicated 
scrolls.  In  tbis  case  tben  tbe  cross  sectioD  of  tbe  corbel  slso 
takes  a  changed  form  projectiDg  coDcentrically. 

Wore  rarely  is  foucd  tbe  arrangeroect  recalling  the  antique 
by  a  great  leaf  only  covering  tbe  front,  as  ce  tbe  corbels  be- 
neatb  tbe  comice  slab  of  Notre  Danie  of  Dijon.  On  tbe  contrary 
is  first  of  ail  on  corbels  osed  as  snpports  of  lictels  of  coors 
is  tbe  use  of  little  croucbing  figures  or  of  monsters  croDChins? 
tbereoD  (Fig.  693  frcm  the  western  doorway  of  tbe  cfcnpcb  i?  F 
Frankenberg). 

Development  of  the  sides. 

Far  less  important  in  effect  and  witbout  relation  to  tbe  pro- 
per  fuDCtion  oi  tbe  corbel  is  se  ornanentaticn  of  tbe  sides, 
as  by  mesns  of  sunk  panels,  usual  in  modem  architecture.  Tbe 
construction  of  tbe  corbel-like  tracery  witb  a  slab  set  on  eôçe 
sometiffies  in  late  Gotbic  led  te  a  tresticent  of  tbe  sides  liks 
tracery,  even  to  the  perforation  of  the  entire  corbel,  so  tbat 
it  assumes  just  tbe  appearance  of  a  pièce  of  tracery,  as  sucb - 
Hâs  already  introduced  by  tbe  additioD  ci  tbe  cusp.  5nt  tbe  r, 
perforations  bere  are  very  injurious  te  tne  résistance,  as  jus- 
tified  by  tbe  function.  Yet  sucb  foriiis  on  tbe  old  works  gener- 
ally  contain  a  structural  principle.  tbat  confers  on  thecc  a  c 
certain  tteâcing,  tbough  superficially.  Sucb  an  ezanple  is  off- 
ered  by  tbe  corbels  ander  tbe  éallery  in  bre  soutb  traysept  of 
S.  Severi  in  Erfort  (Figs.  694,  6943^, 

The  same  are  formed  as  pointed  arches  with  free  piers  projec- 
ting  froffi  i_.»ali,'  yet  so  that  the  spandrel  projecting  froœ  the 
wall  passes  through  the  croan  of  the  pointed  arch  and  entering 
at  the  upper  end  of  the  pier  as  a  quadrant  supports  it.  The  s 
space  between  the  upper  part  of  the  arch  of  the  quadrant  and 
the  front  part  of  the  pointed  arch  is  filled  by  open  tracery, 
and  the  pointed  arch  has  cusps.  The  principle  of  the  entire 
shape,  whose  motive  is  reqaired  in  ?igs.  694  and  694a,  is  acc- 
ordingly  based  on  the  hanging  arch  (p.  78),  yet  is  more  clearly 
expressed,  since  the  proper  support  of  the  whole  is  visible  i:i 
the  mass  formed  above  the  quadrant.  The  piers  thereby  supportei 
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serve  at  tbe  same  time  as  abutments  of  the  arches  in  Pig.694a 
representing  the  front  view,  extending  in  the  longitudinal  vie» 
and  supporting  th©  front  edge  of  the  slab  and  also  with  cusps 
above  which  the  spandrel  is  again  ^erforated  as  traoery. 

The  inexbaustible  wealtb  of  foriiis  of  Gothic  corbels,  tfeat  we 
hâve  endeavored  to  indicate  in  tfae  preceding,  we  caDDOt  refrain 
froK  coiDparing  tbe  manner  in   which  the  same  foras  are  treated 
in  lEodern  actique  art,  and  partly  so.  The  ground  form  or  gece- 
rating  curve  is  the  line  represented  in  Pig,  695,  and  the  cnly 
freedom  in  its  use  consists  in  the  position  in  which  it  is  pla- 
ced  in  the  horizontal  and  vertical  directions. 

^or  either  a  b  may  be  tho  vertical  and  b  c  the  horizontal  di- 
rection or  conversely,  and  iikewise  d  e  may  be  vertical  anf  ef 
horiîsontaj.  or  conversely,  and  finally  the  same  alternation  may 
occur  with  the  lines  i  g  and  g  h.  Besides  thèse  a  diversity  re- 
calling  a  slight  change  is  added  when  b  c  is  vertical  as  a  ne* 
volute  dotted  in  our  Pig.  Further  variations  then  consist  in 
the  number  of  turns  of  the  volute,  the  form  of  the  eye  as  well 
as  of  the  antheœion  or  palm  leaf,  «hich  fills  the  spandrels  at 
the  sides,  and  the  leaves  which  lie  on  the  front  of  one  volute 
beneath  the  other.  To  Grecian  and  Roman  and  even  Renaissance 
architecture  such  monotony.is  foreign,  for  the  former  first  de- 
velops  the  entire  motive  and  indeed  in  a  far  more  perfeot  way, 
but  tha  two  last  animate  it  by  the  magnificence  of  its  sculpt- 
ures and  manifold  ways,  but  in  our  times  the  reversing  indica- 
ted  by  ffeinbrenner  to  Schinkel  and  with  the  lattor  lasts  till 
the  présent  time. 

Connection  of  ccrfcel  with  the  supported  parts. 

The  connection  of  tne  corbel  with  the  parts  supported  occurr 
in  the  Eost  variea  vays  according  to  the  purpose.  Tbe  upper  s 
surface  is  dressed  plane  and  the  beau  or  eut  stone  is  laid  tbe- 
reon.  When  at  the  saice  tine  any  moveient  in  a  hcrizontsl  direc- 
tion is  prevented,  as  by  the  placing  of  the  ridge  plate  of  a 
shed  roof  will  it  be  doweled.  or  there  is  left  a  raised  niar^- 
in  rising  from  the  top  of  the  corbel.  as  a  b  c  ic  Fig.  696. 

Sovering  slab  laid  thereon, 
The  connection  with  a  covering  slab  is  by  a  direct  beariné. 
The  slab  may  be  in  line  with  the  extreire  projection  of  the  cor- 
bel,  the  lower  edge  being  chamfered  is  moulded  between  two  cor- 
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corbela,  the  mouldin^  either  stoppicg  souare  before  the  support 
or  turning  vertically  is  continued  along  tbe  corner  of  tûe  cor- 
bel  (Pig.  297).  Jt  niay  further  project  above  that  by  a  coctin- 
uous  ffiouldiDg,  and  tbis  projection  either  recèdes  by  a  wasn  to 
the  line  of  the  corbel,  or  continues  on  the  vertical  slab  and 
further  on  the  face  of  tbe  upper  wall  or  parapet, 

îVhile  in  antique  architecture  the  forms  of  consoles,  œodill- 
ions,  etc.,  allied  to  corbels  are  surrounded  by  a  moulding  at 
the  upper  edge,  but  which  is  actually  wrought  on  the  slab  and 
from  the  beginning  according  to  the  depth  of  the  undercu t ting, 
so  that  as  shown  by  Pig.  699,  the  ogge  a  ia  broken  around  the 
console  and  between  them  is  worked  through  the  plane  b,  this 
weakening  of  the  middle  of  the  slab  is  found  to  be  avoided  in 
wothic  architecture.  On  the  roof  cornice  of  Notre  Dame  in  Dij- 
on this  conversely  receives  a  s trengthening  by  the  rosettes 
projecting  from  the  underside  between  the  corbels  (Pig.  698). 
The  slab  requires  no  underoutting  since  the  removal  of  water 
is  done  by  the  mouldings  above. 

Slab  on  edge  between  corbels. 

Setting  a  slab  on  edge  or.  the   suppcrting  corbels  varies  acc- 
ording is  tbe  slab  stands  in  the  direction  of  the  corbels  as 
CD  lintels  of  doors,  tympanuTES  of  arches,  etc.,  or  makes  an  a-i- 
gle  with  them.œcst  sinply  a  right  angle  ,,  as  for  exauple  the 
arch  a  b  in  Pig.  694a,  that  Eay  aise  be  formed  of  one  slab.  I 
Iransverse  slabs  soffietimes  hâve  an  entirely  peculiar  treatiEent, 
particularly  on  mantles  belonging  to  the  15  th  century,  which 
represents  the  transition  from  the  covering  with  a  slab  to  tnat 
by  vaulting.  The  jambs  of  snch  mantles  are  generally  foriced  et 
slabs  set  an  enc  and  receive  a  corbelled  font  at  their  upper 
ends,  by  which  the  necessarily  wide  projection  of  the  snoke  n- 
mantle  at  the  ground  is  changed  into  a  narrower  one  less  rest- 
ricting  the  area  of  tbe  room,  and  bearing  tbe  slab  set  on  edge 
and  forwing  the  front  surface  of  the  sœcke  nantie, 

There  for  removin|  the  projection  as  far  as  possible  from  tùe 
ground,  it  came  to  allow  it  to  project  to  the  lower  edge  of  t 
the  slab  ïïhen  possible.  But  then  the  slab  could  not  be  laid  ao- 
ruptly  on  the  jambs,  but  as  the  perspective  vieiï  in  Pig.  600 
shoïis  inside  and  Fig.  700a  shows  outside,  it  is  notohed  on  the 
jaœbs  as  at  a  b  c.  This  construction  then  leads  to  the  usually 
repeated  treatment  represented  in  the  same  Pigs.,  whereby  tae 
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outer  half  of  the  rib  moulding  forming  the  edge  of  the  slab  p 
but  whose  inside  is  forœed  by  a  simple  slope  d  e  in  Pig.  700a 
of  the  same  beight  as  the  profil©  of  the  rib,  that  likewise  c 
continues  on  the  jaœb  at  g  in  Pig.  700  and  intersects  the  ins- 
ide half  of  this  moulding. 

Arch  and  vault  between  corbels. 

Now  îf  tbe  slab  i£  to  te   replaced  by  an  arch,  tbus  first  by 
a  straight  arch,  the  jambs  inust  be  so  deeply  inserted  tbat  tbe 
mass  of  the  Kasonry  between  thecn  carniot  be  crushed  by  the  tbr- 
ust  of  the  arch  acticg  as  a  lever,  and  bave  a  sufficisnt  strs- 
Dgth  Dot  to  be  broker}  at  the  face  of  the  wall  by  this  force, 

Liifewise  instead  of  the  straight  arch  nay-  be  eropliyed  any 
other  forK  of  arcû,  and  the  abutirent  of  the  arch  pe  wrought  on 
the  corbel  or  on  a  stronger  ashlar.^laid  od  it,  ï-he   arch  can  be 
Dsed  to  support  the  front  sdge  nf  a  floor  slab  as  in  Fié.  694a. 

Further  the  covering  slab  niay  be  entirely  omitted  if  the  cr- 
oss arch  continues  to  the  ^ntire  projection  of  the  corbel  froi 
the  face  of  the  ?rall,  tbus  to  a  tunnel  vault  turned  between  t 
then.  Such  an  arrangement  is  found  for  every  width  of  project- 
ion, but  especially  in  that  continiious  corbelliné,  that  eiti:er 
carries  a  projection  of  tbe  upper  abcve  the  lower  face  of  the 
sali,  or  is  to  serve  as  tbe  reouirec  support  of  wsll  beams. 
SometiEes  as  shown  in  Fig.  701  the  lines  of  the  arches  contin- 
ue above  the  corbelled  support  at  its  niddle. 

UoTe   favorably  is  received  the  tbrust  if  the  tunnel  vault  is 
replacée  bn  several  concentric  cross  arches  stepped  slightly 
under  each  other,  whose  abatisents  are  wrougfct  eitber  on  the  in'* 
ner  sides  of  the  corbels,  or  better  prcject  frow   them,  so  that 
the  sides  are  wrought  with  tbe  projection  of  the  inclineû  joints 
concerned,  â  very  thcugbtfnl  arrangeuent  of  this  kind,  whicb 
corresponds  in  principle  about  ti  Fig.  702  es  found  benesth  t 
the  bay  window  of  a  subordinate  buildiné  of  tbe  castle  cl  ûcis- 
sen,  ffbere  by  projecting  continuée  and  différent  eut  stones  re- 
Bults  tbe  support.  Tbe  Fig.  will  rr.ake  ail  explanation  unnsccc- 
sacy. 

There  is  sought  tbe  design  cf  a  cross  vault  between  two  cor- 
bels, since  hère  the  spécial  advantage  of  it,  obtaininé  nei^ht. 
is  useless,  but  tbe  effect  of  tbrust  reirains  £bout  the  satre. 
Like  tbe  total  tbrust  of  the  tunnel  vault  on  a  lever  aric  ccrr- 
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correspoDdiDg  to  balf  the  projectioD  of  the  corbel.  so  is  ttse 
eftect  in  the  cross  vault  of  half  the  tbrast  on  the  entire  pro- 
jectioD  of  the  corbel  as  lever  arm,  while  the  other  hslf  actiné 
a^alnst  the  face  of  the  wall  niay  be  neglected,  The  ooly  différ- 
ence is  that  a  part  of  the  thrust  acting  in  the  direction  of 
the  projection  of  the  corbels  acts  in  an  opposed  direction,  a 
and  thus  vanishes,  it  being  always  assumed  that  the  abutnient 
or  springing  of  the  rib  is  wrought  in  the  corbel  as  shown  in 
F'ig.  70^.  The  tension  in  the  upper  part  of  the  corbel  is  the- 
reby  increased.  If  thèse  springings  of  arches  are  î?rougtt  on 
separate  stones  laid  on  the  corbels  and  not  built  into  the 
sali,  such  a  construction  is  allied  to  that  used  for  waulting 
beneath  a  bay  window,  and  thus  Jônerally  the  plan  cf  windcus 
in  the  sides  of  the  bay  window  courses,  with  the  greater  part 
of  the  load  acts  on  the  ashlar  under  the  angle  pier,  and  thus 
ensures  its  position,  and  this  niakes  a  spécial  point  for  rec- 
eiving  the  thrust  of  the  cross  vault  résistant, 

Angular  position  of  the  corbel. 

As  3  rule,  corbels  prcject  at  right  angles  to  the  face  of  toc 
wall.  Eut  where  the  projection  is  to  be  continued  around  the 
corner,  there  generally  for  the  better  support  of  the  sLab,  a 
corbel  is  set  diagonally,  conversely  te  the  antiaue  arrangeirent-, 
aocording  to  which  t?ïo  were  set  at  right  angles  at  the  ccrEcr, 
and  the  surfaces  continued,  but  both  came  te  be  «rought  froŒ 
the  sane  block,  so  that  tbe  corner  of  the  slab  recained  without 
support.  The  diagonal  corbel  must  then  for  its  greater  project- 
ion hâve  the  same  proportion  in  heigtt,  strictly  taken,  cr  it 
niay  hâve  the  same  height  if  the  arrangeirent  is  found  as  ^iven 
in  Fig,  704,  whereby  the  projection  of  ail  corbels  reicains  tbe 
same.  The  arrangement  of  a  dieç^cnal  corbel  becomes  an  absolute 
necessity  if  the  plate  laid  on  it  is  replaced  by  arches. 

If  the  line  of  the  projections  fcon;  the  wall  varies,  then  la 
the  siïïiplest  cases,  if  by  the  projection  a  polygonal  area  is 
obtained,  then  must  the  corbel  either  be  perpendicular  te  the 
face  of  the  wall  or  to  that  of  the  projection.  F'igs.  703  acd 
705a  show  the  first  arrangement,  according  te  which  tbe  arches 
a  b  turned  beneath  tèe  oblique  sides  of  the  octagon  on  the  tacô 
of  the  wall,  also  intersect  obliouely  the  sides  cf  the  cor)5els, 
se  that  to  the  latter  is  addec  the  abutting  block  suited  to  re- 
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r«ceive  this  arch,  and  shown  in  perspective  in  Pig.  705b.  Ad 
example  of  tbis  kind  ia  fonnd  noder  tbe  bay  windoî?  of  the  Fri- 
Dces*  hall  in  the  city  hall  of  Breslan, 

The  position  of  tbe  corbel  perpendicular  to  tbe  line  of  pro- 
jection and  oblique  to  tbe  face  of  tbe  jrall  is  only  possible 
wben  tbey  leave  safficient  space  between  tbeŒ  on  tbe  latter  to 
be  able  to  extend  to  a  sufficient  depth  in  tbe  »all.  Eut  tbsn 
tbe  projection  and  accordin^ély  tbe  beigbt  of  tbe  separate  cor- 
bels  will  be  différent, 

Ârched  corbelling. 

Eere  belong  tbe  supports  of  bay  Windows,  pulpits,  turrets  etc., 
very  freqoently  employed  in  tbe  later  période  of  Gotbic  arcbi- 
tectnre,  corbels  forced  as  parts  of  arches  as  sbown  in  Figs. 
706  and  707. 

Conoentric  treatment. 

In  sucb  corbels  tbe  crown  of  tbe  vault  rises  in  tbe  air,  tbe 
keystone  or  ridge  arcb  of  an  actual  vault  being  replaced,  eitc- 
er  by  s  knob  attacbed  to  tbe  lower  edge  of  tbe  apper  slab  as 
in  F-ig.  707,  or  by  an  arcb  as  in  Flg.  706a  extending  borizont- 
âlly  and  continuously  beneatb  tbe  same  edge, as  in  Pig.  707a. 
It  ttàgbt  appear  as  évidence  of  tbe  caprice  of  late  c-othic  arco- 
itecture,  tbat  two  sucb  différent  forics  as  a  corbelling  and  a 
vault  sbould  be  fornîed  according  to  tbe  saii  systsn:.  put  2  clc- 
ser  investigation  sbows,  tbat  tbe  arrangement  of  sucb  ccrbell- 
ings  is  based  indeed  oc  a  laborsd,  yet  still  always  a  structu- 
ral principle.  Por  any  half  of  a  vault  say  bave  its  entire  sts- 
bility,  sben  tbe  counter  tbrnst  of  tbe  ctber  balf  is  replaced 
at  tbe  crown  by  tbe  résistance  of  a  wall  or  by  ancborinë.  Tbus 
in  Pig.  796a  tbe  arcb  b  c  forming  a  balf  arcb  may  be  turned  n 
witb  tbe  least  irsterial,  wben  tfca  crcwn  c  is  ensnred  against 
yieldiné  borizontally  by  an  iron  ancbor,  and  between  two  arcb- 
es  constructed  in  tbis  way  iray  even  be  turned  compartiiîents.  Eut 
in  Pig.  706a  tbe  iron  ancbor  is  njore  skilfully  replaced  by  tfcs 
slab  f  c  a  b  d  e  built  in  at  d  s  anc  ensured  in  tbis  pcsiticn, 
se  tbat  between  tbe  springlnss  a  b  of  tbe  arches  ana  tbe  lowsr 
corbel  b  are  likewise  turned  vault  ribs.  allowiné  coEpartiEent? 
to  be  turned  between  tbe  latter.  If  now  as  generally  occurred, 
tbe  entire  fom  was  built  of  horizontal  layers,  so  tbat  arcbes 
and  surfaces  of  coupartiEents  as  well  as  tbe  springings  of  arcn- 
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arches  rest  on  the  saine  blocks,  tben  this  arrangeŒent  only  cal- 
cala^d  for  less  material  for  the  change  to  the  more  convenient 
mode  of  coDStroction  (as  already  on  the  Greek  columnar  orders 
the  forms  of  certain  parts  mast  hâve  been  derived  from  wooden 
coDStroction  and  fron  a  différent  materiàl).,  and  the  strongest 
objection  to  the  entire  form  might  be  songht  in  this,  that  it 
does  not  plainly  exhibit  its  construction,  so  far  as  it  is  im- 
possible to  see  it  externally,  for  example  whether  the  middle 
block  in  pig.  706a  is  ensured  by  a  deep  horizontal  bed  a  h,  or 
that  it  extends  between  the  slabs  placed  above  libd  below,  and 
therefore  has  the  shape  given  by  the  dotteJ  lines» 

The  construction  of  the  ribs  in  the  same  stone  as  the  compart-| 
ment,  whereby  the  thickness  to  support  the  former  mnst  be  wro- 
oght  on  the  latter,  then  leads  to  the  arrangement  of  a  complex 
scheme  of  ribs  and  at  the  same  time  the  height  of  the  rib  is 
limited,  so  that  the  front  edge  of  the  upper  slab  c  oust  not 
be  nndercut  too  much.  This  undercutting  may  hoirever  be  reduced, 
if  the  rips  are  joined  with  the  mass  of  the  compartment  below 
the  edge  in  the  manner  shown  at  the  springing  of  the  ribs  as 
shown  in  Pig.  287a,  so  that  the  surface  of  the  compartment  ex- 
tends under  the  edge  according  to  the  dotted  line  in  Fig.  706a. 

Continuous  corbelling. 
Socb  corbellings  are  to  be  foried  by  producing  a  concentric 
as  well  as  a  continuous  surface.  In  the  latter  case  (Pig,  70?) 
the  form  of  the  net  vault  is  the  fcasis.  A  very  artistic  example 
of  the  last  kind  is  found  under  the  beams  of  the  city  hall  in 
Cologne  at  the  side  next  the  Neumarkt, 

The  construction  of  such  a  corbelling  and  the  arrangement  of 
the  joints  are  according  to  the  nature  of  the  material.  If  the 
ashlars  are  sufficiently  large  to  place  the  highest  bed  so  high, 
that  the  arch  line  is  not  too  pointed,  but  intersects  at  an  an- 
gle at  least  of  60*  to  70*,  then  may  it  be  laid  horizontal,  if 
above  ail  the  jointing  of  the  stone  allows  an  acute  edge.  In 
other  cases  with  smaller  or  ooarse-grained  material,  it  is  bet- 
ter  to  make  the  bed  joints  in  front  like  the  notching  in  wood 
construction  at  right  an&les  through  the  arch  lines  of  the  ribs 
and  the  body  of  the  compartment  (see  a  b  d),  so  that  in  the  p 
plan  of  Pig.  706b,  f  f  indioates  the  surface  of  the  radial  joint.] 

More  oomplex  will  be  the  arrangement  of  a  corbelling  formed 
like  Pig.  707,  since  hère  the  beds  of  the  ribs  lie  in  two  dir- 
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directions  intersecting  at  an  angle  as  shown  in  tbe  perspective 
of  Pig.  707a  and  the  plan  of  Pig.  707b.  The  lower  asblar  A  ent- 
era the  »all  like  the  springing  of  a  rib,  and  on  the  upper  ed^e 
extends  the  radial  bed  surfacer  f  and  f  on  three  sides.  On  the 
bed  surface  f  then  lies  the  ashlar  3,  on  which  is  wrought  the 

intersection  of  the  ribs.  The  sides  of  the  latter  (s  in  Pig. 

and 
707a)  remain  vertical  on  the  upper  edges  are  wrought  again  the 

radial  Joints  t" ,    On  the  joint  surface  f  and  bet»een  each  two 

blocks  B  then  lie  the  in termediate  blocks  C,  on  the  upper  edge 

of  which  continue  the  radial  surfaces  giren  by  a  e,  so  that  the 

blocks  of  the  upper  slab  D,  that  extend  back  iato  the  wall  and 

on  which  rest  the  upperœost  parts  of  tbe  ribs,  are  placed  aga- 

inst  the  latter  acoording  to  the  extended  surfaces  d  c  b  a  e. 

The  stoppiD^  of  tbe  ribs'  uEder  the  upper  édge  cf  tbe  cortsl- 
liDt  is  theD  fonnd  changea,  so  that  the  rit  breaks  aroocd  tfcis 
edge  and  intersects  the  profile  of  the  slab  (Fig^  70S).  Oc  tte 
éraceful  palpit  cf  S,  ElasleE  in  !/SblhaDS3D  the  profile  of  th£ 
rit  prcjects  teyor-d  this  edge  of  the  wsll  cf  the  caracet,  anc 
stops  cecesth  the  breast  nouldiné  of  the  pnlpit,  so  that  is  p 
prcduceo  a  icoDlàec  post  at  ssch  angle  cf  ths  pcly^cn,  scd  tt:^ 
surfaces  between  eacfc  t;7C  posts  sre  crnacented  by  tracery. 

Likewise  the  tncnel  vault  cac  fcrc  such  ccrbelling,  and  then 
is  fomed  a  simple  cavettc  witbout  ribs,  or  also  3?ith  ribs  tnc 
fcrn:  in  Fig.  709,  indeed  bere  tbe  structural  principlc  is  cl£- 
arer  and  the  entire  fom  is  cne  fclly  jnstified.  For  in  ?ig. 
709  the  Qpper  ashlar  A  ecters  the  wall  deeply  and  is  anchored 
to  it  by  ths  loadicg  or  by  dovetail  ends,  se  that  bere  not  cn- 
ly  the  lower  blocks  5  of  the  ribs  extend  between  then  and  the 
wall,  but  aise  the  front  block  C  of  tbe  nppsr  edge  hclcs  its 
place  by  an  oblique  Joint  d  a  lying  in  the  bcrizontal  plane, 
and  need  not  enter  the  face  cf  tbe  wall,  and  thus  the  slab 
proper  may  te  oiritted.  Bot  this  block  foris  ths  ridge  of  ths 
tnnnel  vanlt  C  between  the  ribs,  which  can  therefcre  be  execu- 
ted  in  sicall  pièces  cf  naterial. 

The  use  of  the  same  construction  in  Fig.  707  also  then  leais 
hère  to  fasten  in  the  wall  only  the  pièces  on  which  the  ribs 
intersect  below  the  aiargin,  ekteading  between  them  the  pièces 
of  œouldings,  so  that  hère  are  aroided  even  the  iacliaed  joints 
seen  in  Pig.  709  at  d  e,  replaced  by  the  joints  of  the  ribs  ( 
(Pig.  710).  But  in  the  last  fora;  the  construction  still  has  t::3 
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utility,  that  it  allows  placing  tiie  openings  over  each  other, 
indeed  is  based  thereon,  so  that  if  in  Fig.710  ar©  formed  arch- 
ed  openings  under  th©  side  arches,  that  staï-t  from  the  piers  a 
the  upper  piers  stand  over  the  orowns  of  thèse  arohed  openings. 
Such  constructions  naturally  cannot  receiv©  great  loads. 

SoiEe  parely  crcaKental  forics  are  still  to  be  ineDtioned. 

The  aDdercattin^  of  the   dege  of  ths  slab  as  seen  at  c  in  Fi?. 
70ôa,  sÎDce  tbe  joint  a  b  prescribes  a  greater  beigbt  for  the 
stone  eut  away  in  froDt,  leads  to  the  use  cf  this  height  for 
arranging  suspended  arches  extendiiig  around  beneath  the  edge 
of  the  slah,  that  are  preferably  in  place  when  the  body  of  tbe 
projection  is  without  ribs,  but  also  generally  occurs  in  conn- 
ection with  aoulded  corbels  and  at  every  scale.  l;ikewise  for 
the  proportions  of  the  stones  for  the  arrangement  of  cusps  on 
the  edges  (Fig,  ?11),  and  furtner  for  the  arrangement  of  Œore 
or  less  undercut  and  even  perforated  tracery  before  the  body 
of  the  projection  as  if  enclosing  it  in  a  cage,  an  example  of 
which  is  given  by  the  pùlpit  of  S.  Léonard 's  church  in  Frank- 
fort,  as  further  ail  forirs  of  ribs  icentioned  later  in  Figs.  93 
to  102  are  also  employed  on  such  corbellings. 
Brick  corbellings. 

As  generally  the  possibility  of  forming  the  greater  and  ricn- 
er  corbellings  dépends  on  the  size  of  the  materials.  brick  tuui 
lends  itself  to  it  only  with  a  certain  difficulty, 

Corbellings  at  a  smaller  scale  as  under  the  beginnings  et  r 
ri^s  are  found  Eade  of  terra  cotta  in  a  single  pièce,  and  only 
treated  with  less  freedom  than  stone.  Examples  of  this  kind 
are  shown  by  the  remains  of  the  Cistercian  abbeys  of  Chorin  a 
and  Hnde  near  Ereiren,  the  castle  of  the  order  at  Warienberg, 
etc.  Eut  obiBÉnihg  treater  projections  is  only  possible  by  tbs 
continued  projection  of  the  upper  courses  beyond  the  lower  onss» 
jîhich  may  then  occur  in  ways  with  or  without  tbe  use  cf  speci- 
ally  shaped  bricks.  Fig.  712  exhibits  tbe  différent  arranéeire- 
nts  possible  in  a  single  example, 

Siniplest  and  nearest  is  the  projection  of  the  différent  cour- 
ses over  each  other  in  ordinary  bond  as  indicated  froir  a  to  b. 
îo  secnre  a  stepped  ground  surface  ;çith  lesser  projections  si- 
dewise  œay  end  in  the  icsnner  shown  between  e  and  f.  In  the  Isst 
way  can  a  siniple  rectngular  éround  be  produced  by  carrying  biCt- 
er  the  side  projections  up  tb  the  outer  face.  By  adopting  the 
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diagonal  tSéri^^ttoD  of  tbe  joints  otberwise  ^enen 

on  tfae  whole  tbe  ground  form  of  tbe  diagonal  squ^ 
wbicb  tbep  ty  a  combination  wltb  certain  bricks  i 
position,  eitber  as  at  d  or  d'  tbe  ground  form  cl 
gle  at  c  is  again  obtained,  The  position  of  tbe  1 
at  d'  is  employed  diagcnally  above  c,  and  fornis  c 
moBt  useful  Œeans  for  foricing  a  continuous  corbel 
comices,  tbat  causes  a  différent  effect  accordir 
ber  of  courses  lying  on  eacb  other,  as  well  as  ti 
wbicb  tbe  upper  project  beyond  tbe  lower,  or  inde 
to  hoïf  such  courses  alternate  witb  one  in  tbe  orc 
on,  At  g  is  further  shown  a  corbelling  witb  a  coi 
edge.  Bat  likewise  aèso  could  certain  bricks  be  % 
tbe  same  position  as  tbe  course  on  edge,  and  ther 
by  a  sittple  or  stepped  covering,  or  by  bricks  sel 
otber  in  gable  forn:  as  at  h,  Likewise  are  arches 
for  small  corbellings  as  indicated  at  i  for  the  € 
Stops  at  nionlded  angles, 

îc  corbels  are  allied  the  stops  tbat  change  frc 
polygonal  or  moulded  part  into  a  rectangular  one, 
iBoulding  to  a  pclygon,  and  at  a  larger  scale  on  £ 
cf  doorways,  or  at  a  sicallsr  cne  at  tne  lower  or 
a  pier,  jaicb  of  a  window  or  dccrway,  etc.,  in  a  s 
as  a  substitute  for  tbe  plintb  or  capital.  They  c 
en  construction  on  Œoulded  girders,  beaEs,  fraiDeT 
everywbere  tbat  a  connection  of  two  similar  timbe 
the  plate  rests  on  tbe  ends  of  besES  and  tbe  beau 
sTall. 

In  large  size  tbis  becaire  actoal  corbellings  ar 
onted  io  eacb  of  tbe  irodes  mentioned.  A  simple  e: 
•  foTE  in  brickwork  is  found  on  a  hexagonal  staii 
cburcb  cf  S,  Egidins  in  Liîbeck,  whose  upper  storj 
a  souare,  indeed  only  by  a  séries  of  ordinary  coi 
tbe  direction  of  tbe  sides  of  tbe  square  and  tbu£ 
tbe  surfaces  of  tbe  hexagon, 

At  a  smaller  scale  especiâlly  tbe  upper  and  lo? 
moulded  edges  coice  in  question,  tbat  niay  receive 
geometrical  or  a  ricber  and  ornaniental  treatment, 

The  geometrical  forins  even  in  great  siniplicity 
quite  manifold  shapes  (Figs,  713  te  723)-  Thos^  ] 
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lEOuldin^  iray  pass  into  tne  gcuare  ty  a  n.oveneDt   towcrc  tr. ?  an- 
gle as  indicated  by  the  Unes  a  1  fc,  c  d,  tut  in  élévation  by 
a  horizontal  band  or. by  oblique  ascending  lines  (Pig.  714),  or 
this  may  occur  by  th'Q   cost  varied  curves  (Bl^.  715),  se  that 
tbe  différent  irembers  diminisb  to  tbe  point  and  join  there; 
tbus  further  in  the  same  pig.  713  are  possible  the  indicated 
parallel  course  of  the  mculdings  toward  tbe  side  of  tbe  souare, 
and  indeed  again  by  curves,  by  oblioue  or  horizontal  lines  (PÈg. 
7l6),  whereby  tbe  actnal  cr  a  distorted  profile  appears  on  the 
sides,  Instead  cf  tbe  saœe  a  différent  or  reversed  profile  aay 
intersect  the  moulding  (Pi??,  718) •  ïbe  appearance  of  a  cut-off 
profile  will  be  avoided  if  tbe  moulding  extends  to  the  angle 
and  retarns  on  itself  according  to  pig,  717» 

A  différent  ending  results  froir.  tbe  pénétration  of  a  plane 
by  tbe  moulding,  first  included,  îbis  may  be  incLined  diagcnsl- 
ly  as  from  b  to  e  in  Pig.  713  (See  Pig,  719),  or  it  niay  be  ar- 
ranged  to  rise  steeply  at  one  side  îîith  a  horizontal  edge  at 
tbe  other  (Pig.  720),  or  even  foriEing  an  edge  less  inclinea  ( 
Pig.  ■721),  î'be  change  may   be  formed  by  twc  planes  fcrming  a  éa- 
ble  (Pig.  722)  or  an  ogee  curve  (Pig.  723)  is  suited  for  chair- 
fers  or  simple  Eouldings.  The  same  arrangements  niay  occur  if 
the  transition  is  to  be  irade  to  tne.  polygon,  Rere  belong  tbe 
late  Gothic  plintbs  executsd  in  Pies.  574-531,  s^hose  priaciplc 
consists  in  tbe  change  froiri  one  ground  form  to  another. 

Generally  treated  stops  ^rere  preferrec  in  tbe  Bomanesque  ana 
early  Gothic  times  (Pigs.  724  to  72ô),  and  they  fore  an  abuEd- 
ance  of  ever  novel  solutions.  Jinally  as  a  most  effective  tre- 
atment  of  tbe  angle  in  tbe  earlier  centuries  is  to  be  nention- 
ed  tbe  inserted  angle  column.  tnat  finds  manifold  uses  on  pisrs 
and  tbe  stepped  angles  cf  cortals,  and  in  conséquence  of  the 
liïïîited  projection  and  of  tbe  pecnliar  onesided  developn.ent  cf 
capital  and  base  bas  prcduced  fcriiE  suited  to  the  parposs. 
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FCeiiS  OF'  PLANS  OF  CBOBCRES. 
1.  Charcti  witijsingle  aisle. 
Direction  of  the  charch  froŒ  west  to  east. 
Already  from  tbe  first  centuries  ebrlstiac  charcbes  of  every 
ground  plan  were  arrangea  jritb  their  principal  axis  extendîng 
tronj  west  to  east. 

Por  the  eastern  location  of  the  choir  are  raies  dating  froŒ 
Christian  antiquity,  whose  innate  reasons  are  fcund  in  Krenser 
(Note  1)  and  Otte,  Note  2),   and  still  at  the  présent  day  are 
33  valid  3s  in  tbe  beginning,  and  are  àlso  again  generally  fol- 
lowed  in  modem  times.  It  it  would  accordingly  be  absurd  to  a 
désire  to  strengthen  thcse  innate  reasons  by  external  ones,  î?e 
cannot  refuse  to  emphasize  the  unfaporable  results  of  neglect- 
ing  theïïj. 

Note  !•  Christian  Church  Arcnitectare. 

However  greatly  the  tendencies  of  nien  diverge  in  every  worla- 
ly  respect,  yet  for  the  Christians  without  différence  of  creeas, 
their  one'tendency  toward  the  triune  God  is  ezpressed  in  ihe 
sane  direction  of  ail  churches  toward  the  Sast,  ïlie  reasons  t 
that  since  the  16  th  ccntury  led  to  variations  are  ail  contri- 
sea  in  one,  that  the  eye  is  accnstoired  to  syicnjetry  and  iiif?ht 
feel  shocked  fcy  an  oblique  location,  whicn  the  course  of  tbe 
streets  opposes  to  the  orientated  church.  If  ïïs  yisld  for  the 
îioiiient  to  this  injury  to  the  trained  sye,  yet  it  cannot  be  as- 
SQiiJed  that  the  saiEe  eye  will  be  less  sensitive  to  the  entire 
effect  of  a  city,  than  to  the  vie;?  of  a  street  or  square.  Eut 
Eaniiestly  in  spite  of  ail  magnificence  of  cailway  stations  a 
and  icanuf actories,  yet  the  churches  by  Œeans  of  their  bodily 
and  lijonuïïiental  grandeur  deteririne  the  cbaracter  of  the  gênerai 
vie»,  let  one  once  vien  ona  of  those  beautiful  citiss  that  nas 
retained  the  splendor  of  their  old  churches  like  Lâbeck,  Nurf^ir- 
burg  and  },*8blhausen,  and  then  thing  of  thèse  churches  saddenlv 
displaced  in  their  locations  and  diverginïf  in  différent  direc- 
tions, and  seek  to  présent  the  iirage  of  confusion  and  lack  of 
hariEony  îfhicD  Œust  thus  rssult. 

Less  glaring  indeed,  yet  just  as  objectionable  are  the  iupr- 
essions,  that  one  nay  receive  actuslly  in  those  cities  Tïhsre 
the  number  of  their  old  churches  has  been  increased  by  ne??  on- 
es.  almcst  5ïithoat  exception  inferior  to  the  old  in  dignity  sr.c 
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artistic  importance,  thereby  perhaps  evec  expressinè  a  négative 
scorn  against  the  location  of  the  old  indicated  arrangement. 

And  is  it  then  tfae  impression  produced  by  the   divergence  ot 
the  cburches  in  tbe  interiors  of  ti3e  cities  a  satisfactcry  one? 
Is  tèere  not  sonetbing  even  comic  in  it,  if  as  sonietinîes  occurs, 
wnen  tbe  doors  of  two  churches  on  either  side  of  the  same  Str- 
eet invite  one  to  enter? 

îiigbt  one  tberefore  net  leave  to  the  non-cbristian  religious 
societies,  whose  teuples  are  not  yet  great,  the  divergent  dir- 
ections or  those  toward  each  new  érand  East  ?  (Several  years 
since  occurred  the  case,  that  in  the  érection  of  a  new  church 
the  building  officiais  desired  to  rscognize  a  passing  railîîay 
as  sach),  to  retain  for  the  Christian  charch  the  old  sacred 
direction  eastsard? 

îne  divergence  of  the  longitudinal  axis  fron*  the  Ëast  line 
occurring  on  so  meny   luediaeval  buildings  is  explained  by  the 
change  in  the  location  of  sunrise  according  te  the  tinie  of 
year  (Note  1),  as  uell  as  sonetimes  tbe  slight  divergences  of 
the  direction  of  the  nave  froir.  tbe  choir,  wnere  bcth  parts  Jcii: 
at  an  obtuse  angle,  as  in  ïrfurt  cathedral  and  S.  l^aria  Stisesn 
3t  Vienna,  froin  tbe  difficulty  of  establisbing  tbe  lins  of  th-s 
building  in  the  space  heiciied  in  by  other  structures  (Note  2). 

Kote  i.  3ourTva\  ot  C\v,r\,3t\,axv  A.vc\\aeo\oê,^^  arvà  kv\, 

General  ground  plan  of  churches  ?rith  a  single  aisle. 
Plans  with  one  aisle  were  eniployed  at  ail  times  of  the  ciccla 
âges  not  nerely  for  simple  chapels,  but  also  for  parish  churcn- 
es  and  those  of  tbe  orcsrs,  and  they  soiretiEes  appear  in  great 
connectée  groups.  î'here  iiay  be  recallec  the  doir^ec  churches  in 
âouthwest  i^.rance  (Anéculeme.  Pcntevrault,  Souillac,  Gensac,  c-tc), 
that  -.çith  a  spsn  of  the  dcire  of  10  xo  12  m,  nostly  forir  cuite 
imposing  interiors,  and  further  référence  may   be  made  to  nuirer- 
ous  single  aisled  churches  cf  the  15  th  century,  that  with  but- 
tresses  included  in  tbe  interior  attain  œiéhty  widths  of  15  ir.  ., 
and  more  in  the  clear. 

SeldoK  is  the  ground  form  a  simple  undivided  rectangle,  yet 
even  in  the  smallest  chapels  is  expressed  at  least  the  choir, 
ïïhether  with  a  polngonal  or  circular  endin,??,  by  the  réduction 
of  the  width  and  height  of  the  eastern  choir  bays,  or  in  an  e 
expensive  '^ay  by  tbe  insertion  of  a  séparation  transverse  cisl:. 


357 
iD  tbe  last  case  niay  appear  side  apses  and  a  chevet,  ând  1d  p 
generaly  may  occur  in  exécution  ail  the  rich  choir  plans  poss- 
ible to  churches  of  several  aisles  (see  farther  below). 

The  western  terniination  may  be  by  a  gable  wall  with  or  with- 
out  vestibule  and  stair  tcî?ers,  and  it  lay  forn:  a  developed 
arrangement  of  toîiers, 

Ground  forn)  oï   choir  ending. 

îhe  usual  naEe  of  choir  was  originally  cnly  for  the  part  cf 
tûe  presbytery  lying  next  the  nave,  but  is  dow  generally  under- 
stood  for  the  eastern  structure  containing  the  altar,  and  whose 
ending  is  distinguished  as  the  choir  ending  or  bead. 

As  the  location  of  the  altar,  the  choir  is  in  such  a  high  de- 
gree  the  essentiel  part  if  the  whole,  that  it  cay  very  well  ei- 
ist  iîithout  a  nave  and  even  nay  forir  an  entirety,  such  as  found 
in  Qiany  little  chapels,  where  the  free  space  outside  for  the 
coiDïïiunity  is  limited  and  hence  replaces  the  nave.  On  the  cont- 
rary  the  converse  condition  is  inconceivable,  since  no  church 
can  be  conceived  without  an  altar,  which  for  the  latter  and  t 
the  space  required  for  the  conQU-anion  there  Œust  be  divided  froi 
the  interior  if  it  does  not  praject  entirely.  Such  an  arrange- 
ment where  the  space  for  the  altar  is  net  indicated  externally, 
therefore  in  architectural  landuage  is  a  dsnial  of  the  sacram- 
ent  cf  the  altar  to  thsse  lîithcut  the  church,  and  therefore  is 
inadïïîissable  in  Gothic  architecture,  since  its  nature  is  te  bc 
sought  particularly  in  the  greatest  truth  and  clsarest  èmph?.s- 
izing  of  ail  conditions.  Acccrdingly  must  the  chcir  with  its 
ending  praject  fron  the  t)ody  of  the  church  and  differ  froŒ  it, 
if  not  in  material  size,  yet  by  ths  peculiarity  of  its  ground 
forn;  and  tne  treatEent  of  its  élévation. 

The  plan  of  choir  endings  irost  coŒïïiODly  occurring  on  Gothic 
Works  are  with  5  sides  of  the  cctagon  (Fié.  72?)  or  ot  tnc  dsc- 
agon  (F-ig.  723)..  or  7  of  the  duodecagon  (Flg.  729)-  Ihe  lattsr 
foTŒS  have  the  disadvantage,  that  a  pisr  stands  in  the  longit- 
udinal axis  of  tbe  eastern  ivindow  is  lest.  Ail  thèse  pclyf^cnal 
tories  originated  froir  the  semicircle  and  first  differ  in  ?fheta- 
er  they  are  circumscribed  by  a  stilted  semicircle  (Fig.  727) 
or  by  a  semicircle  as  an  exact  half  of  the  pclygon  (Fig.  72S). 
The  first  has  the  advantage,  that  it  makes  possible  an  easier 
transition  from  the  plan  of  the  poly.eon3l  vault  to  that  ci  tn^ 
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adjacent  rectangulsr  bay,  Tfhile   the  System  of  rifcs  going  to  ths 
centre  of  tfae  polygon  oas  an  independent  teriPiDation  ^itcin  tne 
partial  polygon,  «bicii  in  every  half  or  smaller  portion  of  the 
polygon  is  only  possible  by  Koving  tbe  keystone  into  the  choir 
ending,  if  this  is  moved  from  the  proper  centre  c  c£  the  poly- 
gon to  c'  as  shown  by  Fig.  729«  Put  therefore  the  eastern  ribs 
of  the  bay  with  the  saae  height  hâve  a  smaller  span  than  the 
«estern,  and  the  entire  arrangeicent  has  the  character  of  g.  irei',; 
expédient.  For  the  choir  ending  with  3  sides  of  the  hexagon  tl-.s 
course  cf  the  ribs  thus  passes  into  that  of  ths  cross  vault  o- 
ver  a  trapezoid  (p.  27). 

According  to  ail  the  plans  njentioced  the  choir  polygon  has 
a  ffidth  egual  te  the  parallel  elongation.  But  it  receives  a 
greater  one  if  the  radius  cf  the  circle  on  which  the  polygonal 
foriE  is  based  exceeds  haif  the  width  of  the  rectsngular  bay, 
the  choir  ending  being  formed  as  7  sides  of  the  decagon,  ô  si- 
ces  of  the  octagon,  9  of  the  duodecagon  or  5  of  the  heptagon. 
(Pig.  732).  îhis  arrangeient  is  found  in  certain  Rhenish  and 
Westphalian  churches,  thns  in  S.  Peter  and  {/,aria  in  the  deseri 
in  Soest  froir  the  decagcn,  in  the  church  at  Sayn  fconi  the  oct- 
agon, in  the  minster  at  Aix-la-Chapelle  fron  the  polyéon  witn 
14  sides,  but  is  also  in  the  Ealtic  çrcvinces,  and  it  hsc^  tr.i 
advantage  cf  cbtainin^'  a  considérable  enlargenent  of  ares  for 
the  choir, ;.and  even   irakes  tne  omission  of  the  parallel  clcnéc- 
ticn  possible,  Pïhile  tbe  cbcir  polygon  directly  adjoins  the 
triuŒphal  arch  indicatec  by  a  b  in  Fig,  731;  but  then  causes  a 
particularly  siirple  connection  ci  sny  side  choirs  with  the  ni?:; 
choir.  Yet  the  increased  widtb  seeis  irithout  purpose  for  the 
worship  in  General.  Herein  irust  be  the  reason,  why  the  arrange- 
ment found  adoption  restrictsd  te  certain  ref^ions  in  spite  ci 
its  cther  advanta^es. 

nith  the  pclygcnal  chcir  ending  is  als.^  ::c  te   cour^ts^  iurt."- 
er  the  rectan.^nlar  one.  In  larëe  prcportions  thi$  is  fonz^d  pré- 
dominant in  ths  cburchcv  cf  th"  Cistercian  order  enc  in  inr^lx:" 
;^orks,  but  in  ircre  doderate  ciKemiczz   iz  v-rv  ccniiCD  ir:  ^vc^t- 
pii5li-.r  rj^cvJ'C'^  -no  i-  F^u-cjr.,  and  finally  in  nave??  vîitLc:: 
vDults  in  soie  village  churches  still  in  the   Gothic  styl:,  s-: 
which  we  shall  nenticn  only  menticn  in  the  church  cf  Schwarz?:- 
fccrn  and  that  cf  ^aeste  in  Heôss.  In  the  la?t  coirbination  n-cz' 
indeed  be  î^iven  the  ir.iDiiTiUïn  of  ri  Gctoic  church  builcir.^.  unici- 
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Unfortunately  an  approximation  thereto  is  ratber  given  in  exis- 
ting  conditions  rather  than  in  the  earlier.,  anf  therefors  the 
study  of  sucfa  poor  warks  is  not  without  importance.  Fig.  733 
shows  the  plan  of  the  càurch  at  Nieste. 

In  the  early  Gothic  works  in  5'rance  the  semicircular  choir 
endiné  is  still  the  rule,  and  for  example  is  found  in  the  cati}- 
edral  of  Rheims  in  the  way  that  the  sill  of  the  Windows  teriri- 
nates  the  circle,  and  the  Windows  thus  forir  the  transition  to 
the  polygonal  form,  A  Getsinan  exairple  of  the  same  kind  -is  shoi?n 
by  the  eastern  choir  of  the  cathedral  in  Bamfcerg,  But  by  the 
choir  plan  with  aisle  and  chevet  chapels  considération  leads 
to  a  regnlarly  foriring  of  the  chapels  on  a  polygon  of  unequal 
sides. 

Little  shafts  in  the  choir. 

In  the  angles  of  the  polygon  stand  the  rounds  on  ccrbels  fer 
receiving  the  ribs  of  the  vaalt.  n^termination  od  their  number 
and  diameter  dépends  on  the  arrangement  of  the  vaulting  systen. 
In  the  simplest  case  assumed  in  Fig.  734,  only  one  round  for 
the  diagonal  rib  finds  its  place,  whose  diameter  cannot  ezceeo 
the  width  of  the  latter,  This  may  be  increased  if  the  project- 
ing  side  arches  also  must  rest  on  the  capital  of  the  round. 

If  separate  smaller  rounds  are  te  ce  arrangea  for  ths  sic-3 
arches,  then  those  intended  for  the  diagonal  ribs  must  be  set 
farther  eut  acccrding  to  the  constrncticn  shown  in  Fié.  734a. 
It  is  then  common  to  Project  the  internai  face  of  the  ^all  fce- 
low  the  Windows  of  the  dottec  line  1  1,  so  that  the  round  suç- 
porting  the  side  arches  stands  on  the  window  sill  or  the  œouI- 
ding  extendin^^  around  . 

Plan  of  the  Windows; 

After  locatinp  the  rounds  the  plan  of  the  Windows  is  to  be 
drawn.  With  the  greater  development  in  width  thèse  woula  ent- 
ireln  occupy  the  width  between  the  buttresses,  but  in  Gerirany 
they  mostly  utilize  only  a  part  of  it.  For  ths  General  effect 
in  the  interior  as  on  the  exterior,  it  is  then  advanta^eous  t: 
allow  one  thing  to  predominate,  the  mass  of  the  wall  or  the 
width  of  the  Windows.  For  a  small  breadth  up  te  1-20  ir.,  the 
Windows  best  remain  undivided,  since  tco  small  a  width  result- 
ing  from  t   division  of  the  Windows  injures  the  effect  of  the 
élass,  and  likewise  that  of  the  arches  and  cakes  the  tracery 
placed  in  them  seem  puérile.  Yet  by  the  later  works  hâve  men 
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becoŒe  too  much  accustomed  to  regard  the   latter  ar  an  essenti- 
al  part  of  Gothic  chnrcb  Windows,  and  conversely  to  attributs 
far  too  little  importance  to  the  glass.  The  opposite  conditioû 
is  D3ore  suited  to  the  nature  of  the  facts,  and  causes  a  better 
effect  as  shown  by  so  n;any  early  Gothic  works*  r/eanwhile  even 
hère  niach  dépends  on  the  local  conditions.  F-or  ezample  îçhere 
is  concerned  the  construction  of  any  sisaller  included  part  of 
the  church  as  a  chapel,  sacristy,  etc.,  the  small  diiEensicns 
of  such  détails  enhances  the  effect  of  the  larger  cnes  on  the 
church,  and  thereby  that  cf  the  whole.  In  gênerai  oust  tae  wi- 
dths  of  0.50  and  of  1.20  m   be  the  liœits  of  the  breadth  of  tne 
Windows. 

The  most  conamon  division  of  the  width  of  the  window  is  that 
by  a  midûle  mullion  into  two  panels.  The  proportion  of  the  wiâ- 
th  of  the  mullion  to  that  of  the  panel  is  determined  by  the  m 
material  and  the  limits  of  working  and  durability,  when  the  1 
latter  is  opposed  to  a  continuing  diminution,  and  further  it 
it  is  greater  on  early  Gothic  works  than  on  those  of  later  pe- 
riods.  Thus  in  the  Windows  of  S.  Elisabeth ' s 'church  at  Marburg, 
it  is  11  to  35  2a,  in  the  church  at  Haina  1  :  3,  the  church  at 
Wetter  9.5  :  2w,  thus  about  3/8  to  1/3,  and  in  the  later  works 
it  rises  to  1  :  5.5  »  2/11,  The  extremely  vreak  siullions  of  Ihô 
late  period  therefore  can  maintain  themselves  only  bn  the  iron 
bars  extending  through  the  arrangement  of  the  glazing  and  give 
to  it  a  meagre  effect  not  far  removed  from  that  of  cast  iron. 
Indeed  the  great  public,  always  inclined  to  regard  it  as  artis- 
tic,  is  accustomed  to  find  the  greatest  pleasure  in  ail  such 
very  ulender  parts,  it  iras  perverted  by  the  long  period  of  ab- 
sence of  taste,  the  préférence  of  deceptive  counterfeits  to  an 
openly  reasonable  construction,  and  thus  can  one  expérience  in 
gênerai,  that  in  the  works  erected  at  différent  periods,  the 
latest  parts  find  most  admirers.  Yet  quite  otherwise  would  also 
hère  be  established  the  proportion  of  estimation,  if  in  works 
entirely  executed  in  the  style  of  early  Gothic  is  found  one 
opposed  to  that  belonging  to  the  late  Gothic,  yet  neither  more 
costly  nor  novel,  and  thus  the  harmonious  effect  of  the  earlier 
could  enter  into  its  rights. 

The  depth  of  the  mullitins  exceeds  their  breadth.  lîit'a    the 
mullion  is  connected  the  glass  and  iron  work  of  the  window,  ani 
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therefore  is  generally  found  a  half  mullion  at  the  window  Jaœb, 
tte  so-called  wall  mullion,  yet  this  is  absent  on  certain  early 
Gothic  Works,   onsequently  the  wall  and  œiddle  mullièns  are  c 
connected,  at  bottom  by  the  sill  and  at  the  top  by  the  tracery 
in  the  entire  height  by  iron  rods  to  whioh  the  glaas  is  fasten- 
ed,  as  well  as  by  the  last,  thus  forming  a  wall  that  is  placed 
fartéer  inward  or  outward  en  the  thickness  of  the  wall  or  is 
ordinarily  at  the  middle,  requiring  the  character  of  such  |aab 
mouldings . 

As  a  rule  ail  Windows  of  the  choir  hâve  tin-;  ^aa;c  ^xz^i,   "/^ 
soiretiiiîes  in  tèe  Einipler  plans  tije  cast  window  prédominâtes  o 
over  the  others  in  forff  and  size,  tous  for  example  bein^  divi- 
ded  in  t??o  parts  with  tracery  above  the  mullion,  wbile  the  lat- 
ter  are  single  pointed  Windows.  Ibis  sinple  arrangencent  sbcws 
an  entirely  ^analaéous  aocentiDii  of  tLe  lina  of  orientation,  âs 
expressed  in  tbese  rich  choir  dssi^^ns  with  aisles  in  the  arran- 
gement of  elongated  cbapels  of  the  Virgin,  and  thereby  produces 
a  very  happy  effect.  îne  east  window  is  sometimes  walled  up  ? 
anc  deccrated  externally  bn  a  figure  of  3«  !/aria  seen  afar. 
(Srfurt  and  ttarienberg.  ). 

The  east  mindow  as  a  point  for  the  eye  rnust  always  hâve  a  p 
particularly  dignified  colored  painting.  In  many  new  churches 
the  glaring  light  of  the  colorlesc  ;jfindo;T  hurts  the  eyes  and 
gives  the  altar  an  unpleasant  ligbting  from  the  rear. 

The  iîindcw  is  sometimes  mace  so  wide  that  the  side  arcn  fer 
the  vâult  coincides  '.7itb  the  larç^est  window  arch,  indeed  the 
enlargeirent  may  proceed  so  far  tbat  the  outer  spàay  cf  the  jacc 
cuts  into  the  mass  of  the  buttress,  so  that  the  vîall  mullicn 
directly  joins  the  latter  and  the  arch  of  the  jamb  starts  fros 
its  face. 

Increased  upper  thickness  of  the  wall. 

In  the  last  iranner  may  also  be  incrGased  the  thickness  cf  ine 
upper  part  of  the  wall,  if  concentric  with  the  window  arch  c^ 
excentric  thereto,  an  arcn  incicatec  by  the  dotted  line  in  cur 
Pig.  734  extends  between  the  buttresses  or  rests  on  theni  by  c 
corbelling.  Sxamples  of  tnis  kind  are  shown  by  the  choir  cf 
yoQcg  S,  Peter  and  S,  Thomas  in  Strasburg,  a  bay  froir  the  for- 
mer being  shown  externally  in  Fig.  73S,  as  well  as  in  S.  gliss- 
beth  in  h'arburg.  This  increase  in  the  thickness  of  the  -.Tall  7..z:j 
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be  required  fcy  various  reasons,  both  b:  the  design  of  the  roof 
and  to  make  tfas  .Cutters  more  easily,,  (in  wbich  case  it  extends 
above  ail  bays  of  the   vaalts  and  is  especially  necessary  wLen 
no  side  arches  projecting  inward  cxist;  ,anù   cence  the   necessa- 
ry tbickness  of  the  wall  is  taken  for  the  sppport  of  the  coicp- 
ârtnieQts).,as  well  as  for  the  base  of  any  snperstrnctnre,  but 
in  the  last  case  it  iray  be  limited  to  one  bay.  On  the  eâstern 
bay  of  the  cathedral  at  &rfurt  is  it  found  with  rich  nsouldings 
in  the  last  sensé. 

Place  of  the  wall  with  regard  to  the  buttresses. 

A  happy  effect  results  when  tbe  îvall  within  the  liElts  deter- 
nined  'by  the  width  of  the  buttresses  is  placed  fartber  oatward, 
so  that  ths  hsâd  of  the  latter  is  sxpressed  inside  by  the  ang- 
le a  b  c,  as  shown  in  Fié.  734h,  wbich  either  receives  the  oth- 
erwise  iroulded  side  arch  on  a  capital  or  can  continue  unchan^- 
ed  in  it.  Snob  an  arrangement,  by  which  is  rednced  the  project- 
ion of  the  buttresses,  is  found  in  the  nave  of  the  churcn  at 
Wetter  (Fig.  73?)»  in  the  nave  of  the  >/.inorites  church  at  Duis- 
burg  (Fié.  735).  snd  in  tbe  cûoir  snd  transpets  of  the  church 
at  Haina.  In  both  the  latter  examples  the  wall  beneath  the  wir- 
dow  sill  Is  set  eut  to  the  outer  face  of  the  buttresses,  se 
that  this  projects  abcve  the  corbelling  fron  the  face  of  the 
waii  at  the  height  mentioned. 

A  coicbinaticn  of  this  arrangenent  irith  bhat  previousiy  iienx- 
ioned  results  when  to  the  internai  angle  a  t  c  in  Fig.  734b  c 
corresponds  the  external  angle  d  e  f,  so  that  the  side  arch 
extends  throuéh  the  fchickness  of  the  ??sll  and  also  bears  the 
roof  structure,  »hile  the  tûickness  of  the  wall  is  reduced  be- 
t;îeen  the  piers  e  d,  b  c,  i.e.,  in  connection  witn  thés:  ano 
as  under  the  last  Connecting  arch.  Hsre  the  pier  e  d  i  is  dol. 
visible  on  the  flcor,  but  the  parapet  -rfall  of  the  flindow  z&y 
set  back  in  the  face  d  i,  and  either  receive  inside  the  entire 
thickness  d  a,  or  reirain  sith  less  thickness  as  indicated  cy 
the  dottea  line. 

In  the  first  côse  the  great  thickness  of  the  ^all  nakes  pos- 
sible even  with  liirited  diicensions  of  the  whola,  the  arrange- 
lEent  of  the  blinds  and  cupboaras  servin^  fer  various  purpcscs. 
Otherwise  the  projection  of  the  upper  7?all  beyond  tne  Icwer 
part,  therefore  the  thickness  ^^   k,  or  if  the  conditions  are 
reversed  the  g  k  becones  the  lower  wall,  tbe  thickness  ;:  i 
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beneath  tne  window  sill  is  spanned  by  an  arch,  and  in  this  way 
the  arrangement  of  the  .éalleries  Is  allowed  in  tbe  Œost  varied 
manner,  as  will  be  explained  Ister.  A  varied  treatment  of  tfiis 
arrangecDSDt  is  found  in  ths  archbishop's  chapel  at  Rbeiiis,  wh- 
ere  tbe  wall  between  tbe  buttresses  is  set  ont  so  far  as  te  p 
perœit  passages  to  be  fomed  between  tbe  lower  parts  of  tbe 
latter  and  tbe  face  of  tbe  wall. 

On  tbe  cburcb  of  S,  îratberine  in  Oppenbein  tbe  wall  is  furth- 
sr  placed  entirely  at  tbe  outer  face  of  tne  buttresses,  so  tnat 
it  gives  a  space  beneatb  the  window  sills  of  the  side  aisle. 
On  luany  French  catbedrals  as  at  Paris,  AiEieas,  Rouen.  î/eaux, 
and  also  on  tbe  choir  of  the  Frauen  charcb  at  Bamberg,  etc., 
ffitb  tbe  exception  of  tbe  last,  tbese  include  tbe  entire  neigiyi 
of  the  side  aisles  between  tbe  buttresses  in  chapels  built  I2- 
ter,  and  on  certain  Geriran  cburches  of  the  late  period  with 
the  arrangeojent  of  aisles  of  equal  beight,  tbe  wall  is  placed 
flush  Tïitn  tne  outer  face  of  the  buttresses,  so  that  in  tbe 
interior  are  forired  deep  niches  as  in  Fig,  736,  S.  John's  cbu- 
rcb at  Riga  (frcn  the  drawing  by  A.  Eeinberg  at  Riga). 

'l'herefcre  «bile  scccrdin^  to  tbe  ôppenneiiT  forn;  the  buttres- 
ses are  visible  externally  above  tne  cbapels,  they  apoear  :in 
FrsDCh  îTcrks  first  above  the  side  aislc,  tbus  in  relat^c^^-  to 
tbe  buttress  systen.  Cn  thô  latc  Gcthic  bail  cliU)?cnes  neLtici- 
6d,  they  do  not  appear  ?xt  ^rrôlJ  ^^.  ^3^.c>^   trciï  the  cry   effec^ 
of  the  exterior,  tas  last  arransîeiLeDt  nsntionea  ir-ast  clreaoy 
te  teriE'ed  tbe  least  lortan'îte  possible  for  the  ground,  since 
it  oiritg  the  projection  of  tbe  buttress  so  acvanta^ecus  in   st- 
ructural respects.  It  tecoT.es  still  iiore  imperfect,  if  the  tb- 
ickness  cf  tûe  pier  exteods  to  tbe  jamb  cf  the  windox,  thos  2 
also  that  tbe  projection  of  tbe  pier  inside  is  oiritted.  §ert?,T 
inly  by  such  an  arrangenent  tbe  deptb  cf  tbe  pier  can  te  redu- 
ceà   by  se  much.as  tbe  greater  ??idtb  increases  the  résistance. 
Eut  the  ratio  of  the  two  diiensions  te  the  résistance  causes, 
that  the  cubic  volume  as  treater  and  hsnce  the  arrangement  is 
disadvantageous  in  principle.  Only  in  such  siEall  diicensions  t 
that  tbe  tbickness  and  widtb  of  tbe  buttress  are  sirall  in  reg- 
ard to  the  conditions  of  the  material,  can  sucb  an  arrangeie-t 
be  ri^sht,  fer  coppariscr.  tt  the   advantages  and  defects  cf  the 
external  and  internai  projection  wss  made  a  statical  investi"::- 
tion  first  for  the  external  buttresses  and  then  for  internai 
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buttress  projections,  for  the  same  churcii  îritb  one  aisle  ot  14 
m   span  and  7  œ  lengtb  of  bay  with  ^0  m   heigbt  of  ï?all.  Tbis  ^• 
gave  as  mass  of  the  abntŒent  for  one  bay  (inclading  the  wall 
panel)  for  egual  résistance  in  tbe  first  case  124  and  in  the 
second  156  eu.  m,  of  brick  Eâsonry,  'îhe  masonry  requirec  is 
thus  in  the  proportion  of  4  to  5»  But  then  it  Œost  not  be  over- 
looked  that  with  internai  projection  is  opposed  to  the  greater 
voluiEe  a  certain  advantage  by  increasing  the  internai  ares. 

A  great  diversity  in  regard  to  the  forms  of  abutmeotB  is  sh- 
oïïn  by  the  îiîinorites'  churcû  in  Duisbi|rg  ia  its  variouB  parts. 
(Pig.  735).  In  the  polygonal  choir  is  hère  fcund  the  usual  ar- 
rangement of  rounds  with  butteesses  projecting  externally,  wh- 
icb  then  in  the  parallel  parts  of  the  south  side  of  the  choir 
is  then  strengthened  by  segmentai  wall  piers  projecting  inside. 
Also  in  the  nave  thèse  internai  piers  essume  a  rectangular  plan, 
become  deeper  as  they  reduce  by  the  same  volume  the  external 
buttresses,  while  in  the  north  side  of  the  choir  the  face  of 
the  wall  is  placed  in  the  ou  ter  face  of  the  buttresses,  and  w 
with  the  smaller  width  of  the  choir  the  internai  piers  again 
assume  a  weaker  fora  before  the  thicker  wall. 

This  varied  arrangement  likewise  allows  the  utility  of  the 
buttress  to  very  clearly  appear.  For  while  en  the  north  side 
a  part  of  the  wall  to  a  height  of  about  43  ft.  contains  3256 
eu  ft,  the  volume  of  the  corresponding  portion  at  the  south 
side  amounts  to  only  7488  ft.  In  this  the  projection  of  the 
buttresses  and  the  déduction  of  the  window  openings  are  not 
made,  which  are  lacking  on  the  north  side.  Still  greater  wouli 
be  the  différence  in  volume,  if  the  foundations  were  taken  ic- 
to  the  account. 

Coffibination  of  the  choir  witn  3  nave  of  eoual  width, 

Side  of  the  folygon  falling  in  the  longitudinal  direction. 

ïhe  side  b  i  of  the  polygonal  choir  laccing  in  the  Icnéituc- 
inal  direction  aiffsrs  froi  the  others  ty  the  positîicn  cf  tns 
western  buttress,  shioc  is  perpenaicular  to  that  direction. 
The  round  at  i  is  corresponding  te  this  fcuttrescî,  if  the  choir 
polygon  forirs  on  the  west  another  vaulted  bay,  then  bas  the  : 
function  of  suppcrting  besides  ths  dia^onsl  arch  cf  the  cDcir 
vault,  that  fornis  the  cnly  load  cf  the  other  rounds,  aise  tfcc 
diagonal  arch  of  the  added  bay  and  the  dividicj^  cross  rît  i  :. 
Therefore  nust  the  pries  of  thèse  ribs  either  be  strcnsly  ccz- 
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condensed  ,  the  dianieter  of  the  round  be  increased,  or  finally 
3  rounds  are  placed  at  i.  In  the  two  first  side  arches  also 
spans  froiD  i  to  b,  and  the  luiddle  line  of  the  window  placed  in 
the  bay  i  b  coïncides  ffith  the  face  arch,  bot  tèerefore  not  tj 
with  the  ffiiddle  of  the  part  of  the  wall  between  the  bottresses 
on  the  exterior,  The  external  part  of  the  wall  is  unsymicetric- 
al  and  somewhat  shorter  tban  the  otber  sides  of  the  polygoc. 
This  especially  in  the  slicpler  depigns  bas  nothing  disturbing 
on  the  exterior,  since  gensrally  the  care  peculiar  to  Eodern 
architecture  not  observing  the  bilatéral  synaetry  of  Gotbic 
architecture  is  foreign  te  it,  (Sreanently  thèse  last  sldes 
are  intentionally  Œade  lon.^er  than  the  others). 

But  also  allow  that  symmetrical  wall  surfaces  are  produced 
internally  and  externally.  (Pig.  734,  right).  If  the  internai 
pier  is  formed  by  Unes  perpendi  cular  to  the  face  of  the  wall 
at  the  points  n  and  o,  the  walis  themselves  being  set  farther 
out  and  the  internai  piers  being  connected  by  the  sides  arches 
q  r,  then  the  Windows  in  the  middle  inside  and  outside,  but 
the  distance  froo  the  round  s  to  the  angle  c  of  the  pier  bear- 
ing  the  side  arch  becomes  greater  than  that  from  the  round  to 
the  angle  r.  Accordingly  it  seems  indicated  in  a  certain  sensé, 
to  use  the  reaaining  breadth  between  s  and  q  for  setting  the 
diagonal  arch,  that  accordingly  can  rest  either  with  the  side 
arch  on  the  corresponding  part  of  the  pier,  on  a  corbel  or  rcu- 
nd  proJGcting  before  the  surface.  In  the  first  way  we  corne  to 
the  form  of  an  internai  wall  pier,  which  either  remains  rectan- 
gular  or  can  be  rounded  to  a  circular  arc,  as  In  t,]i^    clioi!»  o^ 
ohe  Minorités'  church  in  Duisburg  (pig.  735),  but  in  the  latter 
way  in  the  plan  of  separate  rounds  for  each  rib  shown  in  the 
right  half  of  ?ig.  734. 

But  by  this  transfer  of  the  round  t  to  the  aast  and  the  arr- 
angernent,  strictly  taken  disappears  the  equality  if  the  inter- 
nai sides  of  the  polygon.  If  thèse  must  reœain  alike,  then  rnust 
the  round  supporting  the  diagonal  rib  be  exactly  at  the  point 
indicated  by  the  angle  of  the  polygon,  so  that  b  u  equals  b  c, 
and  hence  the  round  bearing  the  cross  rib  with  the  entire  but- 
tress  must  be  moved  to  the  west  in  the  same  proportion.  Also 
we  cannot  omit  hère  the  remark,  that  it  was  far  less  for  us  to 
do  for  this  equality,  than  to  show  on  this  example  how  easy.  t 
the  principle  of  Gothic  architecture  dévotes  itself  to  give  the 
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most  suitable  expression  of  ail  conditions. 

Tbe  eguality  ot  tiie  bays  between  ttie  buttresses  résulte  of 
itself,  if  a  nave  joins  directly  the  round  standing  at  i,  wbicb 
is  wider  than  tfae  choir,  and  is  separated  fron:  tJ3e  latter  iDy 
an  arcb  nearly  or  quite  corresponding  to  the   thickness  of  tbe 
wall,  so  that  only  tbe  dia<?onal  rib  rests  on  the  round  stand- 
ing in  tne  angle  of  the  polygon. 

The  adjacent  bays. 

But  as  a  rule  the  choir  polygon  will  be  extecded  by  one  or 
Eore  rectangalar  bays  of  the  same  spaa,  and  in  such  a  shaps  g 
gives  the  sirtplest  ground  forir  of  a  chapel  or  cburch  «ïith  a 
single  aisle.  îhe  length  of  tbis  bay  iray  eitfcer  equal  a  side 
of  the  polygon  or  exceec  it. 

î'he  nuKber  of  rectangular  bays  dépends  on  tbe  length  the  cha- 
pel Œust  bave  as  ^ell  as  on  its  proportions.  It  is  probable 
for  the  length  to  predominate  and  be  at  least  tirice  the  width, 
but  it  bctter  eguals  twice  the  diagonal  or  thrice  tbe  width, 
and  is  also  the  effect  of  tne  ïïhole  substantialln  gains  if  th- 
èse lengths  are  produced  by  a  greater  nunber  and  not  by  a  grès- 
ter  length  of  bays. 

^Vsstern  endiné  of  sins^le-aisled  cherches. 

Gable  with  buttresses. 

Tbe  rtôstern  terirination  in  the  sisplest  cases  ?7ill  bs  lorirec 
by  3  straight  éable  wall,  so  that  in  the  anéles  fcrired  tnere 
stand  the  rounds  to  receive  the  ribs,  whose  arrangement  is  br- 
ought  te  ijarû;criize  Tîith  that  of  the  cther  piers,  but  stsDcs  in 
the  îTOct  exact  coDDecticn  ^ith  tbe  positions  of  the  western 
buttresses. 

The  latter  are  either  perpendicular  te  tbe  tso  wall  surfaces 
or  are  diagonal,  i.e.,  in  tbe  line  bisecting  the  angle.  Twc  b 
buttresses  at  right  angles  may  either  forir  extensions  of  the 
faces  of  the  walls,  as  in  the  left  half  of  ?ig.  '/34,  or  ce  set 
back  froE  then,  se  that  the  corner  freely  appears  beLween  their., 
as  in  the  right  half  of  the  saiie  ?lg.  Ihe  first  is  simcler.  5 
But  the  relation  of  the  round  to  the  buttresses  set  cver  in  t 
the  arranëenent  shows  externally  that  the  windc??  is  set  still 
farther  fron:  the  iTiiadle  of  the  bay,  than  is  the  esse  for  the 
side  b  i  of  the  choir  poly,^'on.  The  second  arranêeir.eEt  differs 
according  to  the  distance  by  which  the  buttress  is  set  tack 
froir  the  anglQ,  and  even  cifers  the  possibility  oi  placing  tne 
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buttress  ezactly  according  to  the  round,  thereby  renoving  ail 
irregularities  in  tbe  intsrior  and  exterior.  At  a  in  Fig.734 
is  tbis  plan  developed  from  the  assomed  placing  of  a  round  at 
s  for  eacb  rib.  As  in  tbe  left  half  of  the  sanse  F-ig...  if  ail 
ribs  rest  on  one  round  1,  tben  the  buttresses  stand  fartber 
apart  and  the  dotted  lice  p  will  be  the  Œiddle  between  their, 
Yet  fârther  opens  tbe  angl3  between  tbem  for  the  corner  forir- 
ed  by  tbe  wall  surfaces,  if  the  buttresses  extend  inside.  Still 
a  cean  arrangeEent  is  te  be  centicned,  according  to  which  a  r 
round  standing  at  u  with  another  of  the  same  diaireter  bearing 
botfa  the  diagonal  rib  and  a  side  arcb  rib,  and  tben  tbe  reced- 
ing  of  the  western  wall  at  x  could  disappear,  ro  that  this  wo- 
uld  retain  the  thickness  x  y, 

The  buttress  set  diagonally  corresponds  to  the  combined  tbr- 
ust  of  ail  ribs  joining  the  western  corner  of  the  vault,  hère 
indicated  by  the  diagonal.  Strictly  taken,  for  unequal  sides 
of  the  bay  the  buttress  icustleave  ihe  direction  of  45"  and  th- 
at of  tbe  diagonal  rib,  ^ust  as  witb  tbe  arrangement  of  twc 
buttresses  at  right  angles  that  extend^west  could  be  weaker 
than  the  other,  Eowever  tbis  référence  to  the  plan  of  the  bay 
is  taken  in  the  direction  of  the  buttress,  but  rather  by  inc- 
reasing  its  lengtb,  which  is  usually  deteririned  so  that  the 
front  corner  lies  in  thavplane  of  the  other  buttresses.  Eut 
the  arrangement  of  thèse  western  buttresses  on  single^aislec 
cburcnes  is  also  sutject  te  substantiel  irodif lestions  by  tbe 
proportions  of  tbe  western  gable  wall. 
Gable  îrithout  buttresses. 

î'be  western  wall  reauires  an  increased  thickness,  firsL  on 
acconnt  of  its  êreater  free  lengtb,  but  tben  for  the  loading 
caused  by  the  ^able  and  scrcetines  by  s  bell  turret  placed  en 
it.  Py  this  increase  in  thickness  as  well  as  by  tbe  load  it 
will  te  placed  an  condition  with  reducing  it,  te  resist  tbe  t 
thrust  of  tbe  vault  acting  in  tbe  Icngitucinal  direction.  Tb- 
erefcre  in  certain  case.?  tbe  buttresses  bere  in  ^   western  oiï- 
ection  iray  be  oiiittcd,  anc  tbere  rssults  Bt  cnce  --  fer-.,  coi?'-- 
trocteo  in  tbe  right  half  of  ^ig.  734,  se  that  tbe  internai  s 
side  arches  are  included  in  tbe  thickness  of  tbe  wall. 

But  tbis  tbickening  can  be  prcduced  by  âcvin^  tbe  éable  ?<ali 
fartber  to  tbe  west,  wbereby  in  a  sensé  tbe  ^able  wall  is  tLover 
to  the  line  of  tbe  western  buttresses,  and  tberefore  tbe  exter- 
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external  pier  is  changea  into  an  internai  one.  Tbis  internai 
ffill  then  be  connected  with  the  one  lying  opposite  by  a  cross 
arcb  (Pig.  739),  srbicfc  gives  tbe  western  wall  the  reouired  in- 
crease  in  thickness  and  a  broader  base  of  tbe  gable  and  tbe  ad- 
ded  turret.  The  strengtbening  will  be  irore  complète  if  instead 
of  one,  about  three  cross  arches  are  arranged  that  rest  on  in- 
tericediate  piers,  Trhose  arrangement  thsn  bas  a  considérable 
effect  on  the  western  end  (Fig.  ?39a), 

'fle  can  indicate  bere  inerely  the  endless  diversity  cf  which 
thèse  arrangements  are  capable,  and  we  shall  particnlarly  re- 
turn  to  it  in  treating  tbe  élévation  of  tbe  gable  end.  keannû- 
ile  fron)  what  is  said  will  already  appear  what  advantages  are 
te  be  derived  for  tbe  treatnient  cf  tbe  western  part  fron  towsrs, 
portais,  steps,  gallieries  and  passages. 

Since  for  the  oblong  form  of  bay  the  compartment  of  the  vault 
thrust  acting  longitudinally  is  relatively  smaller,  tben  is  t 
found  on  certain  econciDically  constructed  works,  especially  on 
certain  Franciscan  churcbes  as  in  S'ritzlar  and  Treysa,  then  on 
those  of  the  o^riEelites,  the  so-called  brotbers'  churcb  in  Cas- 
sel,  the  western  buttresses  at  the  corners  of  tbe  gable  wall 
are  onitted, .  even  when  the  gaple  wall  is  not  luade  thicker  As 
the  thrust  at  the  corner  is  less  than  on  tbe  continuons  wall 
(Figs.  366,  367),  a  certain  réduction  of  the  abutting  icass  et 
the  corner  is  justified  (down  te  3/4  tbe  thickness  elsewhere, 
p.  136);  yet  for  other  reasons  men  did  not  like  to  weaken  tbe 
corners. 

On  tbe  churches  icenticned  the  onission  ot  the  buttresses  iiay 
be  peririssible  by  other  reflections.  For  especially  in  Pig.  740 
the  widtb  cf  tbs  window  is  so  siïiall,  that  froE  tbe  window  jaEC 
to  the  gable  wall  reniains  a  short  length  of  wall,  so.that  this 
distance  a  b  cay  be  regarded  as  an  internai  buttress,  ib  fcein? 
assunied  that  the  sshlars  and  springing  of  the  rib  in  which  pas- 
ses tbe  thrust  of  the  vault  frcrc  the  arch  is  se  intinately  ccn- 
nected  with  the  wall  a  b,  that  a  displacen^eDt  of  it  is  imposs- 
ible. Men  appear  to  bave  counted  en  this  résistance  with  ^rear 
security,  for  on  the  churcb  Œentioned  at  Ireysa,  and  further 
on  the  transept  at  Wetter  belon^ing  to  about  the  niiddle  of  the 
13  th  century,  ail  buttresses  are  generally  omitted  at  the  cor- 
ners, where  the  gable  wall  was  regarded  as  an  internai  buttress 
against  the  thrust  in  the  direction  of  the  widtb.  But  the  con- 
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coonection  mentioned,  and  on  wbich  dépends  tbe  security  ot  T,h£ 
construction,  alone  dépends  on  attainin^  a  lengtb  of  bonded  a 
asÈlars  in  tne  direction  a  b,  Tbe  adfcesive  force  of  tbe  mortar 
cannot  fce  counted  on,  since  generally  ail  constroction  is  risky 
tbat  counts  on  a  tensile  résistance  of  Easonry, 

Henoe  his  boldness  bas  had  tbe  worst  results  on  tbe  cburch 
in  V/etter,  indeed  in  spite  of  tbe  excellent  quality  of  tbe  mor- 
tar,  tbe  gable  wallu  of  botb  transepts  bave  yielded  about  10 
insa  and  bave  entirely  separated  from  tbe  side  walls  of  tbe 
transepts.  But  tbat  in  ?/etter  tbe  conséquences  mentioned  vrere 
not  caused  by  tbe  sinking  of  tbe  foundations  results  from  tbeir 
excellent  condition  proved  by  an  investigation  made.  Fig,  741 
shows  tbe  plan  of  tbe  outer  bay  of  one  of  tbese  transepts  with 
dimensions  inserted»  Tbe  diagonal  ribs  are  semiciroles,  tbe  c 
compar tments  being  vaulted  vritb  rubble. 

But  tbe  acceptance  of  tbe  entire  inseparabili ty  of  tbe  wall 

led  to  tbe  churches  witb  two  aisles  at  Fritzlar  (Pig.  756)  and 

at  Cassel,  also  to  tbe  omission  of  tbe  battress  on  tbe  gable 

wall  corresponding  to  tbe  tbrust  of  tbe  dividing  arob,  wben  œen 

not 
openly  counted  only  on  tbe  résistance  of  tbe  entire  lengtb  of 

tbe  wall,  but  on  tbe  sliding  out  of  tbat  portion  of  tbe  »all 

from  its  plane  wbere  nearest  to  the  tbrust  of  the  arch.  This 

oversigbt  bas  been  punisbed  in  botb  cases,  and.  tbe  resuit  last 

mentioned  bas  occurred. 

Stair  towers  at  tbe  gable. 

'ÎLie  need  of  access  to  tbe  attic  or  tbe  gallsry  forired  in  tfce 
tbickness  of  tbe  wall  led  to  the  necessity  of  stairs,  tbat  ccu- 
Id  find  tbeir  place  in  tbe  tbickness  of  tbe  wall  increased  for 
this  purpose,  as  snowD  beîos,  or  in  projectiné  stair  towers. 
Eut  the  latter  found  at  tts  weEtern  enc  a  partcularly  suitable 
place,  and  could  be  connecteô  witn  the   buttresses  in  any  n.anner, 
or  îîbere  tbese  were  wantin^.,  conld  independently  flank  tbe  3n?- 
les,  or  tbey  iriéht  be  a  continuDus  transverse  connection^  te 
afford  sufficient  resi>stanc5  to  replace  the  buttresses. 

The  construction  of  tbese  stsir  towers  will  find  a  fuller  t 
treatnient  at  tbe  proper  place,  but  hère  will  first  be  explainea 
only  the  différent  arrangeicents  of  their  plans.  It  was  zevelv 
so  ss  to  be  properly  combined  witn  tbe  arran^encnt  et  tbe  cot- 
tress,  or  to  afford  in  ths  best  way  an  abutir^ent  for  tbe  tbrust 

of  tbe  vault,  and  also  th^*  .^ 

^nc.   tbe  plan  ^ras  convenient  f< 


:or  exit, 
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and  entrance.  Thus  according  to  Pig,  742  it  could  adjoin  tfce 
buttress,  even  so  that  the  interior  space  eut  intc  them,  and 
then  accordine  to  tbe  size  of  the  bnttress  it  was  either  îd  t 
the  saiEB  plane,  projected  beyond  or  receded  from  it;  or  it  iri- 
ght   stand  in  tbe  angle  between  then  as  îd  Fi.^.  ^43;  or  if  the 
buttress  stood  dia^onally  it  found  its  place  at  the  outer  end. 
as  on  the  transepts  of  the  charch  at  Friedberg  (Fié,  744);  o-' 
lâyà  /^lohlù    'Vie  nucleas  of  the  buttres5es;:3c  that  they  project 
from  the  surfaces  of  the  stair  tower  (Fié.  745).  likeîrise  could 
they  be  coffibined  with  the  above  arrangement  and  a  strengthened 
gable  wall  sinilar  te  that  in  Fié,  745,  wnereby  tfce  western 
buttress  is  onittec. 

Tne  arrangeiEent  of  such  a  stair  turret  may  bring  with  it,  t 
that  the  intended  space  fer  the  ?rindci7  in  tfce  bay  concernée 
suffered  a  restriction.  In  suer  cases  either  the  width  cf  tfce 
windoff  can  be  reduced  as  Fig.  7 -fe  showu  in  plan,  e^eu   se  that 
the  arrangeirent  elsewoere  of  triple  or  larger  Windows  hère 
becoires  single  or  double  as  in  the  western  bay  ci  the  churcb 
in  Friedberg,  or  the  windcw  concerned  has  entirely  the  saiie 
fom  as  the  cthers,  so  that  the  stair  turret  covers  a  portion 
cf  it  as  sfccwn  in  élévation  in  Fig.  747»  Tfce  last  arrangeirent 
particularly  deserves  tfce  préférence  if  the  ^indcw  luust  occupy 
the  entire  space  between  the  buttresses  as  on  the  cathedral  cf 
Cologne. 

It  is  sise  to  be  note,  that  an  anxicus  care  fer  synTietry  anc 
parallelisiE  in  sucfc  plans  is  least  in  place,  and  while  it  inj- 
ures tfce  access  and  suitability  in  lany  cases,  the  picturescuf. 
effect  of  the  whcle  is  reduced.  Then  the  latter  cay  even  be  se- 
cured  if  only  one  steir  turret  is  arrangea,  Just  as  tfce  direct 
fulfilment  of  tbe  purpcse  en  sicpler  conditions.  Fven  on  such 
works  that  give  ne  evidencs  of  econoirical  construction  in  cthcv 
respects,  as  for  exanpls  tne  now  ruined  churcb  of  tbe  nonastary 
of  Cbin  in  the  Lausitz,  is  found  tbis  arrangement.  >^ore  n-onuir- 
entai  indeed  is  tbe  effect  of  the  western  end,  if  at  eacb  an^- 
le  is  found  sucfc  a  turret  flanking  tfce  structure,  as  on  tfce  S. 
r^hapelle  in  Paris,  and  it  then  approxinates  the  grcund  forn:  et 
the  double  western  towers  peculiar  te  the  greater  cburcfces.  rat 
sucfc  transfère  ané  sncb  happy  effects  can  be  won,  yet  ccrtair. 
dangerous  gerics  of  caprice,  and  are  better  avoided  in  our  tiae, 
where  the  strictest  adhérence  to  the  well  understccd  pur^ose 
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is  the  first  requireEent. 

The  size  of  such  stair  towers  luust  be  in  haricony  with  tbe 
dimensions  of  the  whole,  fcut  are  still  arrangea  according  to 
the  purpose,  which  reqnires  as  a  miniiEniE  a  clear  width  of  abo- 
Qt  1.5  m,   which  increases  in  larger  works  to  about  twice  tbis 
size.  as  in  the  st-âr  toîîers  attached  to  th^  towers  of  the  ca- 
thedrsl  of  Paris, 

ï'he  thickness  of  ths  wall  is  according  to  the  construction, 
as  the  tower  exists  for  itself  or  niust  resist  a  thrust  acting 
on  it.  In  the  first  case  thd   especially  with  the  polygonal  forir 
of  the  exterioE,  which  causes  a  considérable  strengthening  of 
the  corners  with  the  round  interior,  even  with  the  continuée 
transverse  connection  made  by  the  steps,  a  very  snall  thickness 
suffices.  Thus  on  the  church  cf  S.  l':aria  in  î.'.arburg  is  found 
a  hexagonal  stair  tower  where  the  thickness  of  the  wall  is  but 
6  ins,  at  the  middle  of  the  sides. 

Such  stair  towers  are  sometiires  built  inside,  as  in  the  soutr: 
transept  cf  S,  Severi  in  Eirfurt  and  the  western  part  of  S.  ua.- 
clou  in  Rouen.  Then  then  serve  exclusively  to  make  accessible 
the  rood  screen  or  some  other  gallery,  yet  as  a  rule  owe  tbeir 
origin  te  a  later  altération.  Likewise  are  sonetiiies  found  st- 
raight  stairs  with  landings  ascending  in  the  interior,  as  in 
the  cathedral  of  Rouen  and  in  simpler  ferre  in  the  church  of 
the  monastery  of  Baina. 

In  the  western  gable  wall  is  generally  found  an  entrance.  À 
Aise  hère  Œust  the  dimensions  haroionize  with  tncse  of  tne  whc]', 
and  first  of  ail  ir^ust  be  avoided  excessive  size,  «ijen  on  the 
other  hand  the  nesd  already  lixes  a  îninliEUE.  For  the  various 
designs  of  portais,  référence  is  niade  to  the  section  concernée. 
CoiEbination  of  the  choir  with  a  wider  navc. 

The  triumphal  arch. 

The  siKplest  séparation  between  choir  and  nave  in  churcbes 
with  sinéle  aisle  is  nade  by  a  éreater  width  of  the  latter.  i 
The  choir  polygon  extencec.  by  cnc  cr  more  rsctangular  bays  th'n 
opens  by  the  sc-called  triumphal  arch  a  b  into  the  navs.  wboE'J 
eastern  cross  wall  serves  as  an  abutment  for  this  arch. 

The  symbolic  meaning  of  this  arch  expressed  by  the  name  is, 
that  it  foriDS  the  entrance  to  the  place  where  the  triumpn  cf 
Christ  over  ôeath  is  celetrated.  Aside  from  this  signif icanc", 
which  prescribes  fer  the  arch  found  hère  a  certain  distincticr 
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in  size  and  form,  tûe  stren^thening  is  necessary  for  several 
reasoQS  in  structural  respects.  Tfaus  the  width  c  d  Eust  oppose 
the  thrust  of  the  rifc  c  e,  and  the  sanie  width  in  the  developiE- 
ent  of  the  arcb  fornis  the  abttœent  fer  the  thrust  of  the  sepa- 
rate  courses  of  the  conipartiEeDt,  œt  at  least  when  such  is  lack- 
ing,  bears  the  part  of  the  wall  up  to  beneath  the  arch  dividinf 
the  nave,  Iherefore  if  one  thinks  as  shown  ic  Fig.  749,  there 
stands  at  a  s  single  round  and  a  cross  rib  extends  froŒ  a  te  fc, 
then  to  attaîn  the  purposes  lEentioned,  also  te  torn  ribs  froE 
a  and  b  to  c  and  also  over  the  sides  a  d,  etc.,  either  smaller 
side  arches  are  found,  or  the  compartments  rest  on  the  corres- 
ponding  parts  of  the  irall  in  horizontal  lines  according  te  the 
mode  of  a  tunnel  vault.  In  any  case  nust  such  an  arrangement 
hâve  the  advantage,  tfcat  makes  doser  tbe  otherwise  -loose  con- 
nection between  choir  and  nave,  and  unités  the  vaolts  of  both 
parts  in  one  systeic.  If  then  a  gable  wall  terEinates  tfce  nave 
at  the  east,  against  which  the  roof  of  the  choir  abuts,  then 
there  must  be  turned  abcve  the  vault?  the  arch  suppcrtiné  tr;- 
gable  iîall,  like  the  dividing  arches  of  many  late  Gothic  cnarecc 

î,'ore  simple  than  the  trestnient  in  ?ig.  749  is  still  the  srr- 
angeient  of  a  crcss  arch  frciL  a  to  c  (Fig.  74S),  «hcss  ^riôtc 
S3  well  as  that  of  the  pier  at  a   dépends  on  the  direction  of 
the  di3<^onal  rib  in  tne  adjacent  tr.y   cf  the  choir  vault. 

Giiàir    endinjî    in    a    half    decagon. 

?i,<^.  74S  alv^o  shows  tiie  choir  ending  in  a  half  dccatcn.  ïùe 
peculiarity  cf  this  lorir:  in  regara  te  tne  plan  of  the  sys'i^sE 
of  vaults  bas  bsen  explained  above.  Ihe  thicliness  of  the  vrall 
and  pier  could  be  the  saice  as  in  the  choir  with  a  half  cctagcn, 
except  that  in  tnis  case  is  necessary  an  enlargs^ent  cf  the  p 
pier  standing  before  t,  since  the  adjacent  bay  by  the  aircetic^ 
of  the  rit  C  r  transters  almost  the  entire  weight  of  its  vault 
to  this  rib  and  the  cross  rib,  therefore  exerting  a  far  sreater 
thrust,  than  Tiaz   the  case  in  the  octagonal  choir  sndin.^. 

In  Fi  p.  74S  two  parallel  bays  are  added  to  the  choir  Yiit'ù   th: 
same  length  of  sides  as  for  the  polypon.  But  this  eauality  will 
be  avoided  if  the  choir  passes  directly  intc  the  nave,  sincs 
then  the  inequality  of  the  panels  between  the  buttn^sses,  that 
results  froffi  the  greater  width  of  the  bays  of  the  nave,  better 
expresses  the  actual  relations  cf  the  whole. 

Howaver  carefully  men  thought  in  ccediaeval  works  to  oppose  a 
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corresponding  résistance  and  even  to  those  directions  of  vault 

thrusts  resulting  frono  certain  abnormal  plans,  and  did  not  aven 

fear  certain  irregular i tiea,  as  shown  by  the  church  at  Immenh- 

c 
aus  near  ^assel.  Hère  the  choir  is  wider  than  the  œiddle  aisle 

and  the  springing  of  its  ribs  is  higher.  In  Pig.  750  a  b  indi- 

cates  the  face  of  the  south  side  of  the  choir,  m  o  the  œiddle 

aisle  and  so  the  south  side  aisle,  whose  vaultinm  and  dividing 

arches  of  wide  span  therefore  bave  not  found  the  neoessary  ab- 

utment  at  c  in  the  thickness  of  the  pier  supporting  the  trium- 

phal  arch.  Hence  beneath  the  beginning  of  the  diagonal  rib  of 

the  choir  is  arranged  an  internai  buttress  a  b  d  e.  On  the  oth- 

er  hand  to  resist  the  thrust  of  the  choir  vault  at  a,  the  upper 

thickness  a  f  of  the  wall  suffices  on  aocount  of  the  small  le- 

ngth  of  the  bay. 

The  triumpbal  arch  may  rest  on  projecting  piers  extending  f 
froiL  the  grouDd  or  corbelled  piers,  cr  be  corfcelled  below  its 
springing  line,  or  finalln  according  to  the  later  method  extend 
between  the  fâcss  of  the  choir  walls.  Pat  the  last  arrangenent 
has  the  disadvantage,  that  the  triomphal  arch  and  the  adjacent 
side  arches  of  the  choir  vaults  beccme  excentric, 

To  the  entire  arrangenent  of  uneqaal  îîidths  of  choir  and  nave 
belongs  an  uncomiBOD  f lexibility.,  that  is  particularly  suited 
to  limeted  rcQuirements  and  means.  It  ^ridens  the  rooiE  for  the 
coffliiiunity,  leaves  the  choir  as  free  as  possible,  snd  makes  cr- 
oiTiinent  a  séparation  in  its  equally  aàvantagecus  for  the  etûi- 
cal  importance  and  the  pictaresque  effect,  It  especially  enters 
intc  its  rights,  where  liaited  conditions  lead  to  the  sauare 
forni  of  the  choir,  and  plan  that  without  tiiis  réduction  offiits 
ail  spécial  accenting  of  the  choir,  and  œust  generslly  prcGucs 
a  certain  Eonotony,  bui.  which  ffould  be  avoided  by  the  gre?test 
simplicity, 

A  rien  anf  Ërand  example  is  presented  by  the  àlready  nenticn- 
ed  church  of  the  monasterp  of  Orbiii,  whose  pian  shows  a  ctioir 
comprising  5  sides  of  the  octagon  extended  by  a  rectangular  bay, 
that  opens  by  the  triumphal  arch  into  a  nave  consisting  of  3 
bays,  whose  width  is  somewhat  more  than  the  diagonal  of  a  squ- 
are described  on  the  width  of  the  choir.  There  the  axis  of  tbe 
choir  lies  œn  the  extension  of  the  nave. 

Addition  to  width  at  one  side. 
The  last  arrangement  is  sometines  found  changea,  se  that  the 
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added  width  is  niade  only  at  one  side  of  tùe  nave,  as  on  tûe  Mi- 
norités' cùurcfa  in  Duisborg  rspresented  in  Pig.  735,  Such  irre- 
gularitees  may  first  be  referred  te  local  conditiODS,  as  the 
plane  surface  of  the  north  side  bere  indicates  tta  addition  of 
a  structure,  yet  tiowever  affords  also  certain  advantages  for 
convenience  in  use,  since  then  in  tbis  case  on  ttoe  wall  surface 
a  c  is  thereby  afforded  space  for  tbe  parisb  altar.,  for  whicb 
half  tbis  widtb  would  not  bave  sutficed,  that  would  bave  resul- 
ted  froin  a  continuous  axis. 

Flan  of  tpansverse  aisle, 

Instead  of  increasing  the  nidtb  of  tbe  nave,  tbe  interior 
Eay  be  enlarged  by  tbe  arrangement  of  a  transverse  aisle,  tbat 
intersects  tbe  nave  foricing  a  middle  aisle  before  tbe  triurcpb- 
al  arcb  with  tbe  extension  of  tbe  choir, 

Tne   entire  grouod  fcriE  results  in  tbe  sinplest  way  by  the 
développent  of  tbe  aix  sides  of  2  cube,  thè  eastern  being  cb- 
aaged  into  a  polygon  (Fig.  751),  and  it  first  leads  to  tbe 
arraDgeicent  of  a  square  or  halved  cross  vaults,  whicb  can  then 
be  changea  into  squares  of  the  transepts,  so  thst  in  the  middle 
of  their  sides  can  be  assumed  a  pier,  froni  wbich  extends  a  rib 
in  the  foro  of  a  fealf  arcb,to  the  cvoyîu   of  tbe  vanlt,  so  tbat 
the  vault  is  dividsd  into  7  parts  as  on  tbe  transepts  of  the 
cburch  at  Wetzlar,  and  further  by  the  arrangeoent  of  intermed- 
iâte  ribs  in  tbe  middle  square  (Fig,  66). 

Just  as  tbe  arrangement  of  oblong  cross  vaolts  cccprises  in 
a  sensé  an  ecancipaticn  froE  the  sjuare  forir.,  so  will  its  app- 
lication to  tbe  eross-shaped  churcb  will  lead  to  extending  tbe 
îEiddle  square  to  east  and  west  by  a  sarying  nuicber  of  oblong 
bays,  likewise  adding  on  the  north  .and  soute  one  or  more  bays. 
ïhe  proportions  of  tbe  différent  bays  nay  then  be  tbe  saœe  or 
différent,  accorâmg  to  wbether  tne  entire  grcund  forni  or  tbe 
single  cay  is  madt;  Ihe   bAsls,  so  that  in  tiie  tirst  case  tte 
propcrticns  of  the  bay  resalt  froir.  the  subdivision  of  the  whols, 
in  the  other  fron  tbe  addition  tî   tsys.  ïn  F'ig.  752  is  assuEed 
the  first  systeŒ. 

As  a  rulfr.  .tbe  Kiddle  bay  is  enclcsed  by  stronger  ribs  corrcs- 
ponding  to  tbe  triuicphal  arcb.  If  they  are  hère  reouired  with 
less  certainty  by  tbe  construction,  they  are  always  of  ^reat 
utility.  ï'hey  offer  to  the  rsther  unequal  stresses  m  the.   ccur':e 
of  the  cottpartnents  a  safe  abutitent,  wnoce  thus  expresses  tbat 
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ttie  greater  lengtfa  of  tbe  middle  square  contrasted  vritb  lesssr 
ones  of  tbe  other  bays  seems  to  demaDd  a  roore  definite  évidence 
for  it.  î'hey  fnrther  afford  to  the  constrnction  over  the  vault, 
tbus  first  for  the  roof  or  aicentral  tower  the  reouired  basis, 
a  necessity  that  can  only  be  expressed  in  the  interior  indeed, 
if  the  vaults  of  the  middle  square  are  raised  above  the  others 
as  in  the  interior  of  the  tower  or  roof,  as  in  S,  l*,clou  in  H 
Rouen.  On  the  magnitude  of  the  loading  therefore  dépends  the 
dimensions  of  the  arch  and  of  the  wall  piers  strengthening  the 
angles  and  supporting  theii. 

If  in  Pig.  752  the  width  of  the  arch  is  made  equal  to  the  t 
thickness  of  the  walls  and  the  arch  is  constructed  with  two 
conceatric  layers,  then  the  angle  pier  is  built  accordingly, 
whose  plan  is  represented  in  ^ig.  752a,  while  a  b  c  in  the  same 
Pig.  shows  the  arrangement  of  the  round.  With  a  richer  form  in 
which  for  each  rib  and  each  layer  in  the  great  dividing  arches 
is  arranged  a  separate  round,  there  results  the  plan  represen- 
ted in  Pig.  752b,  where  a  b  c  is  again  that  of  the  other  rounds. 
The  considérable  projections  arising  in  this  case  are  reduced 
by  the  oorbelling  of  the  outermost  parts,  thus  hère  the  rounds, 
while  the  rectangular  nucleus  either  extends  from  the  ground 
or  rests  on  a  column,  or  may  be  itself  corbelled,  or  further 
be  assuming  a  différent  form  of  the  nucleus,  that  of  a  circle 
or  arc,  from  vrhich  the  rounds  may  be  corbelled, 

•The  entire  plan  of  tbe  cross  church  has  the  sovantage  over 
the  widening  of  the  nave  shown  in  Fig.^  ?43,  of  a  Eore  organic 
and  united  development,  ths  effect  in  both  interior  and  exter- 
ior  is  richer  and  more  varied.  There  the  ground  fom  itself 
présents  already  in  a  happier  way  the  abatment  of  the  thrust 
of  the  Œiddle  vault  of  wide  span,  ibile  the  side  walls  cf  ths 
transepts  theiEselves  aie  in  placing  the  buttresses,  and  thus 
make  possible  the  addition  of  a  central  tower  without  spécial 

strengthening. 

Geometrical  relations  in  dimensions  of  the  plan.  Ratio  of  a 

» 

abutment  to  width  of  span, 

Men  hâve  often  attempted  te  discover  from  tradition  ànd  measr 
urements  definite  geometrical  relations  in  ths  parts  of  old 
buildings  in  plan  and  élévation,  and  désire  to  imagine  in  then 
the  secrets  of  the  master, 

The  répétition  of  equal  or  similar  parts,  the  constant  regul'iî' 
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laying  off  of  lengths,  as  well  as  inany  geometrical  divisions 
that  may  be  derived  from  the  regular  hexagon  or  octagon,  froïc 
the  ratio  of  the  side  of  the  square  to  its  diagonal,  etc.,  may 
contribute  much  |o  make  clear  and  expressive  the  impression  of 
an  art  work,  and  is  snfficiently  known  and  escaped  the  lod  nas- 
ters  just  as  little  as  the  moaern*  Uen   bave  even  believed  in 
the  ffiiddle  âges  and  especially  in  the  late  Gothic,  that  such 
obtaining  of  dimensions  was  practised  jrith  diligence. (Furtber 
on  this  see  the  later  Systems  of  GeoEetrical  Proportion), 

Eut  the  désire  to  conclude  froiE  this,  that  an  entire  archit- 
ectural Hork  in  gênerai  and  détail  was  restricted  within  an 
ever  recurring  web  of  circles,  is  rather  risky  for  even  the  1 
later  works,  but  for  the  créations  of  the  early  time  contradi- 
ct  their  cwn  évidence.  Just  as  the  art  of  the  time  reaches  its 
noble  blooiiî,  that  like  no  other  is  it  free  from  the  restraint 
of  patterns,  and  yet  creatad  the  work  from  its  internai  nature 
with  powerful  strength  from  case  to  case. 

Width  of  the  abutment  according  to  the  rules  of  expérience, 
There  coae  into  considération  geometrical  relations  on  acco- 
unt  not  only  of  tne  architectural  expression,  but  aise  in  réf- 
érence te  ttatical  requirements,  especially  in  the  rslaticc 
between  span  of   "ne  vault  and  the  thickness  of  the  ïïall  cr 
pier,  which  by  its  importance  cornes  into  the  foregronnd.  ?^e  h 
hâve  then  accnstomed  ourselves  in  daily  practice  of  vaulting 
to  fix  the  width  of  the  abutment  as  a  fraction  of  the  span  ( 
(for  example,  1/3,  1/4.  etc.).,  and  it  is  natural  te  establish 
similar  values  from  expérience  also  for  vaults  jfif  churches,  ex- 
cept  that  hère  the  relations  are  less  simple.  So  long  as  the 
results  of  statics  are  not  available  for  the  practician  or  are"' 
sufficientèy  convenient,  there  most  serve  as  substitutes  in  f 
fact  for  such  starting  points,  as  modem  masters  fcave  therefcre 
justly  held  of  sufficient  importance  to  establish  suitable  ru- 
les. Some  of  the  most  useful  are  as  fcllows. 

Hoffstadt  developed  in  his  Gothic  ABC  the  dimensions  of  ?r 
walls  and  buttresses  on  the  ground  of  some  manusoripts  belong- 
ing  to  the  latest  period  from  the  choir  polygon,  where  ne  ass- 
med  for  the  thickness  of  the  «ail  inà  .idth  of  the  buttress 
l/lO  ôf  the  clear  width  of  the  choir,  and  for  the  projection 
of  the  buttress  froœ  the  face  of  the  wall  the  diagonal  of  & 
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square  constructed  with  this  dimension.  ( Ju  lacker's  instruct- 
ions. See  the  collected  writings  of  A.  Reiohensperger,  ieipzig. 
This  projection  is  made  twice  the  thiokness).  The  total  width 
of  the  buttress  was  made  by  Hoffstadt  1/4  (more  exactly  0.2414) 
of  the  span. 

2.  Viollet-le-Duc  gives  in  his  sictionary  of  Architecture  ( 
(IV,  p.  63)  a  method  apparently  employed  in  the  16  th  century, 
according  to  which  three  equal  parts  were  laid  off  in  the  arch 
(R  S  =  (  îi  =  M  T,  Fig.  753)  and  the  distance  of  the;  i-oin;.  cT 
division  from  the  vertical  erected  at  the  end,  thus  M  K  gives 
the  width  of  the  abutment,  which  is  to  be  laid  off  outward  at 
T.  For  the  semioircle  this  amounts  to  1/4  the  span,  for  the 
pointed  arch  according  to  its  steepness,  to  2/9,  1/5  to  l/6. 
As  a  limit  of  the  application  the  hei^ht  of  the  abutment  is 
designated  as  1  1/2  the  span. 

3.  Hase  introduces  a  similar  but  more  complète  method.  He 
détermines  the  width  of  the  buttress  likewise  by  dividing  the 
cross  section  of  the  vault  in  three  parts  (pigs.  753,  753a), 
but  then  for  each  4  1/2  m  ieight  of  abutment  adds  15  cm  to  this. 
If  the  buttress  of  this  width  consists  of  heavy  natural  stone, 
it  might  support  a  vault  of  light  eut  stone  or  strong  bricks, 
but  if  it  be  of  ordinary  bricks,  it  would  suffice  for  a  vault 

of  light  bricks.  Thèse  dimensions  are  suitable  for  churches  of 
one  aisle  if  the  wall  aids  somewhat.  for  a  church  with  three 
aisles  (proportions  of  width  of  nave  about  2  to  l),  then  are 
ample  for  the  stress  in  the  middle  aisle  as  a  basis*  in  any  o 
case  they  also  suffice  for  the  external  buttress  that  reçoives 
the  flying  buttress  of  the  middle  aisle,  Rectangular  bays  are 
assumed  with  sides  in  the  ratio  of  about  S  :  3.  If  the  bays  a 
are  more  nearly  square,  the  abutment  is  to  be  corr espondingly 
s  trengthened . 

4.  In  the  iaciierredi tiens  of  this  manual  is  finally  given 

a  definite  construction  first  for  choir  vaults,  that  takes  the 
thickness  of  the  vault  into  considération  (Pig.  754),  The  rib 
arches  over  0  A  will  be  turned  as  revolved  at  A  C  in  the  plan, 
the  depth  of  the  rib  and  the  vault  lying  there  i    added  as  A  A^, 
so  as  to  form  the  greater  revolved  arch  A^C^.  At  the  bisectin^ 
point  B  of  this  is  drawn  a  tangent  to  eut  the  ground  line  at  D. 
Then  the  length  A  D  is  the  width  of  this  buttress.  It  gives  for 
the  semicirole  l/5  to  1/4  the  span,  notably  less  for  pointed 
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arches  according  to  their  rise,  for  high  pointed  arches  (rise 
over  2/S)  the  naethod  can  no  longer  b©  applied,  since  the  abut- 
œent  would  be  too  narrow.  The  thiokness  of  the  buttress  and  of 
the  Hall  can  be  determined  by  a  similar  proportion  as  in  Hoff- 
stadtfs  construction. 

The  width  of  the  buttress  found  thus  for  the  choir  ending  is 
also  assumed  to  be  sufficient  for  the  straight  extension  of  t 
the  choir,  it  being  assumed  that  the  length  of  bay  (b  c  ia  fig. 
755)  is  not  much  greater  than  th©  side  of  the  polygon.  Indeed 
the  bays  b  and  c  must  receive  a  greater  part  of  the  vault  than 
the  pier  a  of  the  choir,  but  thereby  they  hâve  the  advantage 
that  they  receive  the  thrust  of  the  side  arch,  while  it  falls 
at  a  in  the  direction  of  the  pier  and  a  résultant  is  borne  on 
the  buttress.  For  longer  bays,  especially  if  square,  a  streng- 
thening  of  the  abutment  is  necessary. 

For  long  bays  is  recoœmended  a  strengthening  for  the  wall 
exposed  to  bending  outvard,  and  if  the  thiokness  of  the  wall 
is  to  bemade  in  proportion  to  the  length  of  bay,  the  ratio  of 
1  :  6  up  to  1  :  8  may  be  assomed  as  an  average. 

If  the  given  rules  are  compared,  there  is  foond  a  tolerafcly 
éreat  harEony  among  theit,  Testing  then  by  coïïiparisoD  with  old 
Works  or  ty  statlc  calculations,  it  is  recognized  tbat  tor  con- 
ditions not  too  unfavorable  they  saffice  very  well.  But  as  tt- 
eir  originator  expresses  with  great  décision,  they  nast  serve 
only  as  approximate  starting  points,  and  must  frepuently  expé- 
rience very  considérable  altérations  in  spécial  cases.  As  tbe 
best  of  the  given  niethods  must  be  designated  the  third  of  C,  ïï. 
Hase.  If  we  should  also  add  a  fifth  raie  on  the  ground  of  stat- 
ic  investigations  (see  above),  that  woald  be  tbe  following,  al- 
lied  to  Maae's  rule. 

Rule  based  on  static  investigations. 
5.  With  the  average  rise  of  the  vault  A  B  in  Fig.  753a  (lying 
between  the  base  line  and  the  keystone)  is  constructed  a  poin- 
ted arch  Oor  semicircle)  and  it  is  divided  in  three  equal  parts 
according  to  the  method  of  Pig.  753,  to  obtain  the  width  of  the 
buttress  lu   N  in  Pig.  753).  Insteadcof  this  may  be  assumed  di- 
rectly  for  the  simieircle  1/4  of  the  span,  for  a  low  pointed 
arch  (rise  about  2/3)  2/9  span  and  for  a  higher  pointed  arch 
(to  60*  or  with  rise  of  5/6)  I/5  to  I/6  of  the  span.  To  this 
is  added  5  cm  for  each  m  in  height  of  the  abutment  below  the 
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springing  of  the  vault.  The  abutments  of  small  vaults  under  a 
about  5  m  span  require  a  further  addition  of  30  to  30  cm. 

ButtresBes  determined  thua  ^ffd^  executed  in  heavy  natural 
stone  can  easily  support  light  vaults  of  like  material  (for 
examplô  stndston©  compar trnen ts  15  to  20  cm  thick){  with  exécu- 
tion in  bricks  of  arerage  weight  can  they  reoeive  compar tmen ts 
of  12  cm  of  ordinary  and  not  too  heavy  brcifes,  which  must  be 
made  3/4  to  1  brick  thick  for  a  span  of  over  8  or  10  m.  por 
vaults  of  porous  bricks  or  pumice  stone  the  brick  abutroents  c 
can  be  made  about  5  per  cent  narrower  and  for  eut  stone  abut- 
ments  about  10  to  15  per  cent  less. 

Assuming  square  bays  whicb  without  the  aid  of  the  wall  are 
supported  by  buttresscs  of  the  usual  form  ( thickness  between 
1/2  ind  1/3  of  the  total  width  at  base  and  slight  diminutions 
uptrard,  about  an  average  inclination  of  1  ia  20),  If  the  bays 
are  rectangles,  according  as  the  length  of  the  rectangle  is 
little  or  more  varied  from  the  square,  occurs  a  réduction  of 
the  projection  of  the  pier  of  ?  to  15  per  cent.  If  the  modera- 
tely  perforated  wall  substantially  aids,  a  further  réduction 
of  about  10  per  cent  or  more  is  permissible. 

For  churchas  '.vith  one  or  two  aisles  the  application  of  this 
rïrle  is  very  simple,  the  span  is  taken  as  a  basis,  to  be  meas- 
ured  between  the  faces  of  the  side  arches  (net  in  the  clear  be- 
tween the  pro  J  ;o  t  io  a -;  j  .  J^or  three-aisled  churcbes  it  dépends 
on  the  stability  of  the  middle  piers  and  the  transfer  of  the 
thrust  over  the  side  aisles  ( see  Pigs.  350  to  355),  whether 
the  buttress  is  determined  according  to  the  span  of  the  middle 
aisle  or  to  the  span  indermediate  between  the  middle  and  side 
aisles.  To  détermine  the  abutment  only  according  to  the  side 
aisle  is  seldom  allowable. 

Por  braced  basilicas  with  not  too  flat  an  inclination,  light 
flying  buttressos  are  the  prescribed  means  applied  for  strenç- 
thening  the  supporting  piers  of  the  flying  buttresses,  if  the 
span  of  the  middle  aisle  anf  also  the  height  of  the  abutment 
are  considered.  Yet  for  thèse  important  piers  such  rules  shoulâ 
be  rélièdjdn  too  muoh,  but  always  the  résultant  of  the  thrust 
should  be  obtained,  when  the  weight  of  the  pier  etc.  is  combi- 
ned  with  the  thrust  of  the  flying  buttress  (in  accurate  const- 
ruction being  at  most  equal  to  the  thrust  of  the  vault  increas- 
ed  by  a  part  of  the  wind  pressure  acting  on  the  other  side.  3oc 


380 
p.  165  .od  also  .  section  of  the  basilioa. 

The  correct  détermination  of  tbe  abutment  is  indeed  to  be  re- 
garded  as  the  most  important  question  in  ail  theory  of  mediae- 
val  construction,  Srrors  in  this  point  are  very  dangerons  on 
both  sides-  excessive  diniensions  increase  the  usually  to  low 
estimated  cost,  insufficient  dimensions  not  only  endanger  the 
duration  of  the  building  but  also  human  lives. 

If  one  desires  to  take  into  account  ail  the  many  circumstan- 
ces,  such  as  the  rise,  forn  and  thickness  of  vaults,  weight  of 
building  Eâterials  of  vaults  and  abutments,  form  and  relative 
heigÊts  of  the  latter,  spécial  additional  loads  of  vaults  and 
walls,  ffind  etc.;  properly  in  considération,  the  best  rules  c 
can  no  longer  suffice,  it  is  then  eitfcer  a  trained  feeling  for 
construction,  or  where  this  is  left  in  the  lurch,  the  calcula- 
tion  of  the  data.  Both  are  indeed  not  so  very  diffèreàt  from 
each  other,  what  is  termed  feeling  is  nothing  more  than  expér- 
ience based  on  a  reasonable  judgment  of  the  most  important  th- 
ings  in  -Question,  the  static  investigations  présuppose  Just  the 
same  logical  judgment,  that  is  aided  in  the  less  clearly  visi- 
ble points  by  fnrtfaer  aids  (theoretical  considérations), 

Just  in  the  constructions  hère  exaiiined  it  dépends  far  ir.crs 
on  correct  basai  assuisptions,  and  on  the  more  or  less  accurate 
exécution  of  the  calculations,  sinplif ication  and  approximaticr 
of  the  latter,  that  makes  the  final  resuit  a  fes  cer  cent  in 
error,  do  not  injure  the  building  like  large  errors  in  the  bas- 
ai assumptions. 

It  seemed  indicated  by  the  importance  of  the  matter  te  insert 
an  entire  section  (p.  122  to  170)  in  tbis  nev  édition  of  this 
manual  on  the  relatio  of  the  pier  and  buttress,  and  the  very 
simply  executed  détermination  ot  their  dimensions.  Hoït  differ- 
ently  the  abutment  may  resuit  according  to  circumstances  will 
be  shown  by  a  glance  at  Tables  II  te  IV  (p.  150  to  152)..  the 
data  there  will  even  exhibit  still  greater  variations,  ii  tbe 
Tables  were  extended  to  other  cases,  tor  example  the  oommon  r 
relation  of  wall  and  buttress,  the  effects  of  additional  loads 
on  the  vaults  or  abutments. 

If  the  dimensions  of  the  abutmects  of  historical  examples  are 
collected,  this  diversity  founded  in  the  nature  of  tne  matter 
rudely  appears,  and  aside  from  exceptional  forirs,  the  thickness 
of  solid  walls  without  piers  varies  between  1/?  te  1/4  (mcscly 


381 
1/5  to  1/6).,  the  width  of  the  buttresses  between  1/7  to  1/2Cid 
(lEOStly  1/4  to  1/3)»  and  the  thickDess  of  the  frall  between  the 
buttresses  between  1/6  to  about  1/14  (niostly  1/8  to  1/10)  of 
the  clear  span  of  the  vault. 

Z*   Chorches  with  tî?o  Aisles* 
General  plan, 

The  arrangement  of  the  singleAisled  church  within  certain  1 
liirits  is  connected  with  the  span  of  the  vaults,  Indeed  certain 
Works  of  the  kind  are  of  onusnally  wide  span,  like  the  cathed- 
ral  of  Alby  and  the  Doninican  church  of  ghent,  th,t  measare  ab- 
out 19  and  16  œ  between  the  wall  piers,  as  then  itould  be  possi- 
ble the  érection  of  vaults  in  structural  respects  over  still 
greater  widths.  But  the  adventages  of  such  a  construction  are 
very  doubtïol,  The  extremely  important  increase  in  height  the- 
reby  required  increases  the  vôiane  of  the  interior  in  a  way  m 
making  it  dif ficult  to  fill  the  interior  by  vocal  or  instruiren- 
tal  Eeans,  makes  the  greater  cost  of  érection,  and  demands  en- 
hanced  richness  of  architectural  and  decoative  treatnent  to 
overcome  the  chilly  effect  of  the  width.  Thus  it  goes  with  ex- 
cessively  wide  streets  and  broad  squares  on  whicb  the  niost  poic- 
pous  buildings  can  yet  jBroduce  no  effect.  îhe  frequently  irent- 
ioned  cburch  of  the  monastery  of  Oybin  measures  10.8  m  in  the 
nave  and  must  represent  about  the  îriakiniunj  advisafcle  for  s  sir- 
gle-aisled  plan,  beyond  which  the  division  in  several  aisles 
and  first  into  two  appears  more  suitable. 

Plans  with  two  aisles  exhibit  exceptional  fornis  aside  froE 
one  of  the  two  following  systsrcs. 

According  to  one  the  choir  continues  the  niain  aisle  with  tii5 
sanie  breadth,  which  is  adjoined  by  a  narrower  side  aisle  at  ons 
side!  according  to  the  other  both  aisles  are  equal  and  are  sep- 
arated  by  a  middle  row  of  piers,  whose  axis  falls  in  the  extEn- 
sion  of  the  choir, 

Side  aisle  at  one  side. 

The  first  plan  is  found  exclusively  in  the  churches  of  the 
mendicant  orders,  is  especially  comnion  in  the  provinces  of  fies- 
se,  on  the  churches  of  the  Franciscans  at  Pritzlar  (Fig.  756), 
at  Treysa,  the  church  of  the  Carmélites  (brcthers)  at  Cassel, 

If  already  liirited  space  may  bave  contributed  to  the  adopt- 
ion of  this  arrangeDcent,  as  in  the  places  rcentioned  ir.ay  fcs  in- 
dicated  by  the  lack  of  Windows  in  tbe  wall  of  the  main  aisle. 
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yet  in  niany  restorations  are  seen  peculiar  advantages  for  tbe 
preaching  tfaat  occurred  therein,  that  the  pulpit  received  a 
Incation  on  the  entirely  cèosed  wall  and  opposite  tbe  open  ûis- 
les,  particularly  favorable  in  respect  to  acoastics, 

The  closed  wall  surface  will  tben  be  animated  by  the  arrangE- 
ment  of  the  interior,  by  hall  piers  conneoted  by  arches,  whose 
purpose  is  to  avoid  th©  obstruction  of  the  buttress  externally. 
On  the  Eranoiscan  church  in  Pritzlar,  whose  plan  is  shown  by 
Pig.  756,  between  the  piers  with  openings  for  this  purpose  is 
placed  a  gallery  at  the  north  side. 

If  the  added  building  does  not  hâve  the  entire  height  of  the 
principal  aisle,  as  would  be  the  case  in  cloisters,  then  above 
the  junction  of  its  roof  the  buttresses  were  allowed  to  project 
externally  as  on  the  Minorités'  church  in  Duisburg  (Fig,  735), 
and  thereby  the  effect  of  the  plain  surface  of  the  wall  became 
more  varied,  since  to  support  the  projection  of  the  upper  ppo- 
Jecting  wall  must  again  be  turned  archer  in  the  interior. 
Ttïo  sifflilar  aisles. 

When  in  regard  to  the  side  aisle  the  entire  arrangement  coïn- 
cides with  tbe  church  of  three  aisles,  the  second  exbit)its  the 
plan  witfc  the  middle  row  of  piers,  also  the  axial  connection 
of  the  choir  with  a  hall  substantially  comes  back  to  tnat  sù- 
own  in  Fig,  743,  except  that  the  width  of  the  hall  is  hère  di- 
vided  into  two  aisles. 

In  the  Organ  for  Christian  Art  (9  th  year.  No,  19),  the  adv- 
antages of  this  plan  are  empbasized,  that  even  consist  in  this, 
that  the  rednced  spans  of  the  vaults  facilitate  their  construc-l 
tion,  lEuch  smaller  heigbts,  reqaire  less  tbickness  of  walls  andj 
buttresses,  thereby  producing  no  insignificant  economy  in  cost, 
while  at  the  same  time  the  middle  row  of  piers,  for  which  only 
Hiinimuni  dimensions  are  necessary  produces  no  difficulty  in  ex- 
écution wortby  of  considération,  but  thereby  the  picturesaue 
effect  of  the  interior  is  enhanced  in  itself  and  by  its  connec-] 
tion  with  the  vaulting  systeni  of  tbe  choir,  and  at  the  sanie  i 
tinie  produces  an  advantageous  division  of  the  interior  with  5 
Œiddle  passage,  Tbe  arrangement  of  the  latter  then  allows  tfcs 
pier  to  extend  to  the  ground  frse  from  the  seats  avoided  ivitn 
difficulty,  so  that  the  entire  System  was  established  as  part- 
icularly applicable  to  ordinary  needs. 

The  ratio  of  the  width  of  the  nave  to  that  of  the  choir  cs^ 
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vary,  so  that  the  ?fidtb  of  tbe  ciioir  varies  between  the  îridths 
of  one  and  two  aisles. 

As  différent  solutions  of  the  added  choir  may  be  mentioned 
the  parish  ohuroh  at  Paierbach  in  lower  Austria,  »hose  choir 
is  moYed  sidewise  toward  the  œiddle,  the  little  Romanesque  cem- 
etery  ohurch  at  Schflnna  in  the  Tyrol,  which  has  a  semioircular 
apse  before  each  of  the  two  aisles  (also  see  S.  Nicolas'  church 
in  Soest,  the  churoh  at  Girkhausen,  etc.),  and  the  side  build- 
ing of  the  parish  churoh  at  Enns  (Hôte),  whose  choir  oocupies 
the  entire  width  of  both  aisles,  but  is  divided  in  three  parts 
by  four  oolumns  set  in  a  square.  Moreover  the  nuœerous  churches 
with  two  aisles,  that  are  scattered  OTer  nearly  ail  provinces 
of  northwest  Europe  and  Esthonia,  offer  ever  ne*  and  varied 
solutions • 

Kb'te.  il\80  sce  "tYNrec  \n  A.'t\a3  ot  ecc'\.ea\ast\,co.\  mouumewta  \,u 
X\\.z   ^.us^rVatv  co,p\ta\. 

Dimensions  of  îvalls  snc  piers, 

External  wall. 
Tbe  tbickness  of  the  oater  walls  and  tattresses  Qe|5snQs  only 
on  tbe  thrutt  oc  one  aisle,  and  tfcerefore  it  is  to  fce  Ge-uerEin- 
ed  oust  as  for  siicilar  cûarcbes  'fjith   one  aisle  and  ecual  çpan 
of  vaults  as  on  p,  14S  snd  273»  tbns  for  half  tne  intercal  wid- 
th, ït  ttost  the  ffind  pressure  on  the   greater  roof  surfaces  of 
chnrches  with  two  aisles  demands  an  increase  in  certain. cases. 

î^iddle  piers. 
*The  dimensions  of  tbe  iriddle  piers  dépend  on  wnether  thèse 
only  support  the  vaults,  or  also  receive  a  part  of  the  Iosg  oî 
the  roof.  If  the  variations  of  loading  are  neglected,  then  the 
thrust  of  the  vaults  neutralize  each  otber  for  eoual  widtîis  of 
aisles  and  piers,  îhen  the  piers  are  only  affected  fcy  the  ver- 
tical load  resting  on  theE  to  crash  them,  nherecy  only  a  suall 
section  is  reouired,  which  is  easily  found  by  -esicolation. 

For  example  if  on  the  pier  a  in  ?ig.  759  there  leet  four  sq- 
uare vaults  of  7  OQ  span,  then  the  surface  of  the  vaults  v  x  y 
X  rests  on  the  pier,  that  has  an  area  in  plan  of  7  «  7  3  49  sg. 
DD,  and  assuœing  a  unit  weight  of  450  kil  per  sq  m    (see  Table 
on  p.  13,  oolumn  Vb),  49  ^    450  =  22050  kil  load  on  the  pier. 
If  the  pier  oonsists  of  bricks  laid  on  lime  mortar  with  an  al- 
lowable  pressure  of  7  kil  per  sq.  car,,  then  the  area  of  the  pier 
-  22050  divided  by  7  -  S160  sq.  cm,  consequently  there  woulà   '^s 


384 

required  a  round  pier  of  63  om  diaœeter. 

If  the  pier  consists  of  orâinary  limestone  or  sandstone,  for 

which  is  allowed  16  kil  par  sq.  cm,  then  is  needed  an  area  of 
22050 

only  »  1378  sq.  cm,  for  which  is  calculated  a  diaœeter 

1 6 
of  42  cm.  At  the  lower  part  of  the  pier  must  be  added  its  own 

weigbt  to  the  Icading,  and  thereby  the  pressure  is  smowhat  in- 
oreased,  therefor©  to  the  calculated  diageters  of  63  or  4??  cm 
must  be  increased  according  to  the  h«ight  of  the  pier.  Otherw- 
ise  the  pressures  assumed  in  the  calculation  of  7  kil  for  bri- 
cks and  of  16  for  eut  stone  are  to  be  regarded  as  very  moderate 
for  good  construction  and  good  materials. 

What  small  dimensions  are  rnade  possible  by  the  use  of  still 
stronger  œaterials  are  shown  by  the  granité  columns  of  the  Br- 
ief  ohapel  in  Lflbeck,  and  Artushof  in  Danzig  and  the  limestone 
columns  of  the  refectory  of  S.  Martin  de»  près  at  paris.  Thus 
the  old  srorks  exhibit  in  ail  their  parts  the  most  accurate  con- 
sidération of  ail  conditions  of  statics  and  of  the  strength  of 
materiâls.  It  would  hâve  been  childish  for  an  architect  of  th- 
ose  times  to  make  a" pier  larger  than  necessary.  In  many  modem 
Works  hâve  men  sought  to  produoe  a  certain  effect  of  earnestn- 
ess,  strength  and  dignity,  sometimes  even  by  the  use  of  exces- 
sive dimensions  of  piers,  permitting  themselves  to  rise  above 
such  considérations  by  the  feeling  for  free  art.  In  ail  cases 
the  way  is  singular  and  the  effect  frequently  differs  from  that 
in  tended . 

îfith  the  dimensions  found  above  agrée  approximately  those  of 
the  church  in  Bornhofen  (Pig.  758),  where  the  diameter  of  the 
pier  measures  50  cm  for  5.71  m  width  of  aisles.  There  the  dis- 
tance between  piers  i?  certainly  lass  than  the  width  of  the 
aisle,  but  the  piers  are  still  loaded  by  the  framework  of  the 
roof.  ôn:the  contrary  in  Namedy  the  width  of  the  aisle  amounts 
to  3,53  m,  the  distance  between  piers  in  the  clear  is  4.42  a, 
With  référence  to  the  greater  load  thereby  shown,  the  diameter 
of  the  pier  is  38  cm. 

ffor  very  slender  proportions  it  can  te  reconnoended  to  provi- 
de by  walls  on  the  cross  arches  a  certain  transverse  stifleninf 
of  tbe  external  walls  (see  the  statements  respecting  this  on 
p.  165  to  1^9).  A  siŒilar  stiffenin.^  lengthwise  would  be  exec- 
ated  over  the  arch  separating  tfco  aisles. 

Walls  over  cross  and  dividing  arches. 
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Such  extra  walls  especially  coire  into  considération,  if  the 
roof  construction  partly  rests  on  the  iràddle  piers.  If  the  dis- 
tance between  the  piers  is  not  greater  than  the  distances  bet- 
ïïeen  the  irain  trasses  of  tbe  roof,  then  the  iciddle  post  of  the 
roof  will  stand  exactly  on  the  Œiddle  of  the  pier,  that  is  to 
hâve  a  wall  above  sufficiently  hiêh,  that  the  cross  and  neces- 
sarily  also  the  dividin^  arches  iray  hâve  a  certain  stiffness. 
It  is  then  to  be  ccnsidered  that  upper  walls  that  do  not  extenc 
to  the  ridge  above  steep  pointed  arches  niust  rise  obliouely  te 
the  crown  .,  so  that  the  latter  Eay  not  be  restricted  in  heigct. 

??hen  with  wide  spacing  of  the  piers  the  distances  between  t 
the  trusses  woald  be  toc  great,  then  in  the  middle  between  eacb 
two  piers  is  inserted  another  truss,  whose  supports  icust  stand 
exactly  on  the  crown  of  the  dividing  arch,  and  in  no  case  load 
the  spandrel  of  the  arch  unegually.  In  this  case  the  wall  on 
tne  dividing  arch  rnust  naturally  be  carried  above  the  crowns; 
that  it  may  not  be  toc  heavy.  it  is  nade  at  irost  1  1/2  or  2  b 
bricks  tbick,  and  openings  niay  even  be  left  in  the  proper  places 

The  ffiiddle  supports  of  the  roof  will  transfer  a  part  of  the 
thrust  cf  the  wind,  which  has  te  be  met   by  BtreçgtfeeHing  tce 
ir^idcle  pier  or  by  stren^ttenins  the  ezternal  walls  by  stiff 
cross  arcbes  and  walls  (see  p.  163).  Ihac  the  upper  walls  inc- 
rease  the  loaà  on  the  ciadle  pier  and  the  thrust  on  the  exter- 
nal  walls  must   te   properly  considered. 
Juncticn  of  choir  and  aisles, 
, ïhe  éreâtest  difficalty  arises  for  plans  with  two  aisles  itot 
the  organic  connection  desired  between  the  choir  and  the  aislsc. 
îo  continue  this  division  by  the  aid  of  the  dividing  iriddle  s 
supports  to  the  triuuphal  arch  présents  for  most  cases  anans- 
atièfâctory  solution,  It  is  tound  in  the  little  church  at  Oez- 
kflll  on  the  Duna  built  abcut  1200  (the  cldest  Eaitic  prcvincc, 
?ig-  ?47). 

If  this  division  cf  the  triumphal  arch  is  te  te  avcided,  then 
it  is  necessary  to  divert  the  cross  rib  frcrr  the  last  pier  frci: 
this  direction  to  one,  that  will  find  its  support  on  the  triuir- 
phal  arch  itself  or  on  its  side  piers,  This  purpose  can  be  at- 
tained  in  différent  ways,  the  choice  of  thèse  being  deteririnec 
by  the  conditions  of  the  plan. 

Triangular    bay    |)efore    the    triurcphal    arch, 

1,  The  chevet  foric  is  shown  by  the  church  ât  Eornhofen  (Fi^'. 
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758).  Bere  tbe  àividiDg  arch  divides  before  the  eastern  pier 
into  tïTO  apcbes  a  b  and  a  c.  Thns  are  formed  tbree  bays  before 
the  trioŒphal  arch,  one  taking  tbe  forns  of  a  trinagle  and  two 
that  of  a  trapezoid.  îhe  diversity  of  the  vaulting  bays  thus 
prodaced  may  lead  to  a  forni  of  the  eastern  pier  differÉDg  trou, 
the  others.  For  it  increases  both  the  nuicber  of  the  ribs  meet- 
ing on  this  pier  as  well  as  the  area  of  the  vaults  loading  thei, 
which  is  enclosed  by  the  figure  d  e  f  g  h  in  Fig.  75S,  This  in- 
crease  of  the  load  will  first  lead  to  a  strengthening  of  the 
pier  in  Question,  which  with  regard  to  the  great  namber  of  rifcs 
and  of  their  différent  directions  can  be  obtained  by  an  addit- 
ion of  a  round  on  the  eastern  side. 

Liketîise  at  the  points  b  and  c  on  which  at  leaet  a  dividinf^ 
arch  and  two  dividing  ribs  neet,  therc  is  either  added  to  tbe 
piers  of  tbe  triumphal  arch,  or  thèse  piers  itay  theicselves  re- 
ceive  a  fcrn:  suited  to  receive  tdese  différent  arches. 

Since  lurther  tbe  plan  of  tbe  vault  at  this  place  corresponc: 
to  that  -sbown  in  ^'ig.  741,  a  strenéthened  triuupbal  arch  is  ud- 
necessary,  and  therefore  in  Bornbcfen  it  is  replaced  by  a  cros: 
rib, 

The  ribs  me et  against  the  triuœphal  arch. 

2.  In  Fig.  759  '^^^2  bays  ar-s  souare  ana  the  widtDs  of  tn-  ai- 
sles  eguals  tbat  of  tbe  cnolr,  se  t'tst  tas  rib  a  t   fron  ixs  c 
cro'ffn  b  can  be  divided  into  tTtc   b  c  and  b  d  extending  coi«?n  le 
the  piers  of  tbe  triumpbal  arch.  Tbe  diagonal  rib  e  f  ?7cald 
tben  continue  from  f  to  ths  intersection  with  the  rib  b  c  at  f 
on  tbe  sane  arch,  but  froŒ  tbe  crown  ©  of  tba  triuiLcbal  arch 
ffiust  rise  in  an  arch  like  tbe  b  f  g  i  and  fom  over  e  h  a  side 
arch,  so  tbat  tbe  systen:  of  ribs  will  assume  about  tbe  fom; 
sbown  in  Fig.  759^  in  perspective.  ïbus  tbe  junction  at  one 
side  for  tbe  ribs  g  e  and  k  e  witb  tbe  triunpbal  arch  nakes  ix 
necessary  te  strengtbsn  it. 

3.  Allied  to  tbat  just  nentioned  is  tbe  arrangement  in  the 
churcb  of  Mamedy  as  sbown  by  tbe  plan  in  Fig.  76C.  But  variat- 
ions fron  it  resuit  by  the  ratio  of  tbe  widtb  of  the  cbapel  te 
tbat  of  tbe  nave  and  consist  in  this,  tbat  the  ribs  b  c  and  c  ' 
into  which  divide  the  dividing  arch  a  b  do  not  reach  tbe  pierc 
of  the  triuirphal  arch,  but  adjcin  ils  sides  at  a  heigbt  aeter- 
irined  by  the  line  of  the  arch  as  sbown  in  the  cross  section  o: 
Fig.  760a,  so  that  over  c  e  and  d  f  the  side  arches  over  c  s 
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and  d  f   assome  an  arcb  line  rising  trom  tbe  point  f  te  d,  ?7hich 
in  a  way  results  fron:  the  intersection  of  the  s??elled  line  of 
the  coŒpartnient  witb  tbe  surface  of  the  wall,  wbich  gives  tbs 
entire  arran^enent  alniost  the  stamp  of  an  expédient. 

Great  influence  hâve  thèse  différent  forins  of  plan  on  the  él- 
évation. For  ïïhile  in  Fig.  759  the  egaal  spans  of  the  arches 
in  the  choir  and  nave  prescrite  equal  heights  for  theit,  the 
unequal  spans  in  Namedy  prodoce  a  greater  height  of  the  arch 
in  the  choir,  hence  with  an  eaual  height  of  the  crowns  is  a 
lower  one  of  the  springing  line  (Fig.  760a).  According  to  the 
arrangement  of  Bornhofen  on  the  other  hand,  the  continaity  cî 
the  System  of  vaalts  leads  to  an  equal  height  of  springing  li- 
nes  in  choir  and  nave,  therefcre  either  to  a  drprsssed  fom  of 
the  arch  in  the  choir  as  in  Fig.  75Sa,  or  to  a  greater  heigiit 
of  its  crown. 

Junction  with  the  western  wall, 

At  the  west  the  diyiâiçg.-îarcfa  in  the  sicoplest  case  rests  on 
the  gable  wall,  indeed  either  as  in  Figs.  75^  and  760  on  s  cor- 
bel  placed  over  the  Eiddle  doorsay  or  on  a  round  extending  te 
the  grcund.  îhe  last  arran^^^aiLent  ivould  then  lead  te  tsvc  dccr;^- 
ays,  îîhich  ars  then  eit.^ier  placed  at  the  Eiddie  et  tte   aisler., 
or  CQuld  b£  Kovcd  nearer  to  the  raiddle  cier,  while  the  fcmer 
either  shows  a  contincous  strengtbsning  of  ths  western  wall  ?,- 
^ith  regard  to  the  thrust  of  the  dividing  arch  or  a  buttress 
is  placed  an  the  arch  cver  the  dcorway,  and  therefcre  requires 
a^corresponding  projection  of  the  Jaicbs  of  the  dcorway  fron  t 
the  gable  wall  as  shcwn  in  Fig.  761. 

But  further  the  systen,  of  vaults  icight  also  join  the  we?;tsrn 
wall  in  the  ssœe  way  as  at  the  choir  and  with  a  trisngular  bay, 
and  this  arrangement  could  be  connected  in  a  suitable  way  wibh 
the  western  tcwer.  l'he  saiie  systeir  then  leads  m  its  apclica-u- 
ion  of  the  longer  sides  to  trse  resolution  cf  the  entirr,  arca 
of  the  plan  intc  trianéular  vaulting  bays  (Fig.  762), 

The  exécution  of  the  vault  in  the  areas  a  b  c  d  remaining  at 
the  angles  etc.,  allows  the  tnost  varied  arrangements,  the  near- 
est  of  which  consists  in  this,  that  the  sides  a  b  and  b  c  ino- 
lose  the  vault  by  two  half  side  arches,  or  the  triangle  abc 
i.i  separated  by  the  rib  a  c  from  the  triangle  a  c  d,  and  each 
of  thèse  triangles  receives  its  separate  systetn  of  ribs. 

liikéwise  is  shown  by  Pig.  764,  from  a  to  c  a  cross  arch  can 
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be  tamed  below  the  springing  of  tbe  rib  instead  of  a  rib,  on 
which  then  rests  a  wall  extending  in  the  sanie  direction,  so 
that  on  the  exterior  from  the  right  corner  b  is  formed  a  tran- 
sition to  the  obliquely  placed  side  a  c.  In  ail  thèse  cases  c 
could  be  oœitted  the  buttress  at  b.  Yet  this  would  be  necessary 
when  the  t)ay  a  b  c  d  is  vaulted  as  a  square,  and  the  diagonal 
rib  is  turned  from  d  to  b. 

furtfaer  différences  would  resuit  according  to  tbe  System  of 
ribs  (p.  28).,  or  by  the  arrangement  of  a  net  vault. 

Thus  fartner  the  arrangement  of  triangular  bays  could  be  IIœ- 
ited  to  the  eastern  and  western  bays  and  otheririse  be  connected 
with  the  rectangular  bay  (Fig.  753) • 

galls  of  secular  buildings. 

It  is  in  the  nature  of  the  matter,  that  tbe  arrangements  sh- 
own  nay  be  applied  in  entirely  the  same  manner  to  the  érection 
of  the  différent  halls  serving  for  secaler  purposes,  indeed  ïï 
that  by  correct  understanding  of  the  manifold  needs  to  which 
they  ffiust  correspond,  there  must  even  result  many  différent  f 
foras,  ]i/agnificent  examples  of  this  kind  are  found  in  many  pla- 
ces. Hère  belong  the  éreat  refectory  of  the  castle  at  L'.arienb- 
urg,  the  hall  of  the  Artusfiof  at   Canzig,  and  the  new  school  in 
Prague,  a  great  nuiriber  of  the  mcst  diverse  monastery  intericrE 
in  Baina,  Ltaulbrcnn,  the  refectory  of  S,  f.'.artin  des  près  at  F 
Paris,  as  well  as  the  existing  and  numerous  hospitals  in  F-rance, 
so  many  exemples  of  which  are  given  by  Verdier's  work,  so  frs- 
guently  mentioned.  Not  ail  rooms  given  hâve  twc  aisles,  but  the 
structural  advantages  before  reprssented  are  aise  based  only 
on  equal  spans  of  tbe  différent  aisles,  so  that  they  make  pos- 
sible small  dimensions  of  piers  aise  in  the  plans  of  b^ll  chnr- 
ches  witc  approximately  ecual  widths  of  aisles,  like  the  h'iesen 
church  in  Soest,  and  the  navs  of  Srfurt  catnedral. 

For  a  iLoderate  8ize  of  interiors  résulta  the  plan  cî   a  ir:idô- 
le  pier,  Trhich  again  in  re^^ard  te  the  form  of  the  pier,  as  well 
as  for  the  plan  of  the  System  of  vaults,  is  capable  of  an  end- 
less  variety  and  may  bô  r,(i'\iy' ■.■■■'    vo  v:  -  r;-'"  ^l7^^~■  .  -  "  '.  ■  '  '  ' 
of  rooms,  both  retaining  the  simple  cross  vault,  shose  bays  as- 
sume a  form  correspondinê  to  the  sbape  of  the  room,-  as  with  s 
and  richer  System  of  ribs.  For  the  latter  mode  of  tre^tment  ars 
given  sufficient  startàn^  ceints  ïp  what  bes  Just  been  saio  cf 
churcces  with  twc  aisles,  according  to  which  the  arràogeiifrj  ^s 
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As  an  esampleof  a  particalarly  éraceful  forE  of  this  kind  ag 
give  also  Id  Figs.  765  aod  766  the  plan  and  cross  section  of 
tbe  chapter  faall  of  the  ^onastery  of  Eberbacb-on-Rhlne,  wbose 
style  is  indeed  far  froir  the  nobler  fornis  of  early  Gothic,  but 
the  ricb  and  bcld  effect  of  tbe  16  ribs  rising  from  the  niddle 
pier  is  made  apparent.  As  Hlg.  7^6a  shows,  tbose  of  the  latter 
which  enclose  the  three  triangnlsr  bays  are   larger  and  are  prc- 
filed  differently  froir.  the  diagonal  ribs  subdividing  theiu, 
3,  Plans  of  Churches  »ith  three  or  csore  Aisles. 
General  proportions  of  the  différent  parts. 

Churches  with  three  aisles  first  dif f er  in  whether  a  transv- 
erse aisle  is  arranged,  or  whether  the  side  aisles  accompany 
the  Kîddle  aisle  to  the  beginning  of  the  choir,  and  further 
according  to  the  proportions  cf  the  widths  of  the  aisles  to 
each  other  and  to  the  length  of  bays. 

Square  bays. 

As  already  represented  on  p.  3,  the  difficulty  of  vanlting 
rectangular  bays  in  the  Romanesoue  period  led  an^illingly  te 
the  construction  of  unifornî  division  in  bays  according  to  the 
lEode  of  Fig.  767,  lî,  but  rather  instead  of  thèse  to  make   for 
each  souare  middle  bay  two  sguare  side  bays  of  half  size  as 
in  the  mode  of  Fig.  767,  I^  When  the  vaulting  of  the  rectangli 
offered  no  further  myetery,  the  uniforŒ  division  of  bays  canis 
to  the  front,  althougb  a  particular  cham  »as  not  wanting  te 
the^souars  division  witb  inter^ediste  piers  retainec  in  irany 
early  Gothic  works.  liie  proportion  of  the  îriQtb  of  the  iDi6ol£ 
aisle  to  those  of  the  side  aisles  then  is  2  te  1,  yet  small 
variations  occur  accordins  to  the  locations  of  piers  and  the 
faces  of  the  wall,  as  indicated  in  Fig.  7c5. 

In  the  left  half  are  assuced  the  intersections  of  tbe  aiff- 
erent  axes  as  centres  of  the  sali  ]:iers  found  accordinç  te  thz 
shape  of  the  detached  pîer>5,  so  that  the  part  îîhîcb  on  the  for- 
mer détermines  the  width  of  the  dividinê  arch,  on  the  latter 
gives  that  of  the  window  wall,  while  the  part  of  the  body  of 
the  pier  remaining  î7itbin  the  window  wall  fornis  the  rounds  g  u  } 
'  In.  the  right  half  of  the  same  Fig.  on  the  other  hand  is  pla- 
ced  at  k  the  round  of  the  dividing  rib,and  the  direction  of 
the  sama  as  axes  of  the  diagonal  ribs  n  n  in  the  side  aisle  i: 
assuEed,  by  which  the  wall  is  set  fsrther  toward  the  extencr. 
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At  o  is  then  placed  a  larger  round  for  the  dividing  arcb  o  p, 
and  at  t,  r,  etc.  are  smaller  ones  for  the  cross  riba,  so  tnat 
tbe  widtb  of  the   side  aisle  between  tfae  rounds  is  greater  than 
on  the  other  side.  Still  more  would  tbis  be  enlarged,  if  in  t 
the  intersections  of  the  axes  in  the  side  aisles  are  placed  on- 
ly  single  larger  rounds,  or  even  if  the  iceiEbers  were  only  cor- 
bellod  ont  above.  Prom  tbis  it  follows  first,  that  the  propor- 
tions in  iîidths  just  given  as  fundamental  for  the  entire  cons- 
truction are  a  basis  without  being  too  absolute. 

However  the  basis  of  a  geonetrical  System,  like  the  squares 
arranged  beside  each  other  in  Fig.  768,  is  not  to  be  taken  too 
abuolutely.  ïhus  the  f irst  variation  f ron  it  results  in  the 
saine  Fig,  by  increasing  the  crossing  piers  and  the  dividing  ar- 
ches enclosing  the  middle  square  beyond  the  cboss  ribs.  while 
the  clear  distances  between  piers  remain  equal, 

Rectangalar  bays. 

When  the  equal  division  in  bays  wag  ccntinued  ty  the  use  of 
oblong  bays  in  the  aisles,  the  proportions  of  the  tbree  dist- 
ances between  piers,  widths  éf   side  and  middle  aisles,  could 
be  varied  in  nanifold  ways,  by  which  either  in  the  middle  or 
side  aisles  or  in  toth  resulted  rectangular  bays  (Fig^^  76?, 
II,  III,  IV). 

In  some  early  works  |s  even  expressed  the  proportion  1  :  1  : 
2,  resulting  from  the  division  in  squares.  With  almost  complète 
accuracy  is  found  this  in  the  church  of  S.  Elisabeth  at  }li&rh\ir^. 
In  ihe  ehuroh  at  Haina  the  proportion  of  the  distance  between 
piers  to  the  ïridths  of  side  aisles  from  axes  of  piers  to  the 
face  of  the  wall  measures  1  :  1,  while  the  dout>led  distance  go- 
es  from  e  to  u  in  Pig.  768.  In  the  church  at  Èrankenberg  is  the 
proportion  15:16:89,  in  that  at  Wetter  is  1:1  to  the  face  of 
the  wall,  but  where  it  is  to  be  noted,  that  in  the  plan  the  in- 
ner  buttress  is  set  farther  outwardj  the  same  distance  then  ex- 
tends  from  the  middle  of  the  pier  to  that  of  the  bay.  In  S.  L 
iaurentius  at  Alnweiler  the  proportion  of  the  distance  between 
centres  of  piers  to  the  distance  to  the  external  face  of  the 
wall  is  1:1,  and  the  width  of  the  aisles  between  axes  is  deter- 
mined  by  the  diagonal  of  the  square  described  thereby.  In  the 
church  at  ^riedberg  the  proportion  of  the  distance  between  pi- 
ers to  that  of  the  side  aisle  measured  to  the  middle  of  the 
wall  is  1:1,  and  the  diagonal  of  this  width  extends  froœ  c  to 
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u,  referring  to  Pig.  768, 

In  the  miûster  at  Preiburg  the  diagonal  of  the  distance  bet- 
ween  piers  extends  to  the  middle  of  the  thickness  of  the  walll 
and  the  diagonal  of  one  bay  of  the  side  aisle  measured  between 
the  middle  of  the  piers  gives  the  width  of  the  nave.  A  similar 
ratio  is  also  containeg  by  the  cathedral  of  Regensburg.  In  the 
cathedral  of  Rouen  the  three  distances  are  approximately  as  5.5:r 

.In'àll  Works  œentioned  are  employed  the  most  varied  relations 
of  the  three  distances,  but  there  is  a  more  or  le.ss  decided  pré- 
dominance of  the  width  of  the  middle  aisle,  sihioh  in  Rouen  is 
more  than  twice  the  width  of  the  side  aisle,  while  in  others 
occurs  an  increasing  equality  of  the  three  measures. 

In  the  Kreutz  church  at  Breslau,  and  Wiesen  church  at  Soèst, 
the  church  at  Volksmarsen,  the  church  at  Immenhausen,  the  pro- 
portion of  the  distance  between  piers  to  the  width  of  the  mid- 
dle aisle  is  approxi mately  1:1,  the  square  bays  are  produced, 
whilh  the  widtbs  of  the  side  aisles  increase  from  haîf  this 
length  tb  the  diagonal  of  the  half.  Tn  the  choir  of  the  church 
of  S.  Sebaldus  at  Nuremburg  ail  three  distances  approximate  e 
each  other,  while  in  the  nave  of  the  cathedral  at  Erfurt  the 
widths  of  the  side  aisles  predominate,  which  then  approximate 
the  distance  between  piers  and  the  deoreasing  width  of  the  mid- 
dle aisle,  Accordingly  even  ail  possible  profortions  are  found, 
The  choice  of  them  dépends  on  the  System  of  construction  adopt- 
ed  and  aids  in  determining  the  oharacter  of  the  work. 

'   Choir  and  middle  aisle. 

îiae  arrangement  oî   the  choir  doininates  the  whole  in  the  sin- 
plest  as  well  as  the  irost  coirplex  arranéemects.  Pirst  the  «ic- 
th  of  the  choir  eouals  that  ot  the  Œiddle  aisle.  Yet  this  equ- 
ality can  already  te   varied,  accfording  as  the  inner  face  of  t 
the  wall  of  the  choir  éîves  the  axis  cf  the  piers  of  the  aisle, 
like  the  left  half  in  Fig.  759.  or  the  dividin^  arch  forirs  the 
direct  continuation  of  the  thickness  of  the  wall  or  of  the  wic- 
dow  arches  as  shown  by  the  other  half  of  tne  saiîe  Fig,  îhe  lasl 
arrangement  becones  necessary  for  the  arranéenent  of  an  eleva- 
ted  Œiddle  aisle.  Decided  variations  in  width  of  choir  trou  t 
that  of  the  middle  aisle  are  found  to  te  caused  by  spécial  con- 
ditions as  in  ârfurt,  while  the  aisle  joining  the  choir  struc- 
ture at  the  west  is  joined  ty  towers  dating  from  an  earlier  t 
time,  so  that  the  space  remaiiin.^  between  them,  which  corresponds 
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to  about  balf  tbe  choir  gives  tfae  measore  of  the  oiddle  aisle. 
Transverse  aisle. 

The  width  of  tbe  transepts  according  to  the  nearest  scheice 
eguals  that  of  the  coiddle  aisle,  Meanwhile  are  also  found  nuŒ- 
erous  exceptions  fron  this,  Thus  theeir  width  in  Erfurt  is  de- 
ternàned  by  that  of  the  side  aisles.  In  the  cathedral  at  Regen- 
sburg  this  reirains  about  half  the  width  of  the  piers  less  than 
that  of  the  niiddle  aisle.  Thus  the  cathedral  of  RheiŒS  has  a 
width  of  the  three  aisles  of  the  transepts  that  eguals  that  of 
the  three  aisles  of  the  nave,  bat  the  side  aisles  of  the  foriLor 
are  wider  ând  therefore  the  middle  aisle  is  narrower,  while  in 
Chartres  the  side  aisles  of  the  transepts  are  narrower  than  t 
those  of  the  nave.  Ail  such  variation  from  the  normal  arrange- 
luent  find  their  explanation  partly  in  local  conditions  of  ths 
entire  space,  partly  in  the  System  of  the  entire  plan.  But  they 
are  nowise  isolated  in  the  works  mentioned,  but  require  subst- 
antially  différent  dimensions.  Thus  for  example  in  Chartres  t 
tne  widths  of  the  side  aisles  of  the  nave  gives  the  distances 
between  piers  in  the  transepts.  In  the  cburch  at  Friedberg  tfcc 
width  of  the  transepts  equals  the  distance  between  piers,  so 
that  thèse  are  or-ly  expressed  by  the  greater  depth  of  the  vaul- 
ting  bays  aôjoining  the  niddle  square. 
Number  of  bays. 

The  nuïïiber  of  vault  bays  dépends  on  the  relatis-e  length  of 
the  entire  church,  the  lengtb  taksn  by  the  choir,  and  the  pro- 
portions that  the  bay  irust  nave  te  the  systsir  as^sumed. 

Generally  it  is  in  the  principle  of  Gothic  chorch  arcDitect- 
ure,  tbat  the  lengtb  shall  dorcinate  the  width,  and  that  the 
greater  length  is  produced  rather  by  the  number  of  bays  than 
by  enlarging  them. 

Bistanoe  between  piers. 

In  càtholic  churches  by  tbe  close  placing  Éf  the  piers  is  a 
Œore  expressed  séparation  cf  tbe  aisles  for  the  needs  of  tne 
worship,  Œore  favorable  for  tbe  services  at  the  sace  time  at 
différent  altars.  Such  Œust  be  the  case  less  in  Protestant  ch- 
urches, whose  direct  need  reouires  s  wide  ares  connected  witb 
a  choir.  Yet  ons  should  also  take  care  there  to  consider  the 
visibility  of  the  altar  from  âll  seats  like  the- galleries  in 
the  théâtre.  Tbe  arrangement  of  piers  is  a  structural  necessiv;/ 
in  every  wide  interior,  particularly  if  vaulted  that  csn  te  2v- 
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avoided  only  by  the  greatest  sacrifices  in  Œaterial  respects, 
as  by  excessive  heigfat.  if  the  whole  is  net  te  fall  into  an 
impossible  flatness.  Therefore  one  u^ay  go  so  far  tliat  the  de- 
sign of  churches  with  a  simple  aisle,  as  reason  peririts.  or 
prefer  wider  spacing  and  piers  with  several  aisles,  Execated 
lïorks  show  that  the  widest  tlay  is  afforded  hère;  in  merely  ob~ 
taining  a  wide  and  unbroken  interior,  as  opposed  to  the  présent 
Catholic  forn;  of  accûitectare,  the  endeavor  is  to  be  luade  that 
this  fom  of  builaing  ffiay  also  be  an  esthetic  and  an  ecclesias- 

tical  one, 

Eastern  teriDinâtion  of  the  side  aisles* 

ïhis  will  be  simplest  by  the  transverse  aisle,  or  when  such 
is  wanting,  by  straight  walls  f lush  with  the  triumphal  arch, 
î?bich  then  Œay  be  opened  by  77indcws. 
Rectangulap  side  choirs. 

If  such  side  altars  are  sirranged,  thèse  find  their  njost  app- 
ropriate  place  at  tbsse  eastern  walls,  and  then  ^ill  be  separ- 
ated  by  the  altar  steps  from  the  area  allotted  to  the  congréga- 
tion, and  therefore  in  a  sensé  fom  a  prcjecting  side  choir* 
It  is  accordingly  next  to  extecd  the  ending  of  the  side  aisles 
beyond  the  triuffipnal  arch  by  one  or  two  bays  eastward,  thus  f 
first  arrangine  a  rectangular  side  choir,  that  is  separated  f 
froii  the  high  choir  cy  -.■jalls  betwesn  the  piers  a  fc  in  Fig.  110, 

This  temination  is  either  coicplete,  .^heE  the  walls  cxtena 
up  to  the  cross  arch  a  fc,  or  tbey  reacL  oui]/    '.   c-.r:..  ;. .-  ;.;_-" 
correspcncing  a  bout  to  tts  neight  of  the  îTicdcw  sili,  afcove 
which  the  arched  openings  a  b  either  remaio  cpen  or  can  be  div- 
ided  by  Kullicns  and  tracery.  The  church  oî  S.  Blasien  in  l'8hl- 
bausen.  whcse  plan  of  the  choir  anf  transverss  aisle  repressn- 
ted  in  ?ig,  770  show?  si-ch  a  treatEent,  wherf  Lhe  wall  a  fc  bas 
the  height  ot  afcout  12  ft,  The  ccnnecticn  «ith  the  high  choir 
will  be  irore  coirjplete,  if  tbe  arcned  openings  sxtend  to  the  f 
floor  as  in  3.  Stephen's  in  Vienna,  Lieanwhile  to  indicate  at 
least  a  separaticn,  an  arrangeirent  luay  be  found  hère  like  that 
where  the  first  bays  of  tne  cathedral  of  î/eaux  are  separated 
by  the  choir  aisle,  consisting  in  that  the  pier  under  the  pro- 
per  dividing  arches  are  connected  by  cross  arches,  on  yjhich 
rests  the  arched  tracery  foriring  the  upper  cpening,  Fig.  771 
exhibits  the  systeir  of  this  arranf^enent  in  perspective.  The 
arranf^eir.ent  of  the  plap  of  Fig.  770  couIg  then  exist  just  as 
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well  without  tise  transverse  aisle,  and  then  the  bays  eastward 
froiL  tbe  tracsverse  aisle  would  represent  only  a  continuation 
of  tbe  side  aisles,  Just  as  hère  tbey  intersect  tiie  transverse 
aisle. 

Round  or  polygonal  side  choir. 

Meanwbile  Eomanesque  art  bad  already  adopted  the  plan  of  seir- 
icircular  side  apses  at  the  places  concerned,  which  then  pass- 
ed  into  the  polygonal  t'oriij  in  Gothic  art  and  allowed  the  ncst 
varieà  treatnient.  In  the  simplest  cases  thèse  are  fivs  sides 
of  tôe  octagoD  or  extended  by  a  rectangular  bay,  and  adjoin  t 
the  walls  of  the  high  choir, 

Eetween  the  eastern  ending  of  the  side  choirs  and  the  nearest 
tuttress  of  the  choir  resulted  an  interval,  tnat  remained  ofen. 
or  if  size  periuitted,  it  coald  serve  for  the  arrangenient  of  a 
stair  tcwer  (left  half  of  Fig.  ??^).  Eut  witù  sicall  dÉŒensicns 
of  the  ffhole  this  space  was  too  sirall.  even  inaccessible  itself 
and  it  is  then  better  either  to  wall  up  the  angle  or  ektend  t 
the  east.wâll  of  the  side  to  tbe  face  of  the  choir  buttress, 
or  ratber  to  forn!  an  extension  of  it,  whereby  acccrding  te  the 
proportions  of  the  whole  the  sides  of  the  polygon  falliné  in 
tûe  len^th  iray  be  lonper  tban  the  cthers,  .iust  as  such  a  xcte 
of  the   pclyéoc  itself  en  tne  hiéh  choir  is  found,  a?  on  ï-rt 
cathedral  of  Reibensburi?, 

The  triangle  a  d  b  in  Pig.  773  may  also  remain  open  and  tiie- 
reby  bjB  means  of  a  rib  turned  from  a  to  b,  or  according  to  the 
resulting  shape  it  forms  a  partial  rectangle  with  the  side  e  f 
of  the  octagon.  The  last  arrangement  however  œakes  difficult 
the  plan  of  an  eastern  window,  whose  arch  will  either  be  exoen- 
trio  against  the  side  arch  or  musfc  assume  the  entire  width  f  i. 
On  the  intersection  of  the  «ails  dividing  the  choir  is  true 
what  was  said  above,  only  the  arches  concerned  and  according 
to  the  scale  of  the  side  ab  of  the  polygon  or  cf  the  corresp- 
onding  rib  are  to  be  limited  to  the  span  b  h,  or  are  to  be  tur- 
ned so  loK    that  the  rib  a  b  can  pass  over  them.  Pig.  773â, 

Ancther  fcrm  of  the  side  choir  results,  if  instead  cf  the  z 
side  h:;i  in  Fig,  773  the  diagonal  g  i  cf  the  bay  ccncsrned  tî- 
comes  the  base  of  tbe  polyéon.  so  that  the  sides  of  the  polyg- 
on Project  beyond  the  face  of  the  side  aisles  or  ratber  beyono 
uhe  point  i;  right  half  of  Fig,  772.  Such  an  arrangenent  is 
found  on  the  chorch  of  S,  Katherine  at  Oppenheim  se  that  it 
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rests  on  tbe  dia,éonal  of  the  balf  fiexagon,  Tbe  same  arrangeirent 
can  be  fornied  witb  any  polygon,  acd  according  to  its  choice  t 
the  east  window  can  be  plsced  in   the  axis  of  the  side  aisle. 
Yet  is  to  be  mentioDed  the  plan  of  a  side  choir  for  a  hiéh  ch- 
oir, as  sach  is  fouDd  on  the  Wiesen  churoh  at  Soest  (F*ig,  774), 
fiere  the  choir  forired  of  7  sides,of  the  decagon  has  tîfo  side 
choirs  foriced  of  5  sides  of  the  decagon, 
Side  choirs  with  transepts, 

The  need  of  determining  the  width  of  the  side  chorrs  by  that 
of  the  side  aisles  is  less  compulsory  if  a  transept  is  arrang- 
ea, whose  vaulting  plan  either  h3,z   ne  connection  with  that  of 
the  side  aisle,  or  èonsists  of  a  greater  nuiEber  of  bays.  In  t 
the  first  case  the  side  choir  could  be  placed  at  the  middle  of 
the  vault  of  the  transept,  in  the  last  case  being  arranged  on 
a  bay  of  it,  so  that  between  the  side  and  high  choirs  reirains 
an  open  space. 

With  grèater  length  of  the  transept  there  are  soEetimes  founc 
several  side  eÊoirs  at  its  eastern  wall,  which  Eay  be  forired 
as  polygonal  as  in  Frankforu,cr  rectangular  as  in  the  cathedral 
at  E;rfurt.  Ihose  laat  nentioned  ûccppy  the  entire  length  of  tbe 
northern  transept,  and  are  se  dividcd  that  on  each  bay  uset  tïïc 
separated  by  a  pier,  and  which  with  less  depth  arc  ccvered  fcy 
cross  vaults,  but  rercain  witbout  ?7indcws.  The  arrangement  ot 
rectangular  side  choirs  side  by  side  is  especially  peculiar  te 
Cistercian  churches. 

Churcn  with  tbree  aisles  and  withcut  transepts. 

In  F'ig.  772  is  éiven  the  plan  of  a  sinple  three-aisled  chur- 
oh, whose  nave  fer  salie  cf  sinplicity  is  divided  in  bot  two 
bays,  The  choir  consists  of  5  sides  of  the  octagon  and  is  ext- 
ended  by  a  rectangular  bay  at  ffhose  sides  lie  side  apses. 

The  side  choir  at  the  left  is  likewise  drawn  with  5  sides 
of  the  octagon,  the  angle  between  it  and  the  nearest  buttress 
is  utilized  by  the  Dlan  oi  a  w3,ndinî^  stairs,  which  requires  se 
iruch  space,  that  its  clsar  circular  openin^-  possibly  at  no  pl- 
ace cuts  beyond  the  niddle  line  of  the  thickness  of  the  wall    ^ 
and  aise  reirains  a  little  distant  froK  tbe  iiiddle  cf  the  buttr^îs 

At  the  riéht  side  is  3hG??3  an  obliouely  placed  choir  pclygon, 
whose  bsse  is  placed  in  the  directior.  u  .?,  and  net  as  iîoulc  h 
hâve  seeiLtd  nx"f'  -n'i.  '  "^  in  the  direction  s  v,  fer  in  tiis  las^ 
case  the  buttress  would  t^ave  been  iîeakened  toc  nuch  en  x-nt   iir-: 
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side  of  the  poly^on. 

As  tiie  left  side  of  3'±è,   snows,  a  sacristy  can  be  added  to 
the  side  choir  as  a  low  structars,  or  hâve  any   other  place  on 
the  choir. 

The  bays  of  the  aisles  are  âssumed  te  be  rectangles  in  toe 
Œiddle  of  squares  in  the  side  aisles,  The  round  pier  witû  4 
rounds  is  made  se  large  in  this  case,  that  its  plan  is  circun- 
scribed  by  a  square  forired  by  the  width  of  the  dividing  arch. 
(The  meiEbers  cf  the  vault  dsvelop  trou  it  as  previously  irenti-- 
oned  on  Fif.  â2?).  Qver  the  last  piers  of  the -choir  intersect 
ths  dividing  and  triuniphal  arcnes.  and  thèse  piers  can  be  str- 
enethened  accordingly,  or  receive  4  rounds  as  in  the  ?iê.  For 
the  development  of  the  ireKbers  of  the  vanlt  fron!  the  choir  pi- 
ers, Figs  ?72a  and  772b  give  two  solutions. 

For  coffipletior-,xr  the  middle  tower  is  attached  te  tne  western 
sna,  '^bcse  bresdth  extends  to  the  cntsidss  of  the  dividing  ar- 
ches, the  thickness  cf  its  ivalls  nay  equal  s  fourtn  of  its  ivia- 
tfc.  Ths  extsrnal  square  ef  the  tovîer  prcjects  frcu.  ths  face  et 
the  western  wall  according  te  an  arrangeicent  net  rare,  se  that 
a  cross  arch  extends  fron'  x  to  y,  with  a  width  equal  to  the  ;? 
wall  cf  the  charch.  Ths  reascn  for  this  plan  is  generslly  cere 
on  the  foriiîs  of  the  towers  will  be  given  below. 

According  ss  the  intericr  of  the  tower  serves  as  a  vestibule 
or  an  extension  nf  the  iriddle  aisle,  the  entrance  doorway  lies 
in  the  easterû  or  western  wall  of  the  tower. 

Any  possible  side  entrances  can  be  in  the  axes  cf  the  side 
aisles  in  the  western  wall,  or  at  about  the  Kiddle  on  the  north 
or  south  side,  or  lie  at  both  places  according  to  the  size  cf 
the  nhole,  A  careful  observance  of  syKmehry,  so  that  for  a  side 
entrance  at  one  side  a  siirilar  ene  Eust  be  opposite  at  tne  oth- 
er, is  hère  least  apprcpriate.  The  location  cf  the  doorways  is 
arrangea  according  to  the  course  of  those  entering,  and  ends 
of  the  streets,  and  therefcre  they  are  orritted  or  nadi  sialier 
on  snch  sides  froiD  which  few  or  no  persons  are  expscted. 
DiiEensions  of  walls  of  choirs. 

The  thickness  of  the  walls  dépends  on  the  nature  cf  the  vaul- 
ts,  the  heights,  and  generally  on  the  entire  aevelocŒent  cf  t 
the  cross  section;  see  above  the  rcore  definite  stateirenxs  alonc 
under  ^Abutirents.  If  one  desires  te  hâve  a  rule  of  thuiifc,  il: 
may  be  assumed,  that  the  dividiné  arches  in  basilicas  ci  aver- 
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avera^e  heitiit  as  «ell  as  tbe  clearstorn  ivalls  ter--.::  1  ^.'  ..,.-.. 
ara  bout  as  tnick  as  the  walls  of  a  single-aisled  church  cf  1 
like  span,  and  further  tùat  tne  external  içalls  of  the  side  ai- 
sles  accordin^  to  tbe  i-victn  ot  thz   latter,  are  deteEniDed  rat- 
her  by  tbe  span  if  tbe  vaults  cf  tbs  middle  aisle,  and  also  a 
about  egual  tbe  dividing  arcbes.  To  make  a  gênerai  statenient 
concerning  tbe  battresses  is  always  soŒeabat  risky  witb  tbe 
.very  variée  développent  of  cross  sections  of  cburcbes,  (See 
tbs  rules  of  construction  of  single-aisled  churcbes  on  c.  273 
and  tbe  widtbs  of  buttrssses  on  p,  122  etc.),  The  ssice  are 
true  for  tbe  dimensions  of  crossing  and  middle  piers. 

Tbe  sides  of  tbe  pier  endings  bave  tbe  same  tbickness  as  tbe 
»alls  of  tbe  aisles,  but  nocb  tbinner  walls  can  be  given  te  t 
tbe  loîf  side  apses,  Yet  if  bere  attention  also  is  paid  to  tne 
support  of  tne  roof  frairework  or  tne  fcruâtion  cf  tbe  îrindow 
jairbsto  icake  tbe  walls  very  tbick,  at  least  tbe  battresses  can 
be  mucb  rednced  or  be  entirelv  cncitted  as  on  tbe  \^iesen  cburcb 
at  Soest.  ' 

3,  Arrangement  of  plans  of  churches  with  three  or  more  aiale: 

ijive-aisled  cburcbes. 

Tbe  enricbment  cf  pl£:ns  of  cboirs  by  aisles  and  chevets  (p, 
295)  Isads  guitc  early  in  tbe  ^reab  catbedrals  te  five  aisles 
in  tbe  eastern  balf.  If  thèse  are  ail  exteudeo  beyond  the  trar- 
septs  te  tne  'western  end,  tbus  criginates  tbe  proper  five-aisiec 
cburcb.  But  there  is  also  found  a  î?ive-aisled  nave  connected 
witb  tbs  arrangeiTient  of  a  sinele  choir,  as  on  tbe  S.  Maria  cb- 
urcb at  Mâblbausen  and  Se  Severi  at  Erfurt, 

Concerning  tbe  development  in  beight  and  tbe  connected  func- 
tion  of  the  faeights  of  piers  separating  tbe  side  aisles  may  be 
distinguisbed  tbree  systeirs. 

1.  Tbe  side  aisles  bave  equal  beigbts  and  tbe  row  of  piers 
supports  cnly  tne  vaults  and  also  a  part  of  thi   roof  load.  îbis 
case  occurs  wben  witb  a  bigb  iriddle  aisle  tbe  flyinp  bu t'oresseri 
extend  over  the  side  aisles  in  a  single  arcb,  as  on  tbe  cathedrsl 
of  Paris  and  tbe  œinster  of  Ulir..  Tbe  importance  of  tbe  intern-e- 
diats  pier  corresponds  to  tbose  of  cburcbes  witb  two  aisles  ( 
(sec  theic),  if  the  spans  of  the  aisles  are  ecual  so  that  tbe 
tbrusts  are  neutralized,  and  tben  tbe  dimensions  of  tbe  pier 
can  be  niade  quite  small,  being  dépendent  only  on  tbe  vertical 
loadinê. 
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Thus  in  S.  Severi's  church  at  Erfurt  the  ratio  of  the  sise 
of  this    intermediate  pier  to  the  width  of  the  side  aisle  betw- 
een  axes  of  piers  «  1:10.  In  s.  waria  at  Mflhlhausen  thay  are 
greater,  but  still  the  piers  are  subs tan tially  weaker  than  the 
main  piers,  about  in  the  proportion  of  the  side  to  the  diagonal, 
and  moreover  it  appears  to  hâve  originally  differed  from  the 
présent  one,  and  thèse  intermediate  piers  seem  to  hâve  been  i 
intended  or  built  for  the  heavy  roof  loading.  A  particularly 
small  proportion  of  dimensions  is  stoll  exhibited  by  the  row 
of  piers  later  added  to  the  aide  aisles  of  the  iinster  of  01m, 

3.  the  side  aisles  likewise  hâve  equal  heights,  but  the  piers 
hâve  additional  loads,  since  the  buttresses  are  in  double  spans 
from  the  clearstory  walls  to  the  intermediate  piers  on  that  f 
row  of  piers  and  thence  are  turned  fartèer  to  the  external  but- 
tresses  . 

3.  There  is  found  a  réduction  in  height  from  the  middle  of 
the  adjacent  side  aisle  and  although  from^that  to  the  outer  s 
side  aisle.  Like  that  over  the  midile  dividing  arches,  there 
rises  over  those  between  the  side  aisles  an  externally  visible 
wall,  that  at  the  height  of  the  junction  of  the  roof  bas  a  tri- 
forium  and  over  this  a  clearstory.  The  thrust  of  the  vaults  of 
the  inner  side  aisle  is  conducted  by  spécial  flying  buttresses 
to  the  buttresses  standing  din  the  outer  walls. 

The  plan  with  side  aisles  of  eaual  tieigbts  is  the  usaal  cne 
and  is  founc  in  colopne,  Paris,  and  in  plans  at  Airiens,  Chart- 
re3  and  Rheiics,  wtere  tLe  parallel  elongation  fcecoires  five-ai- 
sled  by  the  systeiE  of  chapels.  The  éraduated  or  stepçed  ïieîûntz 
are  carried  eut  in  the  cathedral  at  Bourges,  and  is  applisd  te 
the  proportions  of  the  choir  cbapels  and  aisle  in  Eeaavais  and 
S.  Quentin,  but  in  a  more  prosaic  forin  œn  the  cathedral  of  V.i- 
lan  and  other  Italian  works, 

It  would  be  useless  to  undertake  an  accurate  coupariscc  cf 
the  effect  of  side  aisles  of  eoual  and  of  stepped  heiéhts.  Hctb 
are  properly  developed  frciî  correct  principles,  and  if  the  ef- 
fect of  the  latter  is  more  sarprising,  especially  of  the  outsr 
triforiuiE  and  the  Windows  of  the  iriddle  aisle  are  seen  thrcu.^" 
the  dividing  arches,  they  afford  a  particularly  rich  and  varicô 
view,  îîhen  this  arrangement  appears  as  the  proper  resuit  oî  au 
elevated  middle  aisle,  on  the  other  hand  by  the  equally  hieh 
side  aisles  is  forired  a  combination  of  tne  basilica  and  tne  h 
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bail  church,  and  adopts  ths  advantages  of  the  latter  an  tce  m 
Œore  fres  and  airy  fom,  wiîich  the  vaults  of  tbe  side  aisles 
acQuire. 

The  separate  parts  of  the  five-aisled  plan  are  bo  nearly  al- 
liée to  those  of  the  tbree-aisled  cburch,  tbat  tben  bave  a  cou- 
lEon  treatment  witb  tbose  in  tbe  Cbapters  on  cboir  endings.  pi 
plans  of  towers  etc. 

Polygonal  plans  of  aisles. 

In  tbe  Sarly  Christian  and  Byzantine  pericds  of  art  tnere  c 
came  intc  tbe  most  magnificsnt  use,  as  sbown  in  tbe  icinster  at 
Aiz-la-Cbapelle,  S.  Vitale  and  icany  other  worts  in  tbe  Ëast  s. 
and  West,  tbe  central  fcrn]  for  the  charcb  proper  as  slready  al- 
rcost  dropped  in  tbe  Romanesoue  period  witb  the  exception  of  s 
some  Itâlian  cburcbss.  until  at  tbe  boundary  of  the  beginnin^ 
Gûbbic  a  new  and  more  developed  systeir.  of  constructicc  finds  a 
corresponding  expression  in  tbe  exceptional  foms  of  S.  Gereon 
in  Cologne. 

It  is  striking  tbat  witb  tbe  further  développent  of  Gotbic 
art  it  difiappeared,  with  the  exception  of  little  cbapels,  and 
tbis  is  cbieflr\  te  be  explained,  by  that  tbe  actual  croDortion 
between  choir  anc  nsve  was  reversée  in  a  macner,  and  a  precoir- 
inant  importance  ?ras  assig^ied  to  the  latter.  Thus  sucb  ?  conc- 
ectric  ground  for-n:  reçuires  tbe  accenting  of  tnp  centre,  arc 
proQuCfcS  Ibab  alreacy  by  tbe  éreat  effect  of  tbe  ribs  risicg 
to  tbe  nidclc  keystooe,  tut  tbis  even  disturbs  i-be  ucitec  efi- 
ect  of  the  principal  object  and  thus  splits  the  line  of  vision, 
îhis  effect  is  te  be  coEpared  te  tbat  of  ?  fovw   wnere  tbe  prin- 
cipal group  is  contrasted  ;?itb  a  side  group  of  eanal  iirportancs, 
or  to  a  perspective  at  tce  sane  angle  on  two  streets  of  equal 
importarce,  Ent  to  Œake  ths  direction  toward  a  centre  ciEinant, 
ïïere  it  possible  ss  in  a  circus  to  arrange  2  radial  treatïï;snt 
or  te  assnne  the  believers  te  be  in  a  concentric  noveirent.  Thiz 
disadvantaee  could  indeed  bs  ocviated  by  the  arrangenect  ci  t 
the  choir,  but  tbe  conflict  ne  less  exists  in  tbe  nature  ci  tne 
wbole.  Iben  tbe  arrangeicent  cf  each  important  need  for  rcoii  re- 
çuires besides  colossal  dimensions  carticularl?,  in  beight,  or 
the  provision  cf  a  concentric  aisle;  tnerefore  it  could  be  tr- 
ansferred  from  tbis  forir  îîitb  advantaée  te  tbe  cross  |:lan  witi: 
side  aisles  or  to  any  rectanéular  fom.  Fig.  77^  exhi^its  suct 
a  transformation  of  s.  pclygocal  cnurcb  into  a  cross  cburcb  witr. 
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equal.area  acd  len.gtb. 

Bat  ia  smaller  âimeDsiODS  the  polyécnal  foriu  lEust  yet  hâve 
certair?  spécial  advaDtages,  that  ir.ay  fce  couprised  in  thèse,  t 
that  it  perKits  an  or^anic  development  of  a  greater  wiôth  of 
aisle  froŒ  the  sîidtb  cf  the  choir,  arc  se  produces  a  certain 
relation  between  both,  that  meanwhile  is  also  fcrned  by  the  a 
arrangemerit  of  the  vaults  of  a  rectangular  éround  forn:  of  the 
aisle. 

îhe  polygonal  nave  itay  be  spanned  either  by  one  vault,  or  it 
msy  be  divided  according  to  the  number  of  sides  into  a  certain 
number  of  trianéular  bays  that  proceed  froŒ  a  middle  pier.  In 
the  last  case  the  arrangement  comes  to  that  shown  in  Fig.  765, 
but  in  the  first  to  the  ordinary  plan  of  the  choir,  Generally 
with  the  adoption  of  an  internai  row  of  piers  may  be  easily 
developed  other  varied  combinations,  However  ail  such  plans  w 
'i7ill  denand  an  imposing  height,  bot  better  an  élévation  of  the 
middle  space,  in  order  to  présent  ezterDaliy  a  piôasjng  appeareri 

Just  as  DOiî  the  centrslization  is  renîoved  by  the  choir  plan, 
so  can  this  with  advantage  also  be  done  by  a  western  front  buil- 
ding, that  may  be  given  to  a  vestibule,  or  is  added  to  the  int- 
ernai area.  But  it  Eust  be  tericed  as  reversée,  5?hen  for  the  p 
plan  siiEilar  on  both  sides,  projectin?^  structures  are  placed 
on  the  sides,  that  may  contain  a  sacristy  or  other  subcrdinats 
rooiE,  since  for  thèse  roonis  is  required  an  unsuitable  similar- 
ity  to  the  choir,  as  well  as  on  the  other  hand  an  openiné  of 
thèse  rooKs  to  the  inner  area  entirely  removes  the  character 
of  the  polygon  and  leads  to  the  cross  fornis. 

Eetter  than  for  an  actual  church  is  the  polyéonal  fore  suit- 

ed  to  the  plans  of  ail  such  chapels  in  which  the  séparation 

between  nave  and  choir  does  not  occur,  fiere  belong  ail  baptis- 

teries,  chapels  for  the  dead,  grave  chapels,  etc.,  that  also 

especially  recur  as  baptisteries  in  the  periods  of  niadiaeval  ar!; 

4.  Transept:  cf  Chnrches- ïïitti  izeveral  Aisles. 

Transepts  with  one  aisle. 
Plan  of  the  transepts. 

The  bays  lying  next  both  sidès  of  the  middle  square  and  for- 

iiiiné  the  transepts  either  rer^ain  in  the  line  cf  the  side  aisles 
or  Project  beyond  it. 

The  first  arrangenent  is  found  in  the  cathedral  of  Reéensbor- 
(Pig.  776),,  in  the  cathedral  and  in  S.  Severin  et   Erfurt,  anoiv 
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essentially  lessejs  the  effect  of  the  cross  plan,  particularly 
with  eqaal  heights  of  the  aisles. 

Frojecting  transepts  «ap  eitfaer  form  square  bays  (Figs,  777, 
77S),  as  in  the  cathedral  at  Uagdeburg  or  Balberstadt,  or  niay 
consist  of  several  oblong  bays  arrangea  beslde  each  otber  (Fig, 
779)  •  îbe  ending  ©ay  either  be  In  the  usual  way  irith  a  straight 
gable  îiall  as  at  the  west  end,  or  it  cay  be  lade  llke  that  of 
the  choir  b:  a  semicircle  or  polygon,  as  on  S.  Elisabeth  in 
L^arbarg  (Fig,  780).,  the  charch  at  Frankenberg,  the  Kreus  churcn 
at  Breslau.  the  cathedrals  of  Noyon  and  of  Soissons. 

Porm  of  the  orossing  piers. 

ïïhat  then  concerns  the  forE  of  the  crossing  piers,  it  is  nsa- 
rest  as  already  frequently  stated  and  finally  exhibited  in  the 
analagous  shape  of  the  pier  sapporting  the  triomphal  arch  in 
Fig,  772b,  to  develop  its  foriE  according  to  the  arches  resting 
thereon,  also  increasing  It  above  the  diniensions  cf  the  aisle 
piers*  According  te  the  proportions  of  the  cross  section  may 
this  strengthening  be  ccore  or  less,  and  in  some  circamstancss 
it  can  be  entirely  omitted.  T'he  similarity  of  the  aisle  and  c 
crossing  piers  tbus  prodncsd  is  found  on  mariy   SDd  indeed  impor- 
tant works  irith  eaual  heights  of  aisles,  like  tne  churcti  at  ?< 
Wetter,  S.  h'aria  at  Lifihlhausen  and  S.  Hlasien  ttiere,  yet  hère 
with  the  Œoàif icaticn  that  the  crossing  pisr  bas  eight  and  i'ze 
aisle  piers  hsve  four  rounds.  îhe  causes  cf  this  sinilarity, 
which  at  the  first  glance  is  scuewhat  surprising,  are  the  fcl- 
loïfing. 

The  aisle  piers  must  hâve  sufficient  dimensions  to  resist  t 
the  excess  of  thrust  of  the  bays  of  wider  span;  ?ig.  781  shows 
part  of  the  church  at  Wettar;  A  is  the  crossing  pier,  3  the  a 
aisle  pier,  whose  dimension  must  therefore  resist  the  excess 
of  thrust  of  the  vault  of  the  middle  aisle  acting  in  the  direc- 
tion 3  b,  Since  then  the  thrust  acting  in  the  directions  A  c 
and  A  d  on  account  of  the  greater  area  of  the  middle  square  are 
unequally  greater  than  those  acting  in  the  contrary  direction^, 
then  the  pier  A  œust  be  shoved  sidewise  if  not  aided  cy  the 
form  of  the  cross  section.  Pigs.  781a  and  781b  show  the  cross 
section  according  to  B  b  and  A  B  or  B  d. 

If  the  dimension  of  the  pier  in  the  first  ?ig.  is  acade  too 
small,  then  a  fracture  oocurs  at  a  in  the  arch  of  the  side 
aisle  and  the  orown  b  would  rise,  so  that  its  fall  ^tould  ioIIot. 


402 


But  if  in  th©  direction  of  the  cross  section  in  fig.    781  the 
same  effect  results  pfroœ  the  excess  of  thrust  tbe  aroh  of  wid- 
er  span,  then  the  breaking  of  the  dividing  arch  or  the  ris©  of 
the  cro*ra  toaàd  :  be  prevented  by  the  wall  built  on  it,  irhose 
Tfeigh't  is  increased  by  the  weight  of  the  roof  construction,  a 
and  hence  even  hère  would  be  ensured  the  stability  of  the  pier. 

In  other  words  the  overload  on  the  crossing  pier  causes,  that 
the  line  of  support  in  it  becomes  more  nearly  vertical  below, 
but  it  is  to  b©  considered,  that  the  overload  must  be  laid  aiore 
on  the  narrow  than  on  the  wide  arches.  (3ee  the  effect  of  a  ir 
wall  on  arches  in  Example  II  on  p.  157),  Thus  it  is  indeed  pos- 
sible, that  the  aiuch  more  strongly  Joaded  crcs-ln-;  pier  es  eq- 
ually  capable  of  résistance  as  the  aisle  pier  of  the  saœe  dim- 
ensions. Naturally  the  pressure  on  the  material  in  the  resist- 
ing  pier  must  not  exceed  the  allowable  amount. 
Corner  pier  with  cross  arch  io  transept. 

7ihen   tbs  transepts  Project  fceyond  tfte  cutside  of  the  side  a 
aislôs,  as  in  Fig.  752,  ttere  results  .':  pscnliar  ccnâiLion  iz'2 
lue   cerner  pier  ci  the   siae  aisle  opposite  tbe  crcssing  pier 
at  A.  F'or  tnis  conld  then  only  ce  tcrzeô   cy  s  portioc  of  tne 
crossin^  pier,  7?fcen  connected  witt  tte  opccsite  pier  by  an 
arch  siŒilar  to  the   cividin^  arch.  But  since  for  tbe  plan  of 
the  latter  ail  groonds  are  ffantin.g,  it  is  s  sinple  cross  rit, 
anû  bence  onder  it  is  only  oecessary  a  weaker  round- d  instego 
of  tbe  corresponding  portion  of  tne  pier.  Therefore  resclt  va- 
rions relations  représentes  in  Pies.  733  and  735« 

In  Fig.  785  we  hâve  assumed  a  subdivision  of  the  entire  pier 
according  to  the  arches  resting  on  it  with  rounds  only  at  the 
rectangular  angles.  There  is  assumed  a  forœ  of  the  dividing  a 
arch  with  two  concentric  rings,  so  that  the  aisle  pier  a  ccns- 
ists  of  12  rounds  and  the  crossing  pier  forme d  from  it  bas  15. 
Por  the  opposite  corner  pier  we  retain  provi sionally  the  same 
forœ,  and  likewise  for  the  wall  pier  of  the  side  aisle  taat  of 
the  aisle  pier  a,  so  that  the  proper  wall  is  omitted  and  the 
width  of  the  dividing  arches  détermines  that  of  the  winiow  ?t31j. 
Aooordingly  on  the  corner  pier  c  the  two  rounds  d  and  e  remain 
without  utility.  ,onsequently  they  T,ust  be  omitted,  while  with 
unobanged  positions  of  the  rounds  f  and  g  the  round  for  the 
cross  crbi.is  set  back  at  i,  so  that  the  fori  of  the  wall  pier 
f  i  g  differs  from  the  other  subdivision  of  the  piers.  In  this 
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«ay  it  is  possible  to  place  the  cross  aroh  h  in  the  middle  ba- 
fore  the -loBgitàdinai  àxis  of  the  «ail. 

In  the  cburch  at  ffetter  appears  the  transformation  of  the  c 
corresponding  wall  pier  d  made  in  a  somewhat  violent  manner  in 
Pig.  781.  The  ground  form  is  that  of  the  aisle  pier  and  cornes 
to  its  full  development  according  to  the  side  aisles,  where  it 
was  to  be  eœployed.  But  according  to  the  transverse  aisle  the 
superfluous  arc  is  eut  off  abruptly  by  a  continuation  of  the 
face  of  the  wall,  and  only  one  round  is  placed  to  reoeive  the 
cross  and  diagonal  arches. 

To  a  peculiarly  ingenious  arrangeaient  has  this  irregularity 
of  the  arches  led  in  the  church  of  S.  Ouen  in  Rouen,  indeed  i 
in  the  bay  adjoining  the  middle  square,  since  the  transepts  a 
are  acoompanied  by  side  aisles.  For  two  diagonal  ribs  eztend 
from  tbo  corner  piers  of  this  bay,  so  that  the  entire  bay  is 
divided  in  five  parts,  and  thus  ail  space  between  the  rounds 
of  thèse  ribs  forms  a  plaia  surface.  Fig.  734  illustrâtes  only 
the  princ'iple  of  this  arrangeirent  without  olaiming  an  y  accura- 
cy,  since  it  îras  executed  from  a  hasty  sketch  irithout  measuriD;^. 
The  same  principle  applied  to  the  location  of  the  rounds  in  P 
Pig.  783  would  require  for  both  the  hexapartite  subdivision, 
or  the  pentapartite  division  for  the  bay  of  ths  transept  adjo- 
ining the  middle  square,  if  the  side  aisles  continue  beyond 
the  transept , 

Most  simply  is  solved  the  corner  pier,  if  one  avoids  allow- 
ing^  the  cross  arch  to  fall  in  the  extension  of  the  middle  of 
the  wall.  Then  the  necessary  rounds  are  placed  beside  each  ot- 
her,  by  which  the  cross  arches  are  moved  nearer  the  middle  aisle. 

If  the  iiindow  jambs  accordingly  directly  join  the  rounds^  t 
then  they  would  externally  be  nearer  the  corner  on  the  transept, 
than  thô  arindows  in  the  side  aisle. 

From  the   varicus  cases  mentioDed  atove  it  appears  ncw  imper- 
ious  is  every  change  in  the  condition  of  the  arches  that  cakes 
itself  felt,  and  its  effect  is  only  transferred  tnd  not  reniovec. 
Thus  this  is  shown  in  tbe  changea  forn:  of  the  transept  rounds 
in  pig.  ?63,  and  in  Fig,  734  in  the  plan  of  the  vault  ana  in 
Fi^.  785  the  width  of  the  window  pier.  Indeed  the  Isst  irregu- 
larity would  be  scarcely  noticed,  the  Trindcrî  aère  narroser,  c 
but  it  essentially  exists.  Yet  it  Œust  te  noted,  that  in  the 
fewest  cases  the  Windows  extendong  cver  the  entire  surface  ii 
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the   wall  remain  open  in  tbeir  full  width  in  the  angles  of  tbe 
Crossing,  but  as  a  rnle  are  ratber  closed  by  buttresses  or  st- 
air  towers  as  on  the  catbedral  ot  Cologne,  In  tbe  before  ment- 
ioned  cburcb  of  S.  Ouen  is  foond  in  tbis  angle  a  buttress  set 
diagcnally.  With  tbe  exception  cf  stairway  towers  ail  sach  ar- 
rangements are  only  intended  to  ligbten  tbe  arrangement  of  tbe 
flying  buttresses,  as  will  bç  sbown  beloî7.  If  tbe  tbickness  of 
tne  upper  wall  is  increased  by  an  arcb  turned  between  the  but- 
tresses over  the  window  arcb,  it  is  next  te  allcw  tbe  project- 
ion of  the  part  k  to  receive  it  in  the  angle  of  the  transept. 

Oorner  pier  without  cross  arch  -in  the  transverse  aisle. 

When  tbe  transepts  hâve  vaolt  bays  projecting  sidewise,  like 
those  of  souare  forni  as  in  Fig,  773,  generally  ne  cross  arcb 
rests  on  tbe  corner  pier  a.  With  eoual  height  cf  the  aisles, 
then  to  liniit  in  height  the  side  arcb,  excentric  froïc  the  div- 
iding  arcb,  as  fié.  770a  shows,  but  it  produces  no  tasteful  e 
effect.  By  a  bisecting  rib  (Fig.  777)  the  effect  can  be  subst- 
antially  iEproved,  and  one  is  inclincd  to  seek  in  this  place 
ths  principal  impulse  te  tbe  hexapartite  vault.  'ine  arches  rs- 
Guire  to  be  inserted  only  on  one  side  (^'i^.  77S,  right  half). 
Any  Windows  in  tbe  side  walls  of  the  transverse  sisle  would 
also  naturally  be  excertric. 

;^'ith  the  arrangement  of  the  lower  side  aisles  tes  excentric 
condition  of  the  lower  dividing  arches  ?îill  be  less  disturbind, 
and  aise  thô  Windows  to  be  inserted  above  could  again  es  lEcveo 
to  th3  micdle. 

Transepts  with  side  aisles. 

îhsrs  resuit  certain  spécial  conditions  -îc:    i:^:  Co^m  oi  clan 
of  the  crossin^  cicri,  as  well  as  cf  tbe  wall  piers  found  in 
the  angles  et  the  crcssing. 

Plan  of  the  angle  piers. 

Fig.  /36  exhibits  the  scneœe  of  sucn  a  part  of  the  crcGsin^ 
in  whicb  the  last  Da-£c  piers  a  ar.c  b  shcT'.r:   in  -i^.  7S6£  reç- 
oive forir.  fro.n  the  hanber  and  size  of  the  arcfces  restiné  tbers- 
on.  V.cvQcver   the  depth  of  tne  window  jamb  anc  ci  the  ezternal 
arches  can  also  be  increased  externally  in  regard  to  tbe  devel- 
opment  of  the  élévation. 

with  aisles  of  eoual  heiéht  the  windo;?  arches  would  hâve  to 
exert  a  counter  thrust  aëainst  the  cross  and  diagonal  arcces 
a  and  b  (Fig.  736a)  of  the  vault,  therefcre  tbeir  position  ar:a 
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foriE  are  to  be  arranged  accordingly. 

î'bat  the  arrangenient  of  a  raised  niddle  aisle  be  required  in 
a  buttress  over  this  corner  pier  to  receive  the  two  flyinf?  but- 
tresses  turned  a^ainst  the  opper  pier  of  the  middle  aisle,  wh- 
ose  middle  lice  ireets  tbat  of  the  cross  rib  a,  The  simplest  m 
means  for  strenêtheniné  ts  the  arrangement  sbcwn  in  Fi^.  7S6a, 
where  the  Windows  are  set  back  farther  or  were  clcsed  almost 
to  th3  middle  by  t»o  buttresses  c  d,  c  e  standing  in  the  angle. 
In  this  case  the  gutters  or  roof  galleries  can  be  carried  above 
the  side  aisles  around  a  corbel  before  the  buttress. 

further  the  thrusts  of  the  two  flying  buttresses  iseetin^  ata 
ri.éht  angle  would  be  opposed  by  a  buttress  set  diagonally,  by 
ffhich  the  s?indows  are  again  open.  îhe  buttress  then  bas  the 
foTE  dotted  in  F'ig.  7S6a  and  the  roof  gallery  continues  through  i' 

Ail  the  areangeiEents  of  the  buttersses  could  be  avoided  and 
the  thrusts  of  the  flying  buttresses  from  thèse  angle  piers  be 
transferred  by  a  second  arch  to  the  nearest  buttresses  ie  and  n 
in  F'ig.  7-6,  so  that  the  latter  could  be  met  sidewise  by  the 
second  flying  buttress  mentioned,  and  the  buttress  systeii  int- 
ersect  at  the  angle  pier  a,  whereby  then  the  thrust  of  the  ne- 
arest ffindo»  arches  increases  the  résistance  cf  the  buttress 
struck  sidewise  by  a  pièce  of  ffall  rensinin.-  beside  tiie  window. 
Such  an  arrangeEent  is  fcund  in  the  cfcurch  cf  S.  Cuen  in  Ecuen. 

Further  difficulties  result  for  the  plans  cf  the  auf^le  piers 
enclosing  the  middle  square  from  the  required  arrangement  of 
side  arches  ffith  a  raised  middle  aisle. 

Crossing  piers  witri  cross  arohes  and  without  side  arches. 

Strictly  taken  the  side  arches  would  only  be  required  by  the 
Junction  of  vault  compartmorits  te  clcsed  sali  surfaces,  in  or- 
der  to  obtain  the  curved  line  in  which  the  joining  occurs.  Ihe 
latter  is  prcduced  by  the  junction  cf  the  compartments  with 
cross  or  dividing  arches  by  the  external  lines  cf  thèse.  There- 
fore  are  they  necessary  on  raised  middle  and  transverse  aisles, 
but  not  on  the  side  aisles  and  just  as  little  en  the  cross  ar- 
ches enclosing  the  middle  square,  unlcss  the  intended  plan  of 
a  central  tower  makes  necessary  a  strengthening  cf  the  latter. 

Accordingly  the  crossing  piers  will  be  constructed  so  that 
a  round  stands  under  each  arch  and  three  are  benesth  sach  aiv- 
iding  arch,  and  hence  results  fer  thèse  the  form  seen  in  Fig. 
786b,  where  G  G  is  the  cross  arch  enclosin?^  the  middle  souare 
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and  S  S  dénotes  the  dividin,^  arcb,  The  sides  a  b  and  c  d  ot  t 
tbe  rectangle  descrited  aroond  the  pier  îrill  be  greater  tban 
the  others  and  hâve  one  more  round  for  the  dividing  arch. 

As  showD  by  the  Pig.  tbis  forir  brings  the  disadvantage  with 
itself,  that  the  midile  lines  tî   the  divi^ing  arch  and  the  cr- 
oss arches  enclosing  the  iciddle  souare  separate,  as  well  as  a 
second,  that  the  rounds  e  and  the  side  arches  hâve  the  sarre  d 
dimensions  as  those  of  the  diagonal  ribs  f.  Thèse  disadvantages 
Euat  lead  to  retaining  the  concentric  foric. 

Thus  if  we  reduce  the  number  of  rounds  on  the  sides  a  b  and 
c  d  by  one  each,  there  results  the  following  arrangenient, 

Pirst  the  rounds  of  the  side  arches  can  be  taken  froni  the  d 
dimensions  of  the  dividing  arches,  i,6..,  csn  rest  on  the  latter. 
îhen  if  the  upper  windcî7  cf  the  middle  aisle  fills  the  entire 
side  of  the  bay,  then  can  its  arches  be  at  the  sane  tine  side 
arches  (see  a  in  Fig,  546),  ând  also  be  strengtnened  by  an  ad- 
dition b  eut  froir  the  edge  of  the  compartment,  that  takes  its 
development  trou  the  coupartnient.  In  any  case  is  thereby  set 
bsck  the  upper  window  wall  in  a  aanner  injurious  to  the  dével- 
oppent of  the  élévation  (as  will  be  shcwn  later).  It  is  there- 
fore  pj?eferafcle  to  allow  t-e  rounds  ot  the  siaa  arches  te  Pro- 
ject froŒ  the  face  cf  the  dividin^'  arches,  and  this  can  be  doce 
in  tffo  ways»  fcither  thèse  stand  on  the  capitals  ci  the  rounds 
of  the  diaécnsl  arches  enlarged  for  this  curpose,  or  the»  are 
corbelled  farther  belos  îrcn  tne  capitals  under  the  dividing 
arches, 

Accordiné  to  what  is  said  hsre  about  the  forE  of  the  re.f^ular- 
ly  subdivided  pier  will  this  case  be  readily  solved  by  the  ad- 
option cf  any  différent  ground  forir. 

Grossing  piers  for  oross  and  side  arches. 

es 

Tf  the  cross  srch'enclosing  the  rcidcle  square  are  te  hsve  s 

side  arches,  tney  rsauire  five  sbafts  (Fig.  ?56c).  Coicpared  to 
Flê,  736b,  on  the  sices  a  fc  and  c  c  tbe  number  of  sbsfts  nust 
be  increased  by  one  cach,  and  on  ?  c  and  c  1   by  t?rc  eacD.  c 
Accordingly  tbe  dividing  arches  icust  bave  the  forn;  given  in 
Fig.  423  froir  the  icinsters  of  Strasturé  and  cf  Freiburg.  .i.e, 
of  tbree  arches  next  tbe  side  aisle  and  cf  trîc  next  tbe  cia- 
dle  aisle,  unless  t?îo  are  entirely  supcrilucus  in  tbe  sidG 
-•iisles,  when  no  actual  rounds  are  added.  «hict  thec  stsûd  ci^ly 
under  the  compartment. 
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.  î^eanwbile  also  retaining  the  usual  siirilar  f  crm  of  dividiné 
arch  on  both  sides,  there  is  constructed  a  fcrni  of  crcssin.î 
pier  psrfectly  correspcnding  to  tbe  parts  afcove  it,  it  the  su- 
perfluoas  rounds  in  the  side  aigle  are  replaced  by  a  rectanéu- 
lar  increase  of  the  body  of  the  pier.  in  the  anéle  of  which  t 
tbe  roQcd  cf  tûe  diagonal  rîb  find^  its  plsce,  ?ig,  736d  sfco??s 
this  last  arran^enjent  occurring  in  the  cathedrals  ot  Soisscns 
and  Cnartres,  by  which  the  piers  receive  l   ércuna  fon  corres- 
ponding  te  the  angle  of  the  central  tcwer  sccve  as  well  as  to 
the  face  of  the  ccipartirent,  and  a  very  useful  streEgthening. 

We  hâve  therefore  believed  iKore  readily  that  the  solving  cf 
thèse  conditions  must  be  more  accurately  develcped,  than  this 
bas  Dot  been  done  everyivbere  in  a  happy  manner,  as  in  the  cros- 
sing  piers  of  the  cathedral  of  Rheiirs  tne  arrangement  of  such 
superfluons  shafts  is  not  found  te  be  avcidcd. 

5.  Flan  cf  the  Choir  of  Churches  Trith  nore  Aisles. 
Addition  of  several  side  choirs. 

î'he  grcnnd  fon  of  a  simply  fcriBed  principal  cbolr  has  been 
de8etibe<^  already  for  the  singèe-aisled  charch  (p.  259  etc), 
and  likewise  the  addition  of  side  pier  in  an  eastern  or  diaéc- 
nal  direction  has  fcuna  an  explanation  en  p.  25c  (Fiés,  772  to 
774).  This  treats  rather  the  addition  at  each  side  of  the  nain 
choir  ïïiore  as  a  sioe  choir,  so  tcat  a  sicple  arrangement-  side 
by  side  icay  follow  (?'iê,  7^7)  cr  a  stepped  arrangeirent  niic  e 
extended  sida  aisles  (Fig.  7572),  Still  ircre  eniniatsd  zeczi.zz 
tne  plan,  if  the  chacels  lis  cia^'cnally  in  tne  angle  ci  a  tay 
cf  the  side  aisle  intersectiDS  the  transvsrse  aisle  (?ig.  755). 

That  the  division  in  bays  is  the  same  in  the  choir  ani  tran- 
sept, so  that  there  results  an  equal  len^th  for  the  sides  i  k, 
k  b  and  m  n,  and  the  cay  b  k  1  ni  i  s  a  square,  then  the  ohapels 
be  equal  to  each  other  and  be  syxxetrical. 

If  this  assutcption  be  incorrect,  Tîhen  k  1  thus  differs  froz: 
1  m,  but  1  m  fi  œ  n  and  1  k  =  k  i,  then  w i 1 1  the  dimensions  cf 
both  side  choies  be  différent,  but  otherwise  each  can  retain 
its  regular  forœ  and  its  direction. 

If  the  last  equality  disappears,  the  lines  n  1  and  1  i  form 
an  anj?le  at  1,  and  thereby  the  directions  of  the  half  colygons 
becoïie  différent,  unless  the  pier  1  is  anoved  back  in  the  line 
i  n,  when  the  bay  ai  b  k  1  loses  its  forx  as  a  par  allello  ?rai  . 
In  a  similar  way  may  yet  resuit  further  i rregul ar i ti es . 
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Witb  eoual  heiéhts  of  aisles  aod  cbapels  is  produced  by  the 
endeavor  inostly  not  too  grsat  différences  in  even  developed  p 
plans  of  châpels,  since  it  is  usually  bossible  by  proper  means 
to  neutralize  above  ttie  tbrasts  of  the  vaults  so  far  as  necessary 

Witc  raised  luiddle  and  transverse  aisles  on  tbe  contrary,  tîîe 
necessity  to  conauer  tbe  tbrusts  of  tne  vaults  leads  to  pecul- 
iar  foras  of  flyiné  buttresses  or  buttresses, 

Thus  the  points-  k  and  m  exposed  to  the  thrust  of  vaults  are 
secured  by  the  flying  buttersses  k  1  and  m  1,  but  the  latter 
abut  against  a  buttress  standing  at  1  and  separating  the  chap- 
els,  that  receives  the  thrusts  of  the  flying  buttresses  in  the 
direction  of  the  résultant. 

According  to  the  same  System  would  flying  buttresses  be  tur- 
ned  from  i  to  o  and  from  n  to  p,  .od  therefore  buttresses  are 
also  to  be  placed  at  the  last  points,  Their  forms  must  then  be 
suoh,  that  the  Windows  in  the  sides  of  the  chapels  are  not  res- 
tricted  by  them,  It  is  therefore  préférable  to  set  them  baok 
a  small  distance  beyond  the  points  o  and  p  as  given  at  o. 

Purther  thèse  buttresses  can  be  avoided  by  the  arrangement 
of  a  detached  buttress.  At  the  points  o,  p  and  1  would  then  s 
stand  detaohed^piers  and  receiïethe  flyin,:^  buttresses,  which 
extend  from  u  to  p  and  further  to  o  in  a  double  arch,  also  frox 
i  te  o  and  then  to  q,  while  those  from  m  *ûd  -k  to  1  must  be  t 
turned  in  the  direction  of  the  résultant  1  q  to  reach  the  pier. 

But  the  flying  buttresse??  i  c   and  n  p  can  be  avoided  if  as 
shown  in  tbe  right  balf  of  fig,   7S3,  the  chapels  are  so  far  re- 
duced  in  size,  that  the  placing  of  buttresses  at  tbe  points  t 
and  u  becoŒSS  -possible*  Tbereby  tbe  opening  between  tbe  chap- 
sIë  can  be  so  nuch  increased,  tbat  tbe  arrangement  of  Windows 
in  tbe  walls  v  w  and  s  y  again  becoices  possible.  But  at  tbe  s 
same  tine  tbe  span  of  tbe  dividing  arch  x  z  becomes  smaller, 
se  far  as  liŒited  by  tbe  pier  t  r.  Eut  this  eestriction  can  be 
avoided  by  a  variation  frcn  tbe  regular  forn:  of  tbe  polygcn  in 
tbe  manner,  that  tbe  face  of  the  buttress  forns  one  side  of  t 
the  polygon,  and  tbe  succeeding  cne  abandons  its  original  dir- 
ection, so  that  it  meets  the  otber  in  a  skilful  nianner  and  ob- 
tains  nearly  the  san-e  widtb,as  it. 

Ail  thèse  expédients  becoœe  superfluous  and  ail  irregularit- 
ies  are  avoided,  when  the  plans  of  tbe  chapels  consist  of  rec- 
tangles with  added  triangular  .^feotrenain^s  for  the  octaéon  as 
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shown  by  Fig.  7S£,  Accordiiply  tne  wslls  of  tbe  cnapels  coincide 
ffitb  tde  buttresses  at  a  and  b,  and   at  iccst  flyin?^  fcuttresses 
beceie  necessary  at  tbe  points  c  ace  d,  "r^hicr.  îind  sutticicnt 
abutmerît  ic  tbe  cuttress  to  ce  ersctea  st  e. 

On  ti3e  otner  hand  the  t'aalt  is  peculiar  to  tns  last  arrangeiL- 
ent,  tnac  by  sd  crientated  position  ci  tne  altar.  as  it  ia  reL- 
ained  in  the  cboir  cnapels  oi  tce  Freacn  systetc  arran^sd  in  a 
radiating  direction,  toe  altar  to  ce  claced  in  the  eastern  cha- 
pel  corres  to  stanc  aéainst  tûe  eastern  clcsin.î  Trall,  and  hence 
tbe  polyéonal  ending  lies  at  tbe  sice  end  m  a  ratber  superfla- 
ous  position. 

•l'be  entire  form  oi  tbe  plan  passes  into  tbe  central  builains 
Tiitn   entire  décision,  it  also  tbe  ssne  systen;  of  cboir  cbapel 
as  tn5  eastern  angle  is  added  te  tbe  »e£tern  angles  between 
tbe  nave  and  transects,  as  in  tne  Liebtrauen  cnurcn  at  Trêves 
(F'ig,  739). 

As  actaal  or  side  cbapels  nay  indeed  net  be  reÉarded  tùese 


wes'cern  rsoKs; 


ratber  bave  bers  vîitb  a  nave  iiitatin^  the 


choir  plan,  anû  tberefore  strike  a  lack  in  cbaracter,  «bien 
cocsiderably  reduces  tbe  wortb  et  tbe  otl^ersise  se  thoDgntful- 
ly  arrangea  fori  of  plan,  'rut  êeaeraily  tbe  strikin-  tbou-nt  et 
tQis  appears  ratbsr  on  psper,  tban  rr^kes  itntli  feli;  by  a  hacr- 
etfect  in  the  exécution.  For  finally  tce  aifference  et  a  cfiurcri 
se  fcmed  fron  one  of  tbe  ordioary  plan  (Fif=.  765)  coiji-ih-ti  cn- 
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ly  in  tfais,  that  tne  ûiversity  of  tne  diiferent 
to  the  latter  gives  place  to  tbe  iionotcnyprcgressiGé  in  cbe 
ïïîass,  since  also  tbe  endin'^s  of  tbe  transects  iiritate  tbe  bigb 
cboir.  However  in  tbe  entire  arran^enent  sust  te  recogûized  tbe 
bigbest  stage  of  tbe  developn-;ent  of  tbe  central  arcbitectora. 
Cboir  plans  -flitb  cboir  aisle, 
7.^e  bave  trcatsd  in  tbe  precedi:??  t.be  différent  icrns  of  tbe 
longitudinal  cnurcb  as  ffelL  as  the  central  building.  Ibe  ricb- 
sst  developseut  of  tbe  cburcb  plan  is  that  of  tbe  French  plans 
of  choirs,  but  tbis  resalt<?  fron  tbe  combinstion  of  botLi  syst- 
eirs.  Tbis  ccirbination  is  to  be  understood  fnlly,  tbst  :i  t  is 
directly  formed  by  tbe  addition  of  balf  a  central  buildinr-  to 
a  cross  snaped  churcb  of  three  aisles,  so  tbat  the  iri^inal 
bay  of  tbe  central  buildinc?  becoiiies  tbe  hiéb  choir,  its  aisle 
is  tbe  choir  aisle,  and  it3  original  choir  becoEes  the  eastern 
chapel.  In  this  way  ;ve  pass  in  the  simplest  case  te  tne  cbc:>r 
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plan  reppesSGted  in   ?i£.  793.  tcat  is  zcàifiec  2cccrdici  te  ttz 

Tte  cfccir  aisle  aces  net  participace  in   tre  office  csletr-ate:. 
in  the  Di£b  cQoir,  it  -gy  receive  altars  zni   tczts,  cat  first 
passes  to  its  particular  izzcrtâDce,  ?rcen  it  persits  access  te 
an  easterc  ciiacbl  or  te  a  caevet  ci  cnapels. 

?u notions  of  tne  cnoir  piers. 

■l£iS  ûi&b  cncir  is  tLcrciDre  secaratad  frci  t^a  clcir  aisie  tj 
a  séries  cf  cclurns  cr  ci  tiers  -cnnectec  cy  arches,  .ne  fuisct- 
icns  cf  tte  Cucir  piers  sre  rcn  tasteiui  tcan  i?cse  et  tte 
nave  piers. 

If  the    choir  ani  z'zzït    îIsIô  ia?e  eq^al  ':^ei  £'zz  z  ^     i-e  Ta  al; 
surfaces  a  c  c  e  f  t::r-^s:  iiTîri  2.zi    tie  surfaces  a  c  c  i  lui»- 

pressin?  tie  pier  eu: ^ari.  T^trefcre  ?;ile  i-  'ha  para 11  si  iir- 
ecticn  and  aise  in  ;::e  aisle  -.  ;=  exz  s  z  ~  ::  :J:e  -^z^^sz  représen- 
te d  cy  5  h  k  i  C75r  tnat  depandenî  zz    £  i  1  requires  streng;!- 


ening  the-piers:^  zzz    £.,     :h=  apprciira^s  aquali:?  :f 
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surfaces  in  tne  cc^Tgon  a.-Cïin 
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and  tns  disensicns  z  i     '•  z  &    cier  are  sxclusiïsl'r  de^ernindî 
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On  tfie  older  Frencb  wcrkn,  tbe  cburches  of  r-antes.  of  3,  Leu, 
the  càthearal  ot   Noyon,  etc.,  is  necessary  an  area  ter  setting 
the  upper  carts  on  tfae  sle^der  round  ciers,  Triicse  dia^eters 
reirain  far  less  ttiari  tûe  ïïidtt  of  the  divicine  arches,  and  cnly 
ofctainsd  fcy  t^e  tcld  prcjecticn  of  toe  souara  capital,  od  cthefc 
like  tns  catbearai  et  Hcus-i  tus  projection  ci  ti.c  capital  is 
3iQ6c  by  a  prcjcctia:^  cartel  froc  tts  upper  sd^e  ic  bsarins  tne 
rounds  for  tijc  cûoir»  ïbus  cy  lie   coir/cinatioE  sito  corcels,  as 


Ct  X  i.  1^  .^  ^ 


y   A.C  U 


■  r;  -^  T  "7  ^  f<  " 
.  v^  j_i  -'  X  w  i-  I- 


T  :-, 


--crion  treatin,^  of  tîie  foms  of  cari- 


tals,  tncTS  13  cttained  froi  the   round  cier  any  forn.  reouired 
fcy  tl]e  entirî  systeu.. 

Plan  of  tne  choir  piers. 
Tne  variation  froir:  tne  rouLÔ  or  coocentric  icri:.  of  pisr  occ- 
urs,  as  we  nave  snown  in  ^i^s,  425,  426,  first  cy  tne  peculiar 
arranÉccent  of  tne  rounds.  ïïe  add  lurtLer  te  tne  exauples  above 
tnat  of  tte  ctcir  picrs  ol  tne  catheorai  ot  Feauvais  (?'i^.  347), 
wnere  tne  deptù  oi  tne  fom  ofci;âinêd  fcy  tns  picr  and  rounds  is 
cnlar^ea  fcy  me  arranseincnt  oi  a  ccrtel,  and  tfcus  tne  pictures- 
oue  effect  of  the   entire  capital  is  consideratly  increased. 

For  hère  three  rounds  are  placed  next  the  choir  aisle  but  on- 
ly  one  next  the  choir.  The  capitals  of  tne  first  hâve  a bout 
half  the  heigbt  of  the  capital  of  the  circular  nacleus,  the  last 
single  round  remains  without  a  capital,  pénétrâtes  the  abacus 
and  for  T.  s  directly  above  the  nucleus  a  co3:pcund  cor  bel,  on  a- hic:, 
again  stand  three  rounds  for  the  diagonal  ribs  of  the  choir  vau- 
It  and  the  arches  of  the  upper  w  in  doit.  Therefore  the  piers  in 
the  choir  polyf^on  differ  frorr.  those  of  the  parallel  extension 
of  the  choir  only  oy  the  o-nission  on  the  latter  of  the  rounds 
beneath  the  dividin^î  arches. 

Since  for  tbe  présent  case  the   arracésiient  cbaracteristic  in 
tbs  biénest  aegree  of  tbat  ^herety  tbe  nucleus  ot  tbe  pier  con- 


sista of  not  one,  but  ot  t^o  cnsaded  cylinders  in  dep' 
1er  and  différent  dian:eters,  wnicc  c-n  tbcn 


oî  szai- 


V  C   -  w  Ui. 
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two  of   Tîhicb   ccnccal   tbe   intersection  of   tbe   cylmaers.    lois 
arranôenent   is  found   in   S.    C-udule  in  êrusseis.    Fis.   791»   tôt   in 


ricber  develocment   in  tbe  catnedral  of 


v„  VJ  X  W  fcU  w 


3  catbedra' 


of  Coutances  botb  cylinàer3  are  fnrtber  entirely  separate  iros: 
eacb  cober,  cnly  teine  connected  cy  z   tarallcl  bit  et   sali,  z-ot 
accordinply  are  arranêed  ooubled  cividin^  arcbes,  ?îbicb  aiair, 
are  joined  tOF^tfcer  cy  tes  crojeci-in^  stcn-  clacs  :or::in-  t-:, p 
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floor  of  the  triforiuni  (Pi^.  792).  We  add  to  this  tbat  od  the 
sirall  widtfa  of  the   cfioir  piers,  aside  fron  tbe  structural  reas- 
CD3  leadinË  to  tfiis,  already  for  seeing  tiirougii  toward  tiie  choir 
aisle  and  the  ciiapels,  spécial  wei^fct  is  to  te  placed,  so  Œuch 
tfie  iiore  tfce  éreater  tne  nuaber  of  sides  of  the  polyéon  of  tne 
cûoir  and  accordinély  tte  ^mallsr  the   sides, 
Bays  of  the  choir  aisle. 

With  the  longitudinal  walls  of  trte  eastern  chapel  then  incrce- 
sea  tus  buttress  piers  standing  at  the  eztenaal  wall  of  the 
choir  aisle  in  the  directioQ  of  the  angle  of  tne  pclygon  (fié, 
790,  left).,  or  it  foriced  at  the  saiie  tiire  this  wall,  se  tcat 
the  chapel  beélns  «ith  a  trapszoidal  bay  (see  ?ig,  793,  right). 
Id  both  cases  the  -.îindow  is  ocitted  in  tne  first  tay.  The  aivi- 
sioD  into  tne  cther  bays  cf  tne  cnapel  is  arranged  acccrding  tc 
this  polygonal  ending.  Just  as  wgII  can  this  eastern  chapel  ,:il- 
sc  take  the  square  fom,  likh  the  cathedral  at  Auxarre  and  fur- 
ther  as  shown  on  Fiâtes  23  and  32  of  tbc  Sketch  Eook  of  Vilars 
de  Bcnneccurt.  (Lifcrary), 

The  other  polygonal  side=3  01  the  choir  aisls  are  cçened  cy 
îïindows.  Eut  hère  recuits  by  the  aevelopcent  éroir  the  ocxa^on 
for  the  sides  lying  nest  tne  chapel  a  lenéth  far  s:^ceedin,^  2II 

^-ï-h.-,  n       n  T-  r^'h       o^^^*^       '^1"       "hr-        ''^V/niV^       Ol'^l'"^  -nr-^'^'n       r>T»o       ^^  -î  r^  o  r^  ry  C.  t  -^  o  ^  --  -^  "  " 
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bott^  1er  tne  oevelopicent  of  tte  élévations  of  tne  dividlns:  zr- 
ches  as  well  as  for  the  arrangeneni  of  tbe  îîindciTs;  especiaiiv 
then  for  ths  latter,  when  the  Êntire  sice  is  openec  by  a  wlnGo-, 
/ïnich  lEusi:  hâve  3  wiôtn  exceeàmg  ail  "^thers. 

The  nearest  céans  for  avoiding  tiîis  iefect  lies  in  ths  arran- 
geinent  of  a  pier  in  tne  niddle  of  the  siae  ccrcerned,  and  of  '3 
bisectiné  rib  r  extending  to  tbe  crcsn  of  the  vault  (?i^,  790, 
right),  ïïhere  aéain  are  led  thcse  of  the  t;7c  side  ercnes  ana 
also  those  of  both  Windows.  Fer  exanclc  this  arrangeiient  is  t^- 
und  at  S.  Gueule  in  Prussels.  En  the  arcces  cpenini  towarc  ine 
easterii  chatel  ho?f2ver  ttii?  ?rr2ni^ej.ent.  ccalc  net  ,vcll  ce  gxcI- 
oyed,  rather  was  ?iven  tne  prererence  Lo  i:ne  ^rrangeisnt  :i  ",7: 
heavier  coluicns,  wnereby  t'^er  tne  clan  oî  the  vault  csô  to  ass- 
uire  in  the  choir  aisle  ss  in  the  chapel  the  transf omatioc  rsp- 
resented  in  Pit^.  793.  'Ihe  ':lacinc  ot  thèse  cclurrcs  ^ith  tne  in- 
tention to  aiviae  the  span  of  the  cividin^  arches  beixesn  cLoir^ 
aisle  and  chapel,  is  found  on  certain  oiaer  .--rcDcn  norks,  ^s  ^: . 
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s,  Remy  in  Rheinia  and  Notre  Danse  in  C^alona;  bat  according  to 
the  way  shown  in  oar  Flg,  in  the  cathedral  of  Anxerre  and  in 
yet  richer  arrangenaent  aleo  in  the  collegiate  charch  at  S.Guen- 
tin  (Pig,  794). 

Another  neans  for  attaining  tbe  sanie  end  lies  in  avoiding  tùe 
trapézoïdal  foric  of  the  separate  bays  of  tbe  choir  aisle,  i,e, 
in  the  arrangement  of  rectangular  bays  with  triangles  between 
them,  whereby  the  polygon  of  the  choir  will  bave  twice  the  nuin- 
ber  of  sides  of  the  choir. 

Alreaày  the  iîarly  Gbristiac  central  buildings  like  the  œinster 
at  Aix-la-Chapelle  and  the  monastery  church  at  Essen,  show  thèse 
in  tbe  position  reprodaced  in  the  lef t  half  of  Fig.  775^,  which 
in  certain  German  îrorks  of  the  15  th  and  16  th  centaries  bas  led 
to  tbe  Œost  varied  forics  of  plans  of  vaults,  as  in  S.  Se^Jald  in 
Nuremberg,  the  Frauen  church  in  Bamberg  (Pig.  804),  tbe  Preiberg 
minster,  to  whicb  we   shall  return  later.  Hère  farther  belongs 
the  arrangenent  occurring  in  the  tiebfrauen  church  in  Worns  (Pig, 
795)f  wbere  each  trapezoid  oé   the  choir  aisle  is  divided  into 
three  triangles,  so  that  tbe  side  of  the  high  choir  forma  the 
base  of  one  triangle  and  those  of  the  two  others  lie  on  the 
corresponding  side  of  the  choir  aisle,  which  is  therefore  balv- 
ed  by  a  middle  pier, 

îhe  side  of  the  polygcn  of  tfce  cboir  aisle  falling  in  the  di- 
rection of  the  length  then  receives  by  the  position  of  the  cross 
arch  k  1  (Fig.  790)  again  a  différent  size,  so  that  ail  sides 
of  tbe  choir  aisle  assame  a  différent  shape.  However  ail  this 
irregularity  is  avoided  by  the  last  œentioned  »ay  of  doubling 
the  namber  of  sides  cf  the  choir  aisle  (Pig.  S04), 
Completed  chevet, 

By  increasing  tbe  nuniber  of  chapels  attachée  to  the  choir 
aisle  we  reach  the  richest  arrangementi 

Eere  are  to  be  distinguished  two  principal  arrangements,  acc- 
ording to  which  the  chapels  abut  against  each  othsr  and  are  cn- 
ly  separated  by  the  buttresses,  or  between  them  is  aise  fcrired 
a  bay  of  the  choir  aisle  with  a  .ïindow. 

Other  very  important  diversities  result  from  the  gênerai  plan 
from  the  cboice  of  the  choir  polygon. 

Choir  ending  with  fiva  sides  of  the  ootagon. 

For  example  if  we  tarn  to  the  first  arrangement  of  chapels 
abutting  against  each  otber  in  the  choir  ending  from  the  octâgor, 
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then  tbe  before  rrentioned  irregalapity  ±n   the  sides  of  the  enc- 
losing  îfsll  (Hig.  790)  will  also  be  expressed  in  tbe  chapels. 
and  even  iiore  strongly  since  tbe  chapels  placed  at  the  smaller 
sides  of  tbe  octagon  receive  less  projection  on  acccunt  cf  tbe 
SDialler  widtfa.  In  tbis  cass  the  elongation  of  the  eastern  chapel 
by  one  or  more  rectangular  bays  is  to  be  preferred  to  three  eas- 
tern chapels,  so  that  by  t*ie  smaller  magnitudes  of  the  chapels 
falling  in  the  longitudinal  direction  originating  accidentally 
as  an  irregularity  becomes  systematic.  In  this  manner  is  arran- 
ged  the  chevet  of  S.  Ouen  in  Bouen. 

î'his  ineqaality  cf  the  chapels  diminishes  îrith  the  increase 
in  the  number  of  sides  cf  the  polygcn,  and  therefore  becoŒes 
much  less  for  the  dnodecagon  tnan  for  the  octagon.  Hoi^ever  it 
is  found  to  be  avoided  in  the  Œost  varied  way  in  the  ?7orks  of 
the  Eiddle  âges. 

SeveQ  sides  of  the  duodeoagon. 

The  nearest  iceans  for  producing  complète  eouality  consista 
in  abandoDing  the  forn;  of  the  regular  polygon  for  the  outer 
wall  of  the  choir  aisle.  In  Fig.  796  let  a  b  c  d  be  the  duodeoa- 
gon ef_a_choir  with  centre  at  i,  a  k  being  the  width  of  the 
choir  aisle,  so  that  there  results  the  forn;  of  this  by  the  div- 
ision in  seven  parts  of  the  arc  described  froiE  i  with  the  rad- 
ius i  k.  Accordingly  the  cbapel  walls  certainly  beconie  equal, 
but  the  direction  of  the  diagonal  ptbs  of  tbe  higb  chcir  no  lo-n- 
ger  continues  in  that  of  tbe  cross  arches*oi  tbe  cboir  aisle  and 
the  same  as  the  buttresses,  but  foms  a  break  jîith  then;  at  the 
angles  of  the  choir  polygoa.  as  for  example  in  the  cburch  of  tbe 
îiionastery  of  Altenberg  snd  tbe  catbsdral  of  Chartres. 

If  this  irregularity  in  direction  already  resllyiakes  ceces- 
sary  only  a  sligbt  addition  in  ainensions  oî  tbe  upper  cboir  p 
piers,  it  is  therefore  to  be  regardée  cbiafly  as  incomplète. 

This  will  be  entirely  avoiced  by  tbe  converse  procédure,  acc- 
ording  to  wiicb  not  tbe  bi<?b  cboir  but  tbe  ïïall  cf  tbe  cbcir  a 
aisle  is  forcced  as  a  reéular  polygon  (Fig.  797),  ffbcse  base  is 
the  entire  widtb  of  the  cboir  and  cboir  aisle  witb  a  centre  2t 
C.  Ihe  first  angle  d  of  tbe  polygon  then  results  froE  tbe  inter- 
section of  tbe  radius  1  C  by  the  perpendicular  erected  st  e  and 
thus  limiting  the  width  of  the  bigh  cboir,  tbe  others  froE  tbe 
points  of  intersection  of  the  radius  witb  tbe  arcs  described 
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froiE  C  ï?ith  the  radius  C  d.  Accordingly  the  choir  ending  is  for- 
ued  as  a  regular  duodecagoi.  and  only  tbe  sides  d  e  falling  le- 
Dgtbwise  and  tiiat  offosite  hâve  lengths  greater  than  the  others, 
Ftoœ  the  construction  just  indicated  .  that  of  the  choir  of  Co- 
logne only  varies,  that  the  angles  of  the  daodecagon  of  the  high 
choir  as  »ell  as  of  the  choir  aisle  (Pig.  ?97),right  half)  lie 
in  the  circamference  of  the  circle  described  from  C  with  G  g  a 
and  C  f,  ïfhile  the  points  h  and  b  remain  the  same.  Accordingly 
the  first  sides  of  the  polygon  hâve  a  direction  changed  from  t 
those  of  the  regular  polygon,  i.e...  they  no  longer  fall  in  the 
longitudinal  direction  tut  converge  toward  the  East. 

îhe  increase  in  the  magnitudes  of  thèse  sides  has  other  advan- 
tages  besides  the  equality  of  the  chapels  produced  thereby. 

First  the  keystone  of  tho  choir  vault  C  falls  so  far  eastuard 
froŒ  the  line  e  h,  that  th?  -ribs  turned  to  it  from  the  piers  e 
and  h  receive  a  direction  differing  froiE  the  extension  of  the 
choir  ribs  d  C  and  k  C,  but  thereby  one  more  snited  to  offer 
résistance  to  the  total  thrust  of  the  other  choir  ribs. 

The  second  advantage  is  connected  with  the  functions  of  the 
piers  h  and  e,  which  hâve  to  receive  the  saine  number  of  ribs  of 
the  parallel  elongation  of  the  choir  and  of  the  aisle,  therefore 
receiving  dimensions  equal  to  them  and  exceedlng  that  of  the  c 
choir  piers.  ?^ith  entire  equality  of  the  lengths  e  d,  d  1,  etc., 
therefore  Hould  the  spans  of  the  side  arches  be  regarded  as  un- 
suitable  and  forrt.  a  disproportion  to  the  larger  piers,  which  is 
happily  svoided  by  increasing  the  lengtbs  of  the  sides. 

In  the  choirs  of  the  cathedrals  of  Amiens  and  of  Beawvais  is 
found  this  increase  in  a  lesser  proportion  than  is  given  in  Fig, 
797«  «Jith  the  probleE  cf  the  regular  polyéon  for  the  choir  and 
choir  aisle,  tbus  by  mcving  the  centre  C  toward  the  base  line 
a  b  there  may  be  obtained  any  desired  proportion  cf  the  first 
sides  of  the  polyéon  te  the  cthers,  eoual  te  each  other.  . 

•The  construction  in  the  oathedral  of  Amiens  is  found  in  Viol- 
let-le-Duc,  Dict.  Vol.  II,  p.  332.  Accordingly  the  distance  frotr 
the  base  line  of  the  choir  polygon  to  the  centre  x    in  ?ig.  793 
îras  laid  off  as  a  definite  measure  of  2.5  m  (about  l/l3  of  A  B^, 
froDQ  this  centre  a  circular  arc  vras  struck  irith  the  entire  width 
of  choir  and  choir  aisle,  divided  in  7  parte,  a  radius  frawn  ? 
from  each  point  of  division,  thus  frono  points  1  and  6  nearest 


416 
the  ground  line  being  extended  beyond  the  centre  to  intersoct 
the  base  line,  the  widtii  of  the  high  choir  being  determined 
by  thèse  intersections  N  and  M. 

Further  then  according  to  the  f?rench  construction,  the  inter- 
sections of  the  before  mentioned  radii  with  the  circle  struok 
froro  the  centre  with  the  width  of  the  high  choir  détermine  the 
other  angles  of  the  choir  polygon,  and  those  of  the  centres  of 
the  choir  piers. 

In  this  construction  contrary  to  that  of  Gologne  (Fig.  797) 
the  ribs  C  M  and  M  P  (Pig.  798)  are  equally  long  in  plan,  and 
thereby  the  choir  polygon  ^ill  become  more  regular,  while  on  the 
o<bher  hand  the  advantageous  removal  of  the  thrust  from  the  lon- 
ger ribs  C  e  and  C  h  (Fig.  797)  disappears. 

If  in  the  plan  of  Anaiens  a  différent  rise  x  is  taken  as  a  basis, 
then  tz  the  given  construction  would  continue  the  «quality  of 
the  ribs  C  M  and  C  P,  but  the  width  of  the  middle  aisle  would 
change  and  indeed  a  greater  x  would  correspond  to  a  wider,  or  a 
smaller  x  to  a  narrower  middle  aisle. 

Conversely  it  would  otherwise  also  be  quite  possible,  first 
to  assume  the  «Idths  of  the  aisles  «nA  thea  to  détermine  the 
corrcsponding  x  by  trial.  By  this  procedurethe  assumption  of 
Viollet-le-Duc  would  lose  its  sapport,  that  not  the  builder 
Renault  de  Cormont,  but  aleeady  Robert  de  Luzarches  had  made 
the  plan  of  the  choir  before  the  érection  of  the  nave.  Be  that 
as  it  may  be;  in  any  case  naust  the  plan  of  the  choir  of  Amiens 
be  regarded  as  masterly. 

Pive  sides  of  the  octîgon. 

ïbe  construction  of  tfce  obcir  tore  develoced  fron;  tne  ànodec- 
agon  or  tbe  division  of  tbe  circle  are  peculisr  te  the  works  cf 
tte   first  size  like  the  thvee   great  catîiedrals-  In  irore  limitsd 
proportions  the  distance  et  the  choir  piers  froi  eacb  other 
would  accordinély  become  too  sffall,  and  tberefore  as  a  rule 
five  sides  of  the  deca^on  are  taken  as  the  choir  ending.  accor- 
ding to  wbicb  is  shown  by  ^ig.  797,  the  chapels  as  well  as  the 
bays  of  the  choir  aisle  withcnt  furtber  aeans  cf  theniselwes 
bave  eaual  aizes. 

Dimensions  of  walls  and  piers. 

In  the  given  Figs  are  de^reloped  only  the  skeletons  of  the 
foriEs  considered,  which  in  the  further  exécution  nust  receive 
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the  tijickness  of  iralls  and  piers. 

For  tbose  who  adhère  to  deterainiag  the  dimensions  of  the 
walls  and  piers  not  by  static  standpoints,  but  aocording  to 
fixed  rules,  the  following  stateaents  may  hâve  their  plaoe. 

In  Pig.  797  the  widths  of  the  dividlng  arches  are  assumed  ab- 
out  as  great  as  the  thicknoss  of  the  valls  of  a  single  choir, 
thus  perhaps  l/l2  to  l/lO  of  the  clear  span.  The  dividing  aroh 
eonsists  of  t«o  rings  according  to  one  of  the  profiles  giiren  in 
f^igs.  422  to  427,  and  it  aceordingly  déterminer  the  dimensions 
of  the  choir  piers  with  référence  to  the  other  ribs  resting  the- 
reon  and  the  rounds.  Half  the  width  of  the  dividing  aroh  can  be 
taken  as  the  «idth  of  the  cross  arches,  and  the  half  diagonal 
of  the  latter  for  that  of  the  cross  ribs  of  the  Tault  of  the 
choir  aisle,  the  width  of  the  cross  arches  is  also  taken  for  t 
the  arches  turned  over  the  entrances  of  the  chapels,  and  there- 
fore  half  of  it  is  laid  off  at  each  side  of  the  middle  line, 
aceordingly  determining  in  the  same  way  the  form  of  the  plan  of 
the  supports  of  thèse  arches,  the  «ail  piers  with  their  rounds 
forming  the  ends  of  the  walls  separating  the  chapels,  with  reg- 
ard to  the  Tault  ribs  meeting  thereon,  so  that  for  each  rib  is 
arrangea  a  round  and  the  diamater  of  the  nucleus  of  the  pier 
will  about  equal  the  diagonal  of  the  width  of  the  cross  rib. 
The  width  of  the  arches  separating  the  chapels  from  the  choir 
aisle  is  then  to  be  niade  only  equal  to  that  of  the  cross  arches, 
if  this  does  not  hâve  to  bear  any  walls  rising  above  the  roofs 
of  the  chapels,  but  in  the  last  cases  |t  then  approaches  that 
of  the  separating  arches,  by  which  the  dimensions  of  the  piers 
must  be  increased. 

The  chapels  themselves  may  be  formed  by  five  sides  of  the 
octagon.  They  would  be  separated  from  each  other  by  the  walls 
plaoed  behind  piers  1,  2  and  3,  strengthened  by  the  radiating 
position  of  the  piers.  This  increased  thiokness  therefore  makes 
possible  a  very  small  thickness  for  the  junotion  with  the  pier^ 
and  the  size  of  the  chapels  is  dépendent  thereon.  The  minimum 
of  this  thickness  will  occur  when  the  perpendiculars  drawn  at 
the  angles  of  the  polygon  of  the  choir  aisle  to  its  sides  form 
the  internai  faces  of  the  wall  of  the  chapels.  In  Fig.  797  it 
is  better  to  make  the  thickness  of  the  junction  with  the  pier 
equal  to  the  width  of  the  cross  arch,  so  that  in  the  space 
remaining  between  the  lines  1  m  and  the  rounds  n  are  placed  the 
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rounds  for  th©  diagonal  ribs  and  sid©  arches  of  the  chapela. 
Then  tho  other  rounds  for  the  diagonal  ribs  in  the  chapels  are 
located  acoording  to  the  regular  octagon,  the  #ound«  for  the  s 
side  arches  are  added,  and  the  thickness  of  the  «alla  of  the 
chapels  is  œade  equal  to  the  width  of  the  oross  aroh,  tb«  thick- 
ness of  the  buttresses  equal  to  the  diagonal  of  that  measure, 
and  their  depth  is  deterooined  for  a  simple  choir. 

The  thickness  of  the  great  buttresses  between  the  chapels 
which  then  hâve  to  reçoive  the  flying  buttresses  is  determined 
by  the  diagonal  of  the  width  of  the  dividing  arch  of  the  high 
choir,  and  thèse  project  about  the  same  distance  bejond  the  jj 
junction  of  the  walls  of  the  chapel.  Accordingly  fàese  is  given 
a  suitable  deterooination  of  the  width  of  the  chapel  ))uttresses 
by  the  circular  arc  struck  from  the  centre  o  with  radius  o  p. 

Tbe  flying  buttresses  on  tbe  cboir  of  tbe  basilica  asually 
recsive  far  less  thrust  than  tfaose  of  the  nave.  The  high  choir 
vaults  exert  at  the  angles  of  the  poly^on  only  a  thrast,  ffbich 
is  1/4  or  at  Œost  1/2  as  great  as  that  of  a  bay  of  the  œiddle 
aisle*  F'or  resistinê  the  wind  the  flying  buttress  on  ti»e  choir 
litewise  has  less  inpcrtance,  but  en  the  ccntrary  with  greater 
breadtfc  of  ths  Windows  the  side  arches  intersscting  ât  an  obtuse 
angle  produce  a  eesultant  out^ard  thrust,  which  cannot  occur  at 
tne  nave. 

Dsually  tbe  flying  buttresses  of  the  choir  as  well  as  their 
buttresses  hâve  long  not  reqnired  to  be  as  strong  as  for  the 
nave.  On  the  other  hand  one  also  need  not  fear  too  heavy  flying 
buttresses  on  the  choir  as  Œuch  as  on  the  nave,  since  a  great 
pressure  directed  inîfard,  that  reouires  in  the  nave  a  stiff  va- 
ult  oh  a  sell  built  cross  arch,  can  be  readily  received  in  the 
continuons  polygonal  walls.  Thereby  at  Œost  the  side  arch  and 
its  upper  wall  may  be  pressed  toward  the  crossing,  where  a  cor- 
responding  counter  thrnst  Tiust  be  found. 
Buttresses  between  chapels. 

î'he  siEâll  thickness  of  the  chapel  walls  at  the  junction  with 
the  pier  in  the  cathedrals  of  ÂEciens  and  geauvais  led  to  the 
peculiarly  spirited  arrangeient,  that  the  proper  buttress  that 
ffiust  receive  the  thrnst  of  the  flying  buttress,  does  not  begin 
at  the  internai  face  cf  the  side  aisle  but  is  set  farther  ont 
at  about  g  r  s  ti  over  tbe  piers  in  the  pclygon  of  the  choir 
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âisle  ar  set  intermediate  piers  of  more  concentric  plan,  that 
iDdicate  tbe  hexagon  on  pier  2  extended  upward,  Tbese  last  rec- 
eive  directly  the  flylng  tattresses  and  froiE  theic  are  agaio  tur- 
ned  SEDaller  flying  buttresses  to  tbe  proper  buttresses  g  r  s  t, 
30  tbat  the  chapel  walls  are  first  loaded  there,  irtoere  tfaey  hâve 
acquired  the  necessary  strsngth  by  their  increased  thickness* 

This  arrangettent  of  tbe  battress  systeni  then  led  farther,  also 
to  perforate  the  pièce  of  wall  between  the  chapels  by  an  arched 
opening,  and  thus  finally  produced  the  arrangement  peooliar  to 
the  cathedral  of  ^outancez,   whereby  to  the  proper  buttress  are 
first  added  tbe  rounds  v  and  w,   accordingl:  having  a  greater  p 
pràjection,  and  in  the  angles  of  the  choir  aisle  the  piers  bec- 
onie  too  detacèed,  between  which  and  tbe  buttresses  abe  now  found 
triangular  bays  and  vaults,  that  connect  together  the  separate 
chaîels  and  in  a  sensé  form  a  second  narrower  choir  aisle.  îhe 
rigbt  half  of  ?ig,  79?  shows  this  arrangeiuent* 

An  increased  thickness  of  the  walls  separating  the  chapels  and 
also  in  the  dimensions  of  the  piers  standing  in  the  angles  of 
the  choir  aisle  therefore  becoines  necessary,  when  the  buttresses 
receiving  the  flying  buttresses  begin  directly  froir  the  choir 
aisle.  and  hence  the  littls  intericediate  arches  disappear.  They 
are  furtber  reguirsd  if  th*;  arrangenent  by  which  the  walls  or 
the  windoff  wall  betîçeen  the  buttresses  is  placed  farther  out-ward, 
so  that  passages  leading  througb  tbe  latter  are  found,  also  eu- 
ployed  in  the  choir  chapels,  as  in  the  cathedral  of  EheiiEs. 

This  btrengthening  can  be  obtained  either  by  a  réduction  of 
the  chapels  or  by  the  arrangement  of  buttresses  with  parallel 
sides  between  the  chapels,  as  in  $•  Pierre  at  Louvain,  sfhereby 
also  the  ground  foriE  of  tho  chapels  differs  froir  the  regular 
polygonal  shape  (Fig,  800),  or  to  the  polygonal  ending  of  it  is 
prefixed  a  trapézoïdal  bay  in  a  similar  way,  as  already  given 
in  regard  to  the  eastern  cbapel  in  Fig.  790. 

Various  forais  of  chapals. 

This  increase  in  the  depth  of  the  chapels  can  aise  be  obtained 
by  the  arrangement  represented  in  ?'ig,  797»  either  by  prefixing 
a  rectangular  bay  before  the  polygonal  ending  or  by  lengthening 
the  aides  of  the  octagon  next  the  choir  aisle  beyond  the  ceasare 
resultinJ^  from  tbe  regular  polygonal  forni,  Purthsr  everytbiné 
said  concerning  the   polygonal  torm  oï   tûe  choir  also  apclies 
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ttie  cbapels,  and  eacb  poly^oc  or  any  irratiocal  division  of  the 
circle  trould  forn)  that  ending,  so  far  as  the  sides  bave  a  mode- 
rate  size. 

The  fopffi  according  to  five  sides  of  the  octagon  would  be  near- 
est  to  that  according  to  foar  sides  of  the  hexagon,  which  is  f 
found  in  the  choir  of  the  ?reiborg  irinster. 

î'he  ending  in  the  half  polygon,  thus  according  to  three  sides 
of  the  hexagon,  five  of  ths  decagonwill  for  the  System  of  ribs 
reqaire  one  of  the  solutions  given  in  Pigs.  72S,  729.  731. 

Eut  a  very  peculiar  fornis  then  lead  those  ahown  in  Fig.  /99, 
when  the  chapels  consist  of  the  half  polygon  without  a  prefixed 
rectangular  bay.  In  this  case  it  wonld  be  désirable  to  the  Sys- 
tem of  ribs  of  the  prefixed  bay  of  the  choir  aisle  of  the  choir 
concerned  with  that  of  the  polygonal  chapel,  as  shown  in  Fig. 
801,  i.e..,  the  keystone  lies  in  the  middle  of   the  arch  forming 
the  outer  polygonal  side  of  the  choir  aisle,  and  from  the  oppo- 
site choir  piers  a  and  b  are  turned  diagonal  ribs  to  this  key- 
stone, ïïhose  thrusts  hold  in  eguilibriuiE  that  of  the  chapel 
ribs.  In  the  choir  of  the  cathedral  cf  Scissons  is  founc  this 
arrangement,  which  thus  by  its  nature  only  représenta  an  appli- 
cation of  the  rib  systeir  adopted  for  the  high  choir  to  the  chapels. 

The  peculiarity  cf  this  arrangement,  that  tbe  chapels  with  the 
adjacent  bays  of  the  choir  aisle  are  connected  into  one  vaulted 
bay,  is  found  in  a  simplifled  way  again  in  certain  North  German 
Works,  and  indeed  in  connection  lïith   the  high  choir  composed  of 
five  sides  of  the  octagon,  as  on  the  church  of  S,  liaria  in  Lfib- 
eck  (&ig.  80  )•  This  systeii  is  first  distinguished  from  that  of 
the  choir  of  Scissons  in  that  the  space  reqaired  for  the  polyg- 
onal ending  of  the  chapels  has  no  choir  aisle  extendind  its  full 
îîidth,  but  the  width  is  reduced,  so  that  strictly  speaking  the 
high  choir  is  directly  adjoined  by  the  chapels  and  a  passage 
results  only  by  openings  i!?  thèse  separating  walls,  therefore 
as  Fig.  802  shows,  and  tbe  side  aisle  accospanying  the  parall- 
el  extensionof  the  high  choir  only  a  half  »idth.  Eut  ther-e  the 
eastern  chapel  by  its  parallel  extension  projects  far  beyond  t 
the  others,  which  thereby  again  extends  in  tbe  proportion  of  a 
widening  of  the  choir  aisle  like  a  chapel,  as  then  tbe  polygon- 
al parts  are  less  than  half  the  polygon, 

The  arrangeœent  of  suoh  flatter  chapels  composed  of  only  three 
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sides  of  a  decagon  before  the  bays  of  the  choir  aisla  requiring 
the  full  width  would  therefore  represent  aQ  adjustœent  of  both 
arrangemeats,  and  tbus  be  oounted  «ith  Ihe    arrangements  mention- 
ed  on  p.  300,  by  wbich  the  inconTenient  size  of  the  outer  sides 
of  the  polygon  of  the  choir  aisle  would  be  avoided. 
c^As  actualLv.chapels«ithraXtaPsplacedtheroiBthe  are*s  soob- 
tained  cannot  be  eœployed.  Therefore  those  io  the  cathedral  of 
3,  Quentin  the  ohapels  shaped  according  to  the  entire  octagon 
Project,  as  Pig.  794  shows,  so  that  the  coluœns  standing  in  the 
outer  polygonal  sida  of  the  choir  aisle  beooœe  at  the  sanoe  tiœe 
the  angles  of  the  octagon,  and  between  the  latter  anf  the  ohoir 
aisle  remain  triangular  vault  bays.  The  richness  of  the  entire 
forai  is  then  increased,  so  that  the  chapels  receive  less  height 
than  that  of  the  choir  aisle,  and  thus  over  the  dividing  arches 
resting  on  the  coluoins  stands  a  «ail  perforated  by  three  double 
Windows.  But  even  in  this  lies  the  weakness  of  the  construction, 
since  the  chapels  by  means  of  the  lov  position  of  their  vaults 
cannot  oppose  those  of  the  choir  aisle,  and  hence  the  vaultsof 
the  ribs  r  r  find  no  suffioient  abutment. 

Cbevet  with  intervais. 
îte  second  of  tbe  arrangaiieutr  distincaisfaed  acove,  tfcat  acc- 
ordiné  te  Tihlch   tî}£  cbspsl3  2tut  a^^ainst  eacb  ctfaer,  but  Windows 
are  left  between  tbeK  for  direct  ligbtiné  of  the  cboir  aisle  is 
the  earlier  one.  Alreadf  in  certain  Boitanésàne  scrks  like  S.  Go- 
dehard  in  Hildesheim  but  Œore  frecnently  in  France,  appears  the 
plan  of  little  semicircula?  chapels  et   those  forŒed  by  a  greater 
segment  and  projecting  frcT  the  external  wall  of  the  choir  aisle. 
In  Gcthic  art  the  7?alls  of  the  chapels  becâEe  buttrssses  for  t 
the  vault  ribs  producing  a  further  division  of  the  bays  of  the 
choir  aisle.  Accordingly  the  systen  of  this  vault  changes,  âith- 
er  is  retained  tbs  trapézoïdal  forn  and  the  vault  triangle  next 
the  exterior  is  divided  in  three  parts  by  two  ribs  extending  te 
the  keystone  (Fig.  S03)»  or  the  trapézoïdal  forn:  is  reversed, 
so  that  the  larger  side  is  formed  by  the  distance  between  the 
choir  piers  and  the  siraller  by  the  chapel  walls,  thèse  trapezc- 
ids  being  then  covered  by  cross  vaults  (Pig.  80^  b).  Between 
each  two  such  bays  are  inserted  two  triangular  ones  as  in  the 
cathedral  of  Pourées,  that  however  is  not  ol  polygonal  forn; 
but  is  semicircular.  The  sine  arrangement  applied  to  the  poly- 
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polygonai^foriD  woald  then  lead  to  shaping  the  polygon  of  the  c 
choir  aisle  to  thrice  the  naŒber  of  tbe  sides  of  the  bigû  cboir 
(Pig,  803  c). 

A  simplification,  tbe  least  for  the  plan,  is  found  in  the  Sys- 
tem of  the  Early  Christian  round  buildings,  whereby  to  each  of 
the  rectangular  bays  is  attached  a  chapel,  and  the  triangular 
sides  lying  between  them  are  opened  by  Windows  (Pig,803  d).  On 
the  German  works  nentioned  on  p,  300,  that  exbibit  this  arrange- 
ment of  the  vaults  of  the  choir  aisle  the  bigh  choir  is  formed 
according  to  the  octagon,  The  chapel  wall  is  there  sixteensided 
with  eoual  sides,  if  the  width  of  the  choir  aisle  equals  the  d 
diagonal  of  the  siîuare  of  the  side  of  the  polygon.  Eut  the  app- 
lication of  this  System  te  the  duodecagon  in  the  choir  of  the 
cathedral  of  Le  îiians  by  the  inclination  resulting  from  the  last 
polygon  for  the  sides  of  the  rectangles  perpendicular  to  the 
sides  of  the  polygon,  led  again  to  changing  the  rectangles  into 
trapezoids  ulightly  narrowed  externally,  which  the  chapels  adj- 
oin,  and  between 'which  are  found  the  much  smalles  bases  of  the 
triangles  opened  by  Windows.  An  actasl  simplification  of  the 
structural  System  was  obtained  in  ncne  of  the  last  mentioned 
ways,  since  tbe  continuons  straight  line  through  buttresses, 
choir  and  keystcne  was  lost,  and  therefcrs  the  necessity  appear- 
ed  to  produce  the  résistance  te  the  vaults  of  tt-e  high  choir  by 
two  flying  buttresses  from  each  pier  extendind  ont  to  the  exter- 
nal  buttress.  But  this  increase  in  buttresses  and  flying  buttr- 
esses is  already  injurionsi., since  the  principal  object,  the  high 
choir,  is  wlthdrawn  from  view.  îherefore  ail  such  arrangements 
are  better  suited  for  ailes  of  eoual  beigbts. 

The  simplest  solution  results  when  to  each  space  between  the 
piers  of  the  high  choir  corresponds  a  trapézoïdal  bay,  and  then 
the  bay  opening  into  the  chapel  alternâtes  with  that  indepently 
lightedjby  a  window,  so  th^t  also  with  a  choir  ending  from  the 
decagon  gives  three  chapels  and  two  bays  with  Windows  as  on  tbe 
cathedral  of  Rouen. 

By  the  before  mentioned  division  of  the  vaults  of  the  choir 
aisle  into  rectangular  bays  with  the  triangular  ones  lyicg  bet- 
ween them  (Pig,  803  d)  can  also  be  chapels  added  to  the  latter. 
Such  a  chevet  with  the  dcubled  nnmber  of  the  sides  of  the  poly- 
gon of  the  bi^h  choir  as  found  in  the  Frauen  church  in  Bamberg. 
Fié.  804.  Fiere  the  vaults  of  the  choir  aisle  rest  on  ccrresponcing 
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heads  of  the  buttresses  divided  inside  into  nioalded  wall  piers, 
and  the  wall  opened  with  windoîfs  is  placed  fcack  in  the  face  of 
the  latter,  se  that  nine  rectangalar  chapels  are  foriued,  whose 
depths  are  the  widths  of  the  buttresses. 

îhe  same  arrangement,  but  irith  richer  sabdivision  of  the  plan 
and  ffitb  polygonal  chapels  is  then  fonnd  also  on  the  choir  of 
Freiburg  minster  (Fig.  505)-,  hère  the  high  choir  bas  three  sides 
of  the  hexagon,  and  aocordingly  the  choir  aisle  has  six  sides 
of  the  regular  doodecagon,  bat  the  transition  cf  thèse  forins  in- 
to another  is  effected  by  a  net  vaalt,  îhe  polygonal  sides  of 
the  choir  aisle  are  formed  of  four  sides  of  the  hexagon  again 
with  net  vaults  over  the  chapels,  so  that  they  prcject  two  of 
the  sixteen  sides  beyond  the  reiEâining  buttresses,  »ith  an  angle 
in  the  middle  between  theiL,  The  chapels  are  then  continued  aise 
aloDg  the  parallel  sides  of  the  chcir  aisle  between  the  buttres- 
ses to  the  side  toirers  adjoining  the  transepts. 

The  peculiarities  of  the'î  plan  are  shown  in  an  indeed  less  c 
correct  ffiathematically,  bat  freer  and  grander  conception  cf  the 
plan  of  the  choir  of  the  cathedral  cf  Paris  (?ig.  S06), 

Bere  is  the  cigD  choir  fomed  by  a  rsised  senicircle,  divicec 
by  six  round  piers  at  eoual  cistancss  into  t'ive  parts  and  surr- 
canded  by  double  side  aisles,  Tbe  choir  aisles  are  separsted  by 
gréât  piers  set  opposite  t^e  cboir  piers  and  five  smaller  piers 
bctffeen  theFi,  so  that  to  tbe  five  spaces  of  the  cboir  correspond 
ten  in  tne  choir  aisle.  Tb3ir  second  circle  is  again  sÈproanded 
by  a  third 'concentric  one,  foried  by  six  buttresses  opposite  the 
heavier  piers  and  two  Œoulded  pries  between  each  pair. 

Only  the  «western  part  adjoining  the  parallel  extension  is  di- 
vided by  one  moulded  pier  instead  of  two  piers  in  the  divisions 
of  this  circle  Eade  by  tbe  buttresses,  Eetween  the  six  buttres- 
ses mentioned  then  lie  the  annular  chapels  ^elonging  to  a  later 
rebuilding.  The  choir  is  also  sorrounded  by  two  salleries  divid- 
ed in  triangular  bays  and  they  indeed  correspond  te  câci:  spâce 
between  the  piers  of  the  choir,  three  triangles  in  the  first  cf 
and  five  in  the  second  gallery. 

According  te  ail  Systems  before  mentioned  the  ground  foroi  of 
the  high  choir  is  surroundsd  by  the  concentric  aisles  anf  ttc 
séries  of  chapels.  By  tbe  ^bundant  use  cf  triangular  bays  would 
be  obtained  each  irratienal  relation  or  the  eround  ferirs  te  eacG 
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otùec,  i.e..,  could  be  solved  according  to  a  regular  polygon,  or 
according  to  a  cboir  witfa  five  sides  of  a  decagon,  square  in  its 
genesal  forœ,  ar  be  fornied  aocordiDg  to  ac  entirely  irregular 
polygOD  îTith  single  or  double  choir  aisle,  Soch  arrangetteots  are 
indeed  not  to  be  sougbt,  yst  may  seem  required  in  certain  cases 
by  local  conditions, 

Instead  of  furtber  expla!3atioD,  we  siiall  refer  to  two  examples 
indeed  belonging  first  to  tfae  last  period  of  Gothic  art. 

In  S.  Stepben  in  Beanvaig,  the  votive  of  the  arrangement  of 
its  choir  being  shown  in  Fig,  807,  the  high  choir  is  enclosed 
by  three  sides  of  the  hexagon,  One  of  the  two  side  aisles  curves 
around  the  choir,  but  the  other  stops  abruptly,  so  that  hère  re- 
sults  a  straight  line  teriEination  truncated  by  small  oblique 
sides  froiiî  which  projects  only  one  eastery  chapel, 

î'he  same  ground  motive  is  followed  by  the  plan  of  S,  Gerniain 
l'Auxerrois  in  Paris  with  only  the  différence,  that  ail  bays  of 
the  eastern  end  open  into  chapels  of  certainly  very  irregular 
plans,  which  are  kept  »ithin  the  eastery  rectilinear  termination. 
Arrangement  of  plan  between  choir  and  transepts. 

Âccording  to  tfcs  sicplest  arrangeneni  ,  "che  chapsls  tcric  an  sx- 
ternal  crcjcCLioo  fro:r.  i^j-  line  of  the  side  aisle,  Yet  as  a  rule 
the  space  between  tbis  projectior  and  tbe  trsnsverse  aisle  is 
tilled,  either  by  the   primarily  divided  or  later  added  continua- 
tion of  the  chapels  bo  tbe  transverse  aisle,  or  by  the  arrange- 
cent  of  double  side  aisles  to  the  choir,  The  continned  chapels 
either  bave  tbe  saire  polygonal  ending  as  on  the  choir  (Freibugg), 
or  they  lie  between  the  buttresses  as  simple  rectangular  bays, 

(Fig,  799,  k). 

The  grandest  arrangement  is  ttiat  of  doubled  side  aisles  as 
shown  by  Pig.  797,  found  in  Germany  in  Cologne  anc  âiteaberg, 
as  well  as  on  the  cathedral  of  Amiens  and  at  Eeaovais,  also  many 
other  French  «rorks.  Thèse  then  occur  at  their  sides  again  before 
the  chapels,  so  that  their  eastern  buttresses  ccnceal  the  west- 
ern windoff  of  tbe  latter.  Therefore  is  found  as  a  rule  the  space 
resulting  between  thèse  buttresses  and  the  oblique  sides  of  the 
polygonal  chapels  is  filled  by  the  plan  of  a  stair  tower  (Fig, 
797) ,  which  then  is  either  accessible  f rom  the  chapel  or  the 
eastern  bay  of  the  side  aisle, 

The  wall  between  the  last  chapel  and  the  side  aisle  must  rec- 
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receive  the  side  tbrast  of  the  chapel  ribs  o  o^  in  Plg.  797* 
This  is  so  small,  that  tbe  wall  peouires  no  great  tbickDess,  s 
soŒetiŒes  by  filling  the  corners,  and  at  others  tfae  tbrost  can 
be  opposed  by  a  partial  rib  i  yin  tbe  vaolt  of  the  side  aisle, 
6,  ForiDs  of  Plans  of  Towers, 
The  parpose  of  the  toirers  is  essentially  démonstrative  (Note), 
they  are  to  make  known  the  church  afar  by  the  sound  of  the  bells 
and  their  tapering  shape  ,  and  at  the  same   tioe  bring  the  char- 
acteristic  peculiarities  of  the  entire  foriE  te  an  enhanced  exp- 
ression, 

XTvês  ot  to^sjei'S,  becawse  woA;\\\xv|  \.8  cHanéeà  \tv  tUem  f^O'îti  \a\va\  Vs 
Position  of  towers. 

There  follows  froir  the  parpose  first  the  reouireicent  of  a  pre- 
doîEinant  height,  and  thus  resolts  the  seconc  tiiàt  they  shalï  ce 
built  at  random,  but  at  certain  Œain  peints  stand  in  intimate 
relation  thereto;  i.e,,  rise  cver  certain  particolarly  accented 
points. 

?ie  accordingly  bave  to  distinguish:  — 

1,  îovfers  celonging  to  the   niddle  aisle, 

2,  'îo?7ers  added  to  the  side  aisles. 
The  foncer  find  their  places: — 

a.  Over  the  niiddle  square  of  the  cross  shaped  churcbss  as  cen- 
tral towers. 

b,  At  the  western  end  of  the  œiddle  aisle, 

c,  At  the  north  and  south  enis  of  the  transverse  aisle. 

d.  Cver  the  choir  ending. 

The  second  also  natorally  stand: — 

a.  Eefore  or  on  the  western  bays  of  the  side  aisles* 

b.  Over  the  end  bays  of  the  side  aisles  accompanying  the  trans- 
verse aisle. 

c.  Over  the  eastern  bays  of  the  side  aisles  before  the  begin- 
ning  of  the  choir  polygon. 

d.  In  the  angles  between  the  nave  and  transepts  over  the  cor- 
responding  bays  of  the  side  aisles. 

Froffi  thèse  result  the  following  naturally  occarring  cases. 
1.  The  ordinary  arrangement  of  one  western  tower. 
î.  That  of  two  towers  before  the  ciddle  of  the  transepts  as 
on  S.  Stephen  in  Vienna. 
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A  coiiibinatioD  of  tbese  two  first  arrangements  with  each  other 
Dowhere  occurs  within  oor  knowledge. 

3.  Tfae  arrangement  of  a  central  tower. 

A  coŒbination  of  tbe  last  witii  one  of  the  former  or  îjith  both 
tûe  former  arrangements  is  foand  only  on  works  of  the  transition 
style,  and  was  formed  so  tbat  tbe  middle  tower  sarpassed  the  0 
otbers  in  size»  but  it  tben  always  bas  the  faalt  that  in  a  rec- 
tangular  élévation  one  tower  conceals  one  of  the  other  toiiers, 

4.  The  arrangement  of  two  western  towers. 

5.  The  combination  of  thsse  with  a  central  tower, 

6.  The  arrangement  of  six  towers  at  the  ends  of  the  nave  and 
transepts  in  combination  with  a  central  tower,  as  foand  on  the 
cathedral  of  Laon  and  was  intended  at  Rheims, 

7.  The  combination  of  the  last  arrangement  with  two  other 
towers  before  the  beginning  of  the  choir  polygon  as  intended 
at  Chartres. 

^7ith  the  two  last  arrang'^ments  irust  therefcrs  be  coŒbined  thst 
of  the  central  tôwer,  so  t>iat  ans  is  found  to  dominate  over  the 
great  number  of  competing  towers. 
Central  tower. 

The  arrangement  cf  a  central  tower,  whicb  is  more  rare  îd  gên- 
erai but  is  commcnly  found  in  FTsnce  and  Ènglsnd,  reguires  in 
the  plan  only  the  strengtfcening  of  tbe  crcssing  piers  treated 
on  p.  297,  and  therefore  mast  be  tbe  most  economical  of-  ail 
when  a  transverse  aisle  exlsts.  Substantially  increased  will 
be  the  effëct  by  small  stair  towers  in  the  vicinity  of  the  cen- 
tral tower  or  at  the  angles  of  the  transepts  as  on  Notre  Dame 
at  Dijon. 

Tower  over  the  choir. 

The  arrangement  of  a  tower  over  the  choir  ending  does  not 
harmonize  well  with  its  polygonal  form,  and  is  found  only  over 
rectagular  choirs  on  certain  buildings  cf  the  late  period,  thus 
in  extremely  picturesque  form  on  the  two  aisled  cburch  of  K'ied- 
erasphe  in  upper  Besse.  It  cannot  further  be  combined  with  the 
arrangement  of  a  transverse  aisle.  since  the  tower  would  seem 
to  be  removed  from  over  ths  crossing  to  the  wrong  place, 

A  single  western  tower. 
The  western  end  of  the  middle  aisle  offers  the  only  single  lo- 
cation existing  on  the  church,  if  we  except  the  arran.^ement  of 
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a  Crossing  tower  and  that  last  mentioned,  and  tiierefore  it  will 
combine  hère  a  synucetrical  forni  of  tbe  îibole  witb  the  econonic- 
ally  préférable  single  tower.  Farther  the  widtb  of  tbe  middle 
aisle  offers  a  great  base  for  tbe  proposed  tower  and  tbsrefore 
allows  a  greater  development  in  beight  tban  would  be  possible 
fer  one  over  the  narrower  3iàe  aisles.  Herein  lie  tbe  advanta- 
ges  of  tbe  single  western  tower.  On  tbe  contrary  the  disadvant- 
age  is  peculiar  to  it,  that  at  least  the  four  of  the  side  faça- 
des proQQce  an  excessive  detacbed  effect;  this  faalt  appears 
strongest  on  single  aisled  cburches,  where  tbe  tower  conceals 
tbe  entire  gable  end.  It  is  redaced  in  the  ireasure  that  the 
tower  is  enclosed  by  the  slde  aisles. 

For  tbe  relation  of  the  tower  to  the  middle  aisle  to  be  con- 
ceivable,  the  widtb  of  tbe  latter  must  fietemine  the  square  of 
the  tower.  But  since  the  nscessary  thickness  of  the  walls  of  t 
the  tower  or  tbe  widths  of  the  arches  and  piers  replacing  tbe 
latter  exceeds  that  of  the  divided  arches  of  the  nave  piers,  so 
hère  is  given  greater  play.  within  which  that  deterinination  is 
to  be  nnderstood. 

Thus  the  clear  width  of  the  tower  corresponds  to  the  clear  w 
ffidth  of  the  xiddle  aisle,  or  the  side  of  the  external  square 
of  the  tower  to  the  width  of  the  middle  aisle  with  the  added 
widths  of  the  piers,  or  the  axes  of  the  piera  may  fall  in  the 
middle  thiokoess  of  the  tower  walls,  or  finally  thèse  may  liait 
the  external  square  of  the  tower.  For  ail  the  proportions  œent- 
ioned  could*  be  given  a  large  number  of  exaœples. 

What  then  oonoerns  the  position  of  the  tower  in  the  longitud- 
inal direction,  the  usual  arrangement  is  that  whereby  its  ©ntire 
ground  area  projects  free,  and  indeed  froœ  the  internai,  or  as 
in  Wetter  from  the  external  face  of  the  western  wall. 

îhe  internai  area  of  the  tower  either,  as  on  Freiberg  cathed- 
ral,  forŒS  an  open  vestibule  and  the  church  portai  recèdes  to 
tbe  eastern  wall  of  the  to;Ter.  or  it  is  taksn  into- ths  church 
by  an  arcbed  opening.  tbe  portai  bein^  placed.in  tbe  western  w 
wall,  a  third  arrangeicent  would  be  an  enclosed  vestibule  furnish- 
ed  with  doorways  at  tbe  west  and  east. 

The  différent  developŒents  of  thèse  arrangements,  according 
to  tbe  beight  of  this  lower  story  of  tbe  tower,  will  be  èxamiDed 
with  the  développent  of  th3  section  and  élévation. 
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The  connection  witb  tfae  cbarch  is  more  clearly  expressed  if 
at  fcoth  sides  of  the  tower  tbe  side  aisles  each  continue  in  one 
bay,  so  that  the  tower  is  built  about  to  the  middle,  or  aboat 
as  on  the  church  of  Franketïberg  each  of  them  continue  for  two 
bays,  so  that  the  western  irall  of  the  side  aisles  is  entirely 
or  approzigately  in  the  liae  of  the  western  tower, 

Both  arrangenents  last  irentioned  could  be  conibined  with  eacû 
of  the  above  mentioned  uses  of  the  internai  area  of  the  towep, 
but  the  first  could  only  lead  to  placing  the  doorway  back  in  t 
the  Eiddle  of  the  area  of  the  tower,  so  that  half  the  latter 
foriEs  the  vestibule,  but  the  other  half  is  taken  into  the  inte- 
rior  (F'ig.  308).  îhe  connection  of  the  latter  half  with  the  ch- 
urch îiill  be  ffiore  complète  if  it  opens  sidewise  into  the  adjac- 
ent bays  of  the  side  aisles,  then  the  eastern  angles  of  the  tow- 
er being  supported  by  isolated  piers  as  shown  in  the  right  half 
of  the  saiie  Fig. 

If  the  sides  of  an  entirely  included  western  tower  are  open, 
there  wculd  resuit  with  two  bays  of  the  side  aisles  adjoining 
the  tower  a  cier  standing  in  the  middle  of  the  tower  square  as 
shown  in  the  left  half  of  ?ig.  S09.  The  omission  of  this  would 
Dot  hamonize  with  the  reiraining  systeic  of  the  tower,  and  again 
a  dividing  rib  in  the  tower  vault  reguiring  a  pier  on  the  other 
hand  the  arrangenent  of  one  or  nore  woulc  not  hariEonize  with  t 
the  other  systeir  of  the  vaults  cf  cthe:  side  aisies -leads  to  a  b 
bay  adjoining  the  tower  (Fig,  809.  right  half),  or  finally  it 
requires  a  peculiar  solution  of  the  vaults  of  the  side  aisles 
corresponding  about  to  Figs.  90  and  90  a,  as  found  in  an  even 
iDore  coiEplex  way  in  3.  Pierre  in  Louvaxn, 

Such  difficulties  are  indeed  removed,  when  the  systeit  of  con- 
struction of  the  entire  church  is  developed  from  the  construct- 
ion of  the  tower  instead  of  from  the  choir.  Eut  this  reversai 
of  the  legitiniâte  proportions  contrary  tn  the  importance  of  the 
whole,  as  œay  be  easily  conceived,  introduccE  en  entire  séries 
of  other  faults. 

Therefore  the  arrangement  last  mentioned  permits  the  entire 
opening  of  three  sides  of  the  tower  into  the  church,  coinfcined 
with  the  arrangement  of  one  western  tower  in  a  rather  violent 
manner,  while  it  is  to  be  regarded  as  the  most  complète  soluti- 
on of  the  arrangement  of  two  western  towers,  and  in  the  latter 
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is  luade  easier  by  the  sŒall  area  of  tbe  daimeiisions  of  the  nec- 
essary  piers* 

Towers  before  the  transTerse  aisl©. 

ÊverytfiiDg  just  said  of  western  towers  siiuilarly  applies  to 
tbe  towers  placed  before  the  transverse  aisle,  Other  différen- 
ces would  only  resuit  hère  according  as  the  towers  directly  ad- 
join  the  iciddle  crossing  sguare,  or  are  separated  therefrom  by 
a  bay  correspondîDg  to  the  î^idth  of  the  side  aisle.  Id  the  first 
cases  the  crossing  pier  becoices  at  the  sanie  tiiue  the  inner  pier 
of  the  tower,  and  the  arrangement  takes  aboat  the  forin  given  in 
Fig.  810, 

Two  western  towers. 

îhe  arrangement  of  two  western  towers  is  best  suited  to  the 
systea  of  the  plan  afd  also  niost  favorable  to  the  development 
of  the  western  side.  The  relation  of  the  tower  square  to  the 
side  aisle  can  be  the  ssire  as  the  relation  of  a  single  western 
tower  to  the  middle  aisle,  The  limited  width  of  the  side  aisle 
causes  tbis  arrai^ement  te  bs  the  usual  one,  whereby  the  clear 
width  of  the  side  aisle  agrées  witb  tbat  of  the  tower,  and  the- 
refore  with  the  excess  of  the  thickness  of  its  walls  projects 
at  one  side  beyând  tne  outer  face  of  the  side  aisle,  and  on 
tbe  other  side  carrows  the  enclosed  part  of  the  middle  aisle. 
Western  towers  before  doubled  side  aisles. 

A  furtber  increase  of  th?  tower  sguare  results  ubereby,  liiac 
its  middle  lines  project  beyonc  those  of  the  side  aisles,  and 
tberefore  tne  towers  bave  ?  lïore  important  projection  externally 
than  froŒ  ths  Esre  thickness  of  tbe  wall  (Fig.  311),  îhe  last 
arrangeiEent  was  indeed  Œost  coœŒon  and  is  found  in  ail  periods 
of  Gothic  art,  froni  the  earliest  time  (cathedral  of  Noyon)  until 
tbe  end  of  the  15  th  century  (S.  îiartin's  cburch  in  cassel),  In- 
deed it  includes  a  certain  caprice  and  cannot  go  to  the  estent, 
that  the  walls  of  the  side  aisles  abut  against  tbe  middle  of  t 
the  tower  square,  and  ther'^fore  the  towers  bave  tbe  saire  size, 
which  is  given  tbeni  by  the  arrangenent  of  doubled  side  aisles. 

With  doubled  side  aisles,  three  arrangements  are  possible  for 
complète  connection  of  theii  with  the  church.  For  the  ro.w  of  pi- 
ers  between  the  side  aisles  may  continue  in  tbe  towers,  and  th- 
ere  lead  to  the  plan  of  the  four  vaalt  bays  with  intcrniediate 
piers  in  the  iniddle  of  each  square  side  of  the  tower  sith  a 
middle  pier  at  the  centre  of  the  area  as  in  Cèlogne  cathedral. 
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is  Bade  easier  by  ttie  SŒall  area  of  tbe  ddimeDsions  of  the  nec- 
essôpy  piers, 

Towers  before  the  tr an averse  aisle. 

ÉverytftiDg  just  said  of  ^vestern  towers  siicilarly  applies  to 
tbe  toïiers  placed  before  tbe  transverse  aisle.  Qther  différen- 
ces would  only  resuit  hère  according  as  tbe  towers  directly  ad- 
join  the  middle  crossing  sguare,  or  are  separated  therefroK  by 
a  bay  corresponding  to  the  width  of  the  side  aisle.  In  the  first 
cases  the  crossing  pier  beccnies  at  the  sanie  tinie  the  inner  pier 
of  the  tower,  and  the  arrangement  takes  about  the  forE  given  in 
&ig.  810, 

Two  western  towers. 

îhe  arrangeicent  of  two  western  towers  is  best  suited  to  the 
systen  of  the  plan  aÉd  also  most  favorable  to  the  development 
of  the  western  side.  The  relation  of  the  tower  square  to  the 
side  aisle  can  be  the  saire  as  the  relation  of  a  single  western 
tower  to  the  middle  aisle,  The  lîmited  width  of  the  side  aisle 
causes  this  arrangement  te  be  the  usual  one,  whereby  the  clear 
width  of  the  side  aisle  agrées  with  that  of  the  tower,  and  the- 
refore  with  the  excess  of  the  thickness  of  its  walls  projects 
at  one  side  beyând  tne  outer  face  of  the  side  aisle,  and  on 
the  othsr  side  carrows  the  enclosed  part  of  the  uiddle  aisle. 
Western  tovfers  before  doubled  side  aislss. 

A  further  increase  of  the  tower  sguare  results  thereby.  liiai: 
its  middle  lines  project  teyond  those  of  the  side  aisles,  and 
therefore  toe  towers  bave  ?.  irore  iirportant  projection  externally 
than  froŒ  ths  mère  thickness  of  the  wall  (Fig.  311).  îhe  last 
arrangement  was  indeed  Œost  coniron  and  is  found  in  ail  periods 
of  Gothic  art,  fron  the  earliest  time  (cathedral  of  Noyon)  until 
the  end  of  the  15  th  century  (S.  {iartin's  church  in  Câssel).  In- 
deed it  includes  a  certain  caprice  and  cannot  go  to  the  e^ftent, 
that  the  walls  of  the  side  aisles  abut  against  the  niddle  of  t 
the  tower  sguare.  and  ther'^fore  the  towers  bave  tbe  saire  size, 
ffhich  is  given  tbeni  by  the  arrangement  of  dcubled  side  aisles. 

»Uth  doubled  side  aisles.  three  arrangements  are  possible  for 
coiTiplete  connection  of  thei  with  the  church.  For  the  row  of  pi- 
ers  between  the  side  aisls3  Eay  continue  in  the  towers,  and  th- 
ere  lead  to  the  plan  of  the  four  vault  bays  with  intemiediate 
piers  in  tbe  middle  of  each  square  side  of  the  tower  with  a 
middle  pier  at  the  centre  of  the  area  as  in  Cèlogne  cathedral. 
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fîarther  tbis  bisection  can  only  go  to  the  intermediate  piers  of 
tbe  tower  walls.  and  to  avoid  tbe  isolated  middle  colomn,  the 
internai  room  of  the  toirer  can  be  spanned  by  an  octagonal  cross 
vault  as  in  the  cathedral  of  Paris,  pinally  also  the  bisection 
of  the  vaalts  of  the  side  aisles  can  be  chsnged  into  nnity  by 
means  of  a  systeni  of  triangles  befcrs  the  junction  with  the  tow- 
er  as  in  Piga  S12,Likeîrise  a  raising  of  the  starting  point  is 
in  Fig,  90  fould  be  possible. 

Thèse  différent  arrangements  of  the  vaults  exert  a  certain  in- 
fluence on  the  form  of  the  portais  of  towers,  A  combination  in 
the  mode  of  fig.    812  naturally  leads  to  the  plan  of  a  portai  o 
opening  in  the  œiddle.  This  arrangemetit  is  carried  out  on  the 
catèedral  of  Paris  in  the  way,  that  the  before  mentioned  intar- 
mediate  pier  in  the  middle  of  the  western  side  of  the  tower  is 
also  the  dividing  pier  of  th©  double  doorway  of  this  portai, 
wherefore  in  contrast  to  the  otherwise  small  width  of  the  last 
pier  extends  through  the  eatire  thiokness  of  the  wa,,,  while  t 
the  arched  jambs  of  the  portai  project  from  the  face  of  the  wall 
and  extend  before  the  angle  buttresses.  On  the  oontrary  in  Col- 
ogne cathedral  the  t>isection  is  made  and  led  to  the  removal  of 
the  portai  of  the  tower  to  the  bay  adjoining  the  middle  aisle, 
while  the  outer  bay  adjoining  the  entrance  forms  a  chapel  beside 
it,  that  opens  to  the  west  by  a  vrindow. 

But  generally  the  arrangement  of  portais  in  the  side  towers 
is  not  an  absolute  rule.  Çor  example  they  are  wanting  on  the  c 
ohuroh  S.  Elisabeth  at  Marburg,  the  cathedral  in  Meissen,  the 
church  S.  Lorenz  in  Nuremberg,  and  they  are  further  lacking  on 
the  towers  of  the  side  aisles  of  the  transepts  of  the  cattedrals 
of  Laon  and  of  Rbeims. 

ne  hâve  already  charcact'^rized  tne  complète  combination  of  t 
tbe  internai  rooms  of  thèse  side  towers  with  the  aisles  as  best 
corresponding  te  the  entire  arrangeF-ent.  Differing  arrangeiEentE 
Eay  hers  avail  as  exceptions,  as  the  complète  coEbination  with 
the  towers  of  the  Eiddle  aisle.  On  rcany  older  towers  the  lower 
rooŒ  is  entirely  enclosed,  and  also  is  the  rôle  m  north  Gernar 
brick  charches*  The  middle  aisle  extends  betjieen  the  tîvo  towers 
aliEcst  TTithoat  exception,  since  the  abotments  for  t   vanlt  betw- 
een  the  two  toî?ers  are  given  in  theic,  and  hence  the  continuation 
of  the  middle  aisle  to  the  line  of  the  «estern  towers  through 
the  entire  plan  seeŒS  requlred.  An  omission  of  this  outer  bay 
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of  the  middle  aisle,  as  foand  on  the  western  side  of  Prieciberg 
cfcurch  according  to  tbe  original  plan  (Fig.  813),  irhereby  the 
towers  enclose  an  uncovered  forecoutt  a,  leads  only  to  saving 
a  sEall  pièce  of  vault,  but  on  the  contrary  to  the  loss  of  a 
very  usefal  rooni  and  to  a  divided  fom  of  î?estern  entrance, 

Since  the  side  tôiècs  of  narrov?  side  aisles  were  frequently 
Doade  !7ider,  middle  piers  tofore  wide  giddle  aisles  of  single 
aisled  churches  cnay  hâve  I-bss  than  the  breadth  of  the  middle 
aisle  in  a  converse  sensé  (F'ig.  S14),  The  wiirth  can  be  made  as 
needed,  leaving  sufficient  space  for  passage  in  the  lower  room 
of  the  tower. 

In  such  a  plan  as  given  in  Flg,  S14,  the  junction  with  the 

church  can  be  narrower,  if  the  tower  is  utilized  as  abutaent  of 

vaults  by  the  course  of  the  ribs,  nheve   the  triangles  a  b  c  ic 

Figs,  57  or  58  are  vawlted  and  the  buttresses  at  the  angles  b: 

can  be  omitted, 

Ey  iiieans  of  corbelliné  tben  occars  the  pcssibility  of  making 

rectanéglar 
the  lower  ground  area  of  tbe  tower  inèxead  of  square,  and  indeed 

by  strengthening  the  western  »all  by  two  buttresses,  frcŒ  wbich 

PDoject  at  both  sides  the  corbellings  sûpcorting  the  walls  of 

the  tower  (Pig.  814  a,  section).  Such  forms  can  finally  pass  i 

into  the  higher  corbelled  gable  hcre. 

Onsymmetr  ical  arrangeaients  . 

Since  in  the  preceding  ail  arrangeirents  designated  as  synuet- 
rical  are  so  only  in  regard  to  the  western  façade,  on  the  cont- 
rary becoffiong  unsyiiretrical  for  the  north  and  south  sides,  then 
also  for  the  western  façade  simple  works  may  aise  départ  from 
syffiffietry,  thereby  in  many  cases  producing  csterial  utility  and 
a  very  picturesoue  gênerai  effect.  Justifying  reasons  therefore 
mast  wsll  be  founc  in  loc&l  ccnci tiens. 

Sucn  unsyTTffietrical  plans  resalt  wfcen  the  tower  bas  a  position 
witb  only  a  sycuetrical  effect  wben  doublée,  or  in  siall  dinen- 
sions  is  placed  on  the  int^îrsection  fomed  by  tbe  buttress  asd 
tbe  adjeacent  wall. 

In  Gericany  is  indsed  generally  symmetry  is  as  sacred  to  the 
"cultured  public"  as  dogs  and  cats  were  to  the  BJgyptianr,  and 
anything  opposing  it  can  scarcely  be  executed, 

It  appears  in  Ëngland  as  shown  by  niany  ccodern  buildings,  tbat 
greater  freedcii  is  allowed  in  this  respect,  Indeed  it  cannct  be 
denied,  that  the  œonuiEental  cbaracter  is  so  irucb  diminisned  by 
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an  uDsyiDiDetrical  arrangeŒent  of  the  tower  as  the  tfae  pictaresoue 
effect  gains.  Ûntoptunately  tbe  cases  are  not  rare  jihen   liicited 
means  make  only  the  last  attainable, 
Walls  and  piers  of  towers. 
Solid  tower  «ails  b^lov. 
îf  ne   no»  retnrn  to  that  regalar  symmetrical  arrangement  of 
towers,  there  then  résulta  an  essential  différence  whetber  tùe 
System  of  constracticn  of  towers  is  calcalated  on  a  strengthen- 
Ing  of  the  îfalls  by  buttregses  extending  down  to  the  base  or 
such  are  lacking.  îhe  last  arrangement  is  simplest;  the  tower 
square  increased  by  the  thickness  of  the  «ails  projects  from  t 
the  inner,  or  as  in  Wetter  from  the  oatside  face  of  the  wall  of 
the  western  façade,  and  affords  the  required  base  for  ail  sepa- 
rate  parts  extending  upward  as  on  the  tower  of  the  Frankenberg 
church  (Pig.  315),  bnttresses  already  resuit  above  the  portai 
story  by  the  offset  in  the  outer  face  of  the  wall,  withou-t  com- 
ing  in  contact  with  the  walls  and  piers  of  the  church.  Even  the 
internai  area  of  the  tower  could  be  taken  intc  the  church,  when 
the  eastern  corners  would  be  supported  by  isolated  piers,  fer 
which  certainly  would  be  required  considérable  dimensions.  Eut 
generally  hre  intire  System  makes  necessary  great  tbickness  of 
the  walls,  if  the  tower  bas  a  moderate  height. 

Buttresses  carried  dCTn  externally  and  internally. 

If  we  DOW  assume  the  buttresses  te  extend  ào?Fn  to  the  founda- 
tion,  the  piers  must  fall  ic  the  direction  cf  tne  àivideà  arcnes, 
ana  it  iîoulé  first  producc  on  an  externally  projecting  tower  tbe 
conditions  shown  in  Fig.  516. 

In  the  right  balf  of  Fig.  Sl6  the  tower  buttresses  Project  f 
froffi  the  internai  side  cf  the  western  wall  as  internai  buttres- 
ses, the  dividing  arches  extend  frcm  the  buttresses,  tbus  from 
the  points  a  to  the  nearest  piers,  and  the  spaces  between  the 
buttresses  and  the  bays  lying  next  tfcem  are  spanned  by  4:.uDnel 

vaults. 

In  the  left  half  is  then  found  the  arrangement  corresponding 
to  the  System  of  the  Preifc3rg  minster,  whereby  the  buttresses 
are  placed  under  the  dividiné  arches,  so  that  only  the  upper 
part  of  their  western  half  is  deweloped.  If  the  northeast  and 
southeast  buttresses  extend  from  the  ground,  in  both  cases  the 
doorway  or  window  opening  tfas  western  wall  must  be  set  farther 
out  of  the  axis  of  the  side  aisle,  as  occurred  in  Freiberg  in 
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regard  to  the  western  rose  window.  Bowever  tbis  fault  would  be 
avoided  by  strengthening  the  angle  pier  d,  wbereby  tbe  tower 
buttresses  conld  stand  on  the  arches  tarned  froo  c  to  d  in  the 
left  half  of  Pig.  810, 

If  we  noïT  assume  a  western  tower  incloded  between  the  side 
aisles  as  closed  walls  at  both  sides,  then  retaining  the  System 
of  tower  buttresses  shown  in  the  left  half  of  Fig.  816  at  both 
sides  under  the  cross  arches,  as  then  are  at  the  east  beneath 
the  divlding  arches  or  according  to  the  arrangement  shown  in  t 
the  right  half  are  beneath  the  séries  of  compartme  ta,  or  final- 
ly  a  division  into  bays  is  given  to  the  side  aisles  adjoining 
the  tower,  a  division  entirely  différent  from  the  others  accord- 
ing to  that  shown  in  the  left  half  of  Fig,  817,  i.e.  it  would 
in  a  sensé  form  a  transverse  structure  before  the  western  end 
of  the  chnrch,  from  the  middle  of  which  rises  the  tower, 

Both  hâlves  of  Pig.  817  exhibit  the  analogous  case  of  the 
plan  of  a  tower  open  on  three  sides.  In  the  right  half  the 
nucleus  of  the  eastern  pier  of  the  tower  is  formed  by  the  square 
of  the  thickness  of  the  wall,  before  which  projects  the  buttres 
extending  beneath  the  arch.  lo  the  left  half  the  systeir  of  div- 
ision in  bays  about  like  the  arrangement  of  S.  Pierre  in  Louvain 
is  80  changea,  tha  to  it  is  addeo  as  essential  éléments  the  t 
tower  piers  formée  accordinm  to  the  reguired  plans.  The  shape 
of  the  last  substantially  agrées  witc  that  shown  in  the  right 
half,  yet  with  a  considérable  width  of  the  tower  buttress  nearly 
pruduces  a  tjermination  of  the  western  ta-y  of  the  nave,  as  then 
the  great  thickness  of  thig  tower  pier  stamps  the  arrangements 
in  Pigs.  Sl6  and  817  as  still  incomplète. 

In  tha  plans  described  with  buttresses  at  the  sides,  the  tower 
foBms  an  entirely  indépendant  whole,  which  maintains  perfect  s 
stability  without  any  aid  froaa  the  mass  of  the  church.  This  iso- 
lation ttf  the  pier  would  bring  the  advantage,  that  the  settleBa- 
©nt  oaused  by  the  greater  weight  of  the  tower  would  reanain  with- 
out influence  on  the  construction  of  the  church.  Yet  this  advan- 
tage  is  lost  by  the  bond  of  the  tower  masonry  with  the  vault  p 
piers,  and  therefore  to  ensure  it,  the  to»er  piers  forœod  as  in 
Fig.  817  must  bave  the  necessary  strong  piers  for  reoeiving  the 
vaults  without  any  bond  an  separate  down  to  the  foundation.  But 
this  last  arrangement  would  make  impossible  the  extension  of  the 
tower  foundations  on  the  side  next  the  church,  and  thus  is  not 
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easily  executed. 

If  aocording  to  the  first  rules  of  constructioû  the  foundati- 
ons  are  so  dimensioned,  that  beneath  each  pier  and  wall  each  s 
square  unit  if  the  ground  bears  only  a  pernoissible  pressure,  e 
everywhere  the  same  for  a  yieldin^î  soil  (p.  189^  14Q)^  ît  is 
î^enerallu  unnecessary  to  count  on  a  greater  sinking  of  the  tower 
walls,  indeed  for  the  follo»ing  reasons.  The  causeri  of  suoh  wo- 
ould  only  be  in  the  greater  coœpreasion  of  the  joints  in  the  m 
aiasonry  of  the  toirer  by  the  greater  load.  But  this  compression 
ceases  with  the  complète  hardening  of  the  mortar.  Since  it  is 
now  assumed,  that  between  the  tiœe  in  which  the  masonry  of  the 
tower  is  oarried  to  the  height  of  the  walls,  and  the  further 
construction  of  this  upper  part  will  elapso  sufficient  tiœe  for 
the  hardening  of  the  mortar,  then  the  sinking  can  only  occur  in 
the  upper  part  not  connected  with  the  church.  (On  a  yielding  s 
soil  the  érection  can  bo  proceed,  that  at  no  time  may  the  pres- 
sures under  adjacent  parts  show  too  great  différences. 
Réduction  of  -inner  tower  piers. 

But  by  the  loss  of  icdependence  of  tbe  tower  are  given  the 
iceaDS  of  a  coDsiderable  rédaction  of  tbe  nass  of  the  eastern 
tower  piers,  indeed  on  tbe  following  grounds,  It  was  chiefly  g 
tbe  arrangement  of  battresses  for  the  tcwer  that  required  this 
inconvénient  size.  Bat  dch  the  buttress  présents  a  variation 
froiE  the  vertical  directicTi,  thus  in  a  way  stiffening  the  tower, 
then  increasing  the  bearing  area  of  the  foundations  at  the  poi- 
nts, where  the  effect  of  the  load  is  concentrated,  thos  at  the 
corners. 

But  the  last  parpose  may  also  be  attained  as  a  rule  by  a  con- 
sidérable depth  of  such  tower  foundations  already  of  a  strong 
batter,  asc  as  for  the  first,  the  endesvor  would  be  just  as  cok- 
plete  if  the  buttress  is  entirely  separated  froin  the  icasonry  of 
the  tower,  and  is  only  connected  therewith  by  arcces  at  différ- 
ent beights,  also  as  with  full  connection  this  is  broken  above 
each  gallery  by  passages.  Sut  to  the  service  given  by  such  iso- 
lated  buttresses  corresponds  pertactly  the  stress  imparted  te 
the  inner  tower  piers  by  the  adjacent  dividing  arches  and  the 
walls  thereon,  and  generally  by  the  entire  System  of  the  con- 
struction of  the  church.  Âccordingly  for  thèse  inner  tower  piers 
yet  esists  only  the  necessity,  that  they  afford  sufficient  area 
for  receiving  the  upper  ccnsiderably  diirinished  parts  extending 
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above  the  roof. 

With  two  oDoderately  larga  western  towers,  each  corresponding 
to  a  side  aisle,  it  will  suffice  to  oonstruct  the  tower  and  or- 
ossing  piers  witii  tiie  size  of  four  dividing  arches  meeting  on 
them  irith  rounds  remaining  between  them  for  tho  cross  arches, 

For  more  important  dimensions  of  the  tower,  thus  for  the  ar- 
rangement of  one  western  tower  or  of  two  corresponding  to  doub- 
led  side  aisles,  the  inner  tower  piers  would  be  strengthened, 
and  this  would  be  done  by  the  formation  of  the  arches  in  three 
layers,  so  that  the  plan  of  the  orossing  pier  would  be  made  as 
shown  in  fig.  786  d. 

Parther  baok  was  given  the  plan  and  internai  élévation  of  the 
lower  part  of  the  tower  portion  of  the  collegiate  church  of  Man- 
tes, which  in  a  partioularly  clear  manner  shows,  how  the  stabil- 
ity  of  the  inner  tower  piers  is  obtained  by  the  connection  with 
adjacent  parts  of  the  building. 

Dividing  arches  receive  the  buttresses. 

A  further  réduction  of  t>ie  mass  of  the  innsr  to^er  piers  coald 
be  obtained  pyitbin  certain  liicits  by  placing  the  buttresses  on 
the  dividing  arches. 

A  sîEKilar  ârrangenect,  the  placiné  et   piers  on  arcDes,  tcay  t 
tirst  be  reprssented  by  tb-ît  given  in  Flg.  311,  prcduced  by  side 
piers  prcjectiné  beyond  tb*?  side  aisles.  For  hère  accorcing  to 
the  projection  of  the  tower,  the  eastern  buttress  a  of  the  tower 
closed  the  wicdow  of  the  bay  of  the  side  aisle  if  carried  up  f 
froîii  the  groQnd.  Therefore  on  the  cathedral  of  SheiŒs  broad  ar- 
ches are  turned  from  the  angles  of  the  toner  sqaare  to  the  near- 
est  buttresses  on  the  side  aesle,  thus  to  b  in  Pig.  311,  which 
strike  the  side  of  the  latter.  on  it  being  set  the  tower  buttr- 
ess with  length  extecding  beyond  the  crown  of  the  arch.  Eut  th- 
is arrangement  even  reouires  the  extreice  width  of  the  buttress, 
to  offer  résistance  to  the  thrust  so  ecucû  increased  by  the  load. 

But  we  Eeet  an  essentially  différent  condition  in  the  internai 
aisle  piers.  None  cf  theŒ  is  sufficiently  strong  te  resist  the 
thrust  of  the  arch  increased  by  the  loading,  and  therefore  it 
only  remains,  either  to  strengthen  the  piers  bearest  the  tower 
so  far,  that  this  thrust  ends  in  them,  or  to  take  into  account 
the  résistance  of  the  entire  séries  cf  arches,  then  strengthen- 
ing  the  corner  or  crossing  pier.  Thus  in  both  cases  niust  be  ad- 
ded  to  one  of  the  piers  lEentioned  about  what  coula  be  taken  froii; 
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tbe  tower  pier,  so  that  no  real  advaEtage  is  to  be  obtained  tl^reby. 

Honever  far  the  réduction  of  the  inner  tower  pier  must  go  is 
in  certain  cases  to  be  basad  oa  oalculations,  allied  to  those 
made  for  the  middle  pier  (p.  153  et  seq.).  The  load  must  not  ex- 
ceed  the  allowable  linsit  of  coaapression  of  the  atone,  and  the 
line  of  pressure  under  the  influence  of  the  vaults  of  the  tower 
and  of  the  aisle  must  not  take  Aadirection  too  near  the  outside 
and  the  foundation  must  be  ealarged  suffioienltn  that  th©  tend- 
ency  to  sinking  of  the  inner  piers  is  no  greater  than  for  the 
outer  ones.  If  thèse  conditions  are  satisfied  and  corresponding 
considération  is  devoted  in  the  progress  of  the  construction  to 
the  setting  of  the  masonry,  then  for  a  suitable  building  nothing 
is  to  be  feared  for  the  toiter. 

The  depth  of  the  foundation  walls  in  the  ground  will  be  deter- 
mined  by  their  graduai  increase  ia  thickness,  by  the  limit  of 
frost  and  by  any  possibility  of  the.reœoval  of  earth  ajround  them. 
To  carry  the  foundations  of  towers  into  ground  of  high  résistance 
much  lower  than  th-e  ground  walls  of  a  church  is  geaerally  usel- 
ess,  but  is  even  doubtful  in  aome  cirmums tances . 
Thickness  of  walls. 

On  the  thickness  of  walls  and  size  of  piers  nothing  gênerai 
Œay  well  be  stated,  since  according  to  the  constructive  princi- 
ple  of  the  whole,  since  this  is  œade  according  to  the  height  as 
well  as  to  the  exécution  of  the  masonry.  An  enuiiîeration  of  thèse 
proportions  on  execated  works  could  therefore  be  really  usefal 
only  in  connection  with  a  représentation  of  ths  entire  construc- 
tion, and  therefore  we  linit  ourselves  to  the  proportions  cf  the 
tower  at  Frankenberg  as  linaits  for  the  thickness  of  the  walls  of 
the  lower  story  of  a  tower, on  whicb  no  buttresses  are  found  on 
the  lower  story,  and  the  thickness  cf  the  walls  is  S/14  of  the 
internai  span,  with  those  of  freiberg  ninster  can  be  contrasted. 
where  the  thickness  of  the  walls  is  1/S  of  the  tower  square,  w 
while  the  arrangeffient  of  v3ry  wide  buttresses  aids  them.  On  north 
Gernian  brick  buildings,  partly  on  account  of  the  smaniiBel  streng- 
th  of  the  materiala,  partly  for  the  nassive  tower  fornis  thereby 
reguired,  the  proportions  at  Frankenberg  are  even  exceeded,  and 
for  example  on  the  towers  of  the  church  S.  l^aris  at  Liîbeck  the 
thickness  of  the  wall  is  3^4  of  the  clear  widtb  of  the  tower. 
Connection  of  towers  with  stair  towers. 

With  the  towers  are  usually  connected  stair  towers,  which  even 
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beconie  necessary,  if  access  to  the  upper  rooŒS  in  tbe  towers  is 
not  arranged  fron  tbe  attic  over  the  vaults. 

We  bave  faere  cbiefly  to  '^istingnisb  between  two  kicds  of  plans, 
tirst  tbe  usual  one  of  stair  towers  ^laced  before  tbe  exterior, 
acd  tbose  entirely  concealed  aod  more  rarely  occurring,  where 
tbe  stairway  is  taken  in  tbe  tbickness  of  tbe  ?rall,  as  in  tbe 
tower  cf  Fraokenberg  churcb  (Pig.  515  a), 

Witb  tbe  last  arrangement  is  connected  a  disadvantage,  tfaat 
tbey  weaken  tbe  irasonry,  wbile  tbe  volame  about  tbe  stairway  is 
reduced  about  9/10»  if  tbe  steps  are  incladed,  îberefore  in  re- 
gard to  construction  it  is  to  be  justified  in  èll  cases,  «fben 
tbe  niass  of  tbe  to»er  walls  and  pier  consist  of  rnbble,  so  tbat 
tbe  eut  stone  of  tbe  steps  and  enclosing  walls  must  replace  the 
loss  in  voluice  by  tbe  gcodness  of  tbe  material  and  tbe  jointing 
of  tbe  njasonry. 

Yet  in  a  bigber  degree  ig  it  injarious  to  the  artistic  expres- 
sion of  the  tower.  For  exactly  according  to  tbe  prsdoŒinant  es- 
tent in  balf  tbe  to?îe'r  will  tbe  stairs,  tbat  give  access  to  tbe 
Kost  important  room  in  tbs  tower,  namely  tbe  belfry,  fims  an 
especiâlly  important  arrangement  for  ail  tbat  do  not  fear  it. 
îbis  is  inôeed  tbe  same  in  every  building  of  several  stories, 
but  it  is  bere  nade  évident  and  most  be  visitle  externally  cr 
internally.  But  tbe  internally  visible  location  of  massive  sta- 
irs  inside  tbe  tower  room  wculd  restrict  tbe  tcwsr  wall  telow 
and  tbe  arrangement  of  tbs  belfry  sbcvs,  also  tbe  space  reguired 
for  swinging  th'e  bells  inconveaisntly.  Iherefcre  it  rsmains  most 
usual  to  Project  from  the  -^ixtericr  in  crder  te  give  its  cbarac- 
ter  to  tbe  tower,  wbicb  consists  in  a  contrast  to  tne  enclosed 
structures  representing  pylons  and  pagodas,  in  tbat  it  bas  to 
obtain  tbe  largest  possible  internai  space. 

But  the  combination  of  tbe  smaller  stair  towers  witb  tbe  great 
structure  also  increases  tbe  effect  cf  tne  latter,  and  lencs  it 
a  certain  picturesgue  cban;.  even  when  tbe  arrangement  varies 
from  symmetry,  as  tben  in  simpler  works  tbe  arrangement  of  tbe 
stair  tower  seldom  forms  tbe  principal  ornament  of  the  wbole. 

Tbe  ordinary  arrangements  of  stair  towers  are  the  following. 

1.  Befnre  tbe  middle  ofcthe  longitudinal  sida  of  the  tower, 
either  so  tbat  the  interior  lies  outside  the  face  of  tbe  wall, 
or  tbat  it  cuts  into  that  (Fig.  612  at  a). 

2,  In  combination  witb  t^ie  buttresses  (Fi^.  311  al   h),  either 
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lying  agaiijSt  one,  or  in  the  external  angle  betwsen  the  two  set 
at  rigbt  angles,  or  between  a  battress  and  the  wall  cl  the  aisle. 

(F-ig,  313  at  b), 

??ith  a  ricber  résolution  of  the  entire  tcwer  Gtroctare  into 
a  System  of  piers  and  arches,  such  as  found  in  the  greater  cath- 
edrals,  such  an  unsyirinetrical  arrangecDent  exerts  a  certain  inf- 
luence on  the  ïîhole.  îhus  the  stair  towers  of  S,  Gudule  in  Erus- 
sels  Project  frono  the  western  side  of  the  tower  and  its  external 
buttresses,  thereby  limiti^g  the  magnitude  cf  this  side  of  the 
square  by  their  owc  s?idth,  fiowever  the  same  architectural  subd- 
ivision is  carried  out  on  the  restricted  sides  of  the  towers  as 
in  the  longitudinal  direction,  retaining  the  full  size,  so  that 
the  Œiddle  of  the  architecture  of  the  western  façade  falls  out- 
side  the  iriddle  line  of  the  square  of  the  tower.  îha  possibility 
of  this  arrangenent  lies  in  the  horizontal  teriEination  of  the 
tower  lâcking  a  spire,  that  fines  its:-àpper  ending  in  the  belfry 
flanked  by  stair  tcwers  and  opened  by  two  opecings  for  sound  at 
each  side,  but  shich'would  be  icade  essentially  more  difficult 
by  the  addition  of  a  spire  necessary  to  the  whole. 

On  the  contrary  the  spire  makes  the  sntirely  regular  diTision 
of  the  entire  tower  a  nece^sity,  in  whose  System  the  unsymmetri- 
cally  placed  stair  tower  enters  in  an  irregular  way,  as  on  the 
iQ-^ers   cf  Colo.ine  catnearôl,  on  wliiclj  §\ist   thèse  stair  towers 
forir,  one  ot  tue   mcst  iEter^-sting  anô  richest  parts, 

'l'he  arrangement  of  stair  tosers  in  tcc  ^.uf.le   cpensd  tilivc-n 
i:wc  buttresses*  at  rigi^.t  angles  is  sometiices  tound,  so  that  they 
bave  lue   effect  of  essentially  intégral  parts  of  the  western 
facace,  thus  projectiné  ar  towers  at  the  outer  anglea,  as  on 
the  csthedcal  cf  Coutances,  on  wbich  those  buttresses  form  the 
side  walls  cf  the  square  stone  tc-.çers,  thus  giving  ac  entirely 
independsnt  fcm. 

Then  farther  may  also  occur  ss  towers  ail  erranéements  eiven 
in  Pigs,  742  to  7éc. 

î.*assive  stairs  in  the  icteriors  ot  tcwers  are  found  in  the  c 
church  of  Ahrweiler  (Fig.  SIS),  where  one  cf  the  t«o  rises  only 
to  the  tower  gallery  and  tbe  section  goes  to  the  upper  story  of 
the  tower.  Cthers  variously  connectée  with  the  dewelopment  of 
the  élévation  frith  stairs  '^xtending  to  the  upper  stories  can  be 
first  described  in  connection  with  them. 
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7-  Subordinate  Êuildings  ot  Cburches:  Internai  Arran- 
déments.'  Rood  Lofts. 
Sacrieties. 
The  sacristies  required  by  the  Christian  confessions  hâve  led 
to  Ecany  peculiarities  in  modère  churches,  wben  impressed  by  the 
necessity  of  symiretry,  they  are  partly  placed  in  false  apses. 
while  the  church  itself  must  te  contend  with  a  rectangular  plan, 
partly  accomiEOGated  by  a  corresponding  duplicste  of  the  first 
requireiLent. 

In  the  conditions  cf  ordinary  parish  churches,  they  are  eatîs- 
■fied  with  one  sacristy,  ?^hîle  on  larger  churches  like  cathedrals, 
two  would  be  required  besides  various  halls. 

In  regard  to  plans  suitable  for  thèse  subordinate  structures 
icay  be  distinguished  three  sorts, 

1.  In  a  rooffi  belonging  to  the  systeŒ  of  the  church,  for  ezac- 
ple  in  one  or  iLore  bays  of  the  side  aisle  accompanying  the  choir, 
first  ic  the  cnoir  plan  with  choir  aisle  and  chevet,  in  the  rec- 
tangular  bays  insertèd  bet^^een  the  chapels  and  transepts, 

2,  As  directly  external  additions  to  the  longer  sides  of  the 
choir  or  aven  to  the  polygonal  ending. 

3-  As  Ècdependent  buildings  connected  witfa  the  church  by  a 
passage,  as  indicated  by  dotted  lines  in  Flg,  S19. 

The  first  arrangeaient  acccràing  to  Ghe  Œodern  conception,  tte 
nonunental  effcct  cf  ttz   s^.cle  bcing  in.jured  by  the  cutgrowth, 
Œust  also  be  by  its  nature  least  suitad,  se   far  as  it  claims  ex- 
cessive jnstificsticn  fer  the  rccir.  in  ouestion  sith  the  church, 
and  prescribes  a  very  incoTivenient  height  and  arrangeiEent  of  t 
the   Windows.  So  far  as  kno^^n  to  us,  it-  is  fcund  cnly  on  certain 
cathedrals  in  southern  France, 

The  second  arranéenent  prédominâtes  by  far,  corresponding  in 

the  siœplest  »ay  to  the  direct  needs,  and  exécutée  at  the  least 

cost.  It  is  far  removed  froc  injuring  the  external  effect  of  the 

church,  but  enhances  its  picturesque  chara,  and  -ne   coald  naice  s 

choir         ,   .  ,  , 
séries  cf  churches  on  which  the  arrangements  furniscea  with  just 

such  additions  fornc  the  splendid  parts  of  the  whole, 

Only  the  arrangement  of  the  roof  présents  some  difficulties 

for  the  liffiited  height  cf  the  church. 

According  to  the  simplest  arrangement  the  rocf  of  the  sacristy 

^oins  a  continuation  of  the  choir.  Indeed  tbe  windou  nf  the  bay 

of  the  choir  next  the  sacristy  would  be  covered,  tfcus  causing 
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a  defect,  wbicb  may  te   cban^ed  to  an  advantage  by  tbe  use  of  mu- 
ral paintings  in  tbe  surface  thus  obtaened,  A   Œodel  arrangement 
oî   thiB  kind  is  sùown  by  the  cburch  in  Wetter,  wbere  the  lower 
part  of  tbe  îrall  surface  is  utiliged  fcp  placing  choir  stalls, 
wbile  the  nural  painting  above  is  S.  Wana  crcwned  by  two  angels, 
representicg  at.their  feet  the  foundresses  of  the  cocvent,  and 
filling  the  space  beneath  the  side  arch. 

By  the  arraDgement  of  an  iDcepecdeDt  gable  or  hip  roof  over 
the  sacristy  witb  a  gutter  between  et  and  the  church,  that  ez- 
tecds  before  the  buttresse^  of  the  latter.,  se  that  a  shed  roof 
again  rises  to  the  church  walls,  the  Tricdows  cf  the  latter  can 
remain  open.  Eut  this  arrangement  by  the  indepsndence  cf  the  r 
roof  leads  over  to  third  EDentioned  above,  acccrding  to  which  t 
the  sscristy  ffisy  take  any  toric  and  size  and  not  be  affected  by 
the  buttresses  of  the  church.  As  mediaeval  examples  of  this  kind 
we  mention  the  sacristy  of  the  cathedral  of  Amiens,  which  forms 
an  acute  angle  «itb  the  church  by  whicb  it  is  connected  by  a 
passage,  but  further'the  cecagonal  addition  placed  before  the 
eastern  side  of  the  3.  transept  of  the  cathedral  at  Soiasons, 
now  serving  as  a  sacristy  but  originally  a  chapel,  Guite  part- 
icularly  does  this  plan  appear  correct,  where  it  is  necessary 
to  connect  a  grsater  number  of  rcoms  wlti:  the  church,  then  leas- 
ing to  the  plan  of  enclcsing  a  rectans^ular  court,  tbe  sc-callec 
cloister  passage  openiné  froœ  it,  -.^hich  the  necessary  rocms  ad'^oin. 

As  truc  modèle  of  this  kind  st  a  smsller  scale  can  count  the 
buildinôs  aadea  to  the  cathedral  of  Paris  and  of  Amiens  mention- 
ed  by  Vicllet-le-Duc,  while  grand  errangements  remain  still  in 
rich  number  in  the  cloisters  of  msny  cathedrals.  conasteries  and 
collegiate  cnurches. 

Principal  parts  ot  the  internai  ecuipment. 

In  Fig.  SI9  we  further  i^dicsts  tene  cbief  parts  of  the  inter- 
nai equipment  cf  the  cburch  and  will  hsre  insert  the  explanation. 
'i'here  belong  to  this:  — 

1.  The  altars  placed  in  the  choir,  of  irhich  the  high  altar  is 
free  and  stands  at  about  the  centre  of  the  polygon,  and  the  side 
altars  in  the  east  line  at  the  eastern  walls  of  the  side  choirs. 
thoseat  the  right  side  comlng  to  stand  îjeîore  the  angle  at  a*. 

2.  îhe  tabernacle  b',  tbs  little  rscess  about  60  cm  wide  and 
75  cm  high,  40  cm  desp,  clcsed  by  a  docr,  which  as  a  rule  is  in 
the  last  bay  of  the  north  side.  also  sometimes  is  in  the  northeast 
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an^le  oî   the  polygon.  or  flnds  its  place  Id  tbe  east  aide  of  a 
rectangnlar  choir,  Siuce  non   a  syicnetrical  arrangement  in  réf- 
érence to  tbe  wbole  Is  impossible,  it  is  superfluous  to  place 
it  in  a  certain  bay.rliie  interior  ot  tbe  tabernacle  mast  contain 
a  iceaDS  to  protect  it  froa  daipness.  Eefore  it  the  everburning 
laiip  finds  its  place  on  a  rnetal  bracket  with  a  roller  for  raie- 
ing  and  lowering  it, 

3.  Tbe  piscina  c'  in  the  simplest  arrangement  being  an  open 
niche  with  a  generally  corbelled  stone  basin,  nsually  in  the 
side  opposite  the  tabernacle, 

4.  The  repository  d'  for  the  consecrated  oil,  A  clcsed  recess 
similar  to  the  tabernacle,  bat  sualler, 

5.  A  sedilia  e*.  A  tripls  seat  in  a  niche  in  the  lallrfocithe 
célébrant  priest  and  the  deacons.  Tce  seat  as  a  rule  consista 
of  a  stone  bench  not  projecting  beyond  the  inner  face  of  tbe 
well,  dcî^n  to  which  extendg  tbe  niche,  More  rarely  the  niche 
descends  to  the  floor,  so  tbat  the  seats  are  placed  in  it. 

The  arrangenient  of'  such  sedilias  is  also  entirely  in  place 
in  Protestant  churches,  and  would  replace  the  hateful  latticed 
?rardrobes  thât  serve  as  seats  for  pastors.  Tihere   the  tbickness 
of  the  wâll  is  not  sufficient,  the  projection  even  occurs  on  tbe 
outside  of  tbe  wall,  The  ninifflutt  height  if  the  niche  is  fixed 
ât  the  height  of  the  body, 

The  place  of  tbe  pulpit  is  custoŒary  against  one  cf  the  aisle 
piers,  It  can  tbsn  dépend  on  the  Œagnitude  of  the  churcb  whether 
it  is  one  of  Vhe   piers  supportiné  tbe  trianiphal  arch  or  is  bro- 
nght  forward  to  one  cf  the  middle  piers.  In  single-aisled  chnr- 
ches  it  stands  against  one  of  the  walls.  For  such  of  sniall  width 
of  the  choir,  as  the  churcb  et  Nieste  (Pig.  733).  against  the 
very  suitable  eastern  wall  of  tbe  aisla  caused  by  the  différence 
in  ïïidths  of  the  choir  and  aisle.  Entirely  ncnsensical  on  the 
contrary  is  tbe  usually  preferred  modem  location  behind  tbe  el- 
tac,  whereby  the  speaker  is  placed  at  tbe ^greatest; possible  dis- 
tance froF;  the  listeners,  This  location  culminâtes  in  the  favor- 
ite construction  in  several  stories,  by  wbicb  altar,  pulpit  and 
organ  are  combined  in  one  ocject, 

7.  Tbe  font  or  baptismal  basin  also  sometiires  retains  its  tra- 
ditional  position  in  tbe  western  bay  of  the  northern  side  aisli 
at  g',  as  in  tbe  cathedral  of  S.  î/artin  at  Lfibeck,  between  the 


.  \^ 
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western  towers  or  the  western  bay  of  the  middle  aisle.  But  the 
last  arrangement  requires  the  incessant  closing  of  the  doors 
leading  into  tbe  bay  concerned,  The  Œost  perfect  arrangement  • 
accordingly  consists  in  tbe  arrangement  of  a  sepaaate  baptismal 
chapel,  wbicb  eitber  as  in  tbe  cburcb  S,  Nicolai  in  Bamburg  is 
added  in  tbe  angle  between  tbe  tower  and  tbe  western  end  of  tbe 
aide  aisle,  or  results  from  tbe  elongation  of  tbe  side  aisle  to 
tne  western  façade  of  tbe  tower,  or  finally  a  more  isolated  lo- 
cation connected  by  a  passage  with  the  western  part  of  tbe  cburcb. 

8,  îbe  organ  came  from  EyzantiuiE  and  was  probably  utilized  f 
first  for  chorch  parposes  in  tbe  Œinster  of  aix-la-Gbapelle,  tben 
gradually  introdaced  Œore  widely.  Since  tbe  13  th  century  tbe 
great  churcbes  frequently  bad  twc  organs,  tbe  smaller  one  on  the 
rood  loft,  tbe  larger  mcstly  standing  in  the  western  part  of  the 
nave.  On  tbe  best  mode  of  its  establisbiuent,  the  Dciddle  âges  t 
therefore  left  us  withoot  exact  conclusions,  since  tbe  few  reni- 
aining  ancient  organs  were  added  later  to  the  older  churcbes, 
so  tbat  tney  chiefly  caine  to  accomiEodate  themselves  to  what  ex- 
isted.  îhe  différent  arrangeicents  of  them  known  to  us  are  the 
following* 

In  the  minster  at  Strasburg  tbe  organ  is  found  sbove  the  tbird 
bay  of  the  northern  side  aisle,  se  that  the  wcrks  are  in  an  or- 
gan cbamber  projecting  externally,  and  the  front  including  the 
keyboard  is  placed  in  a  balccny  corbelled  out  from  the  dividing 
arcb  concerned.  Likewise  in  Dlm,  Stendal  and  DortiDund  (still  p 
preserved),  its  place  is  found  in  the  northern  aisle. 

In  S.  Severi  at  Erfurt  ii   found  on  tbs  eastern  wall  of  tbe 
north  transept  a  corbelled  balcony,  on  which  fcrŒerly-the  organ 
had  its  place. 

In  the  LSbeck  cburcb  of  S.  î.'.aria  the  organ  stands  on  tbe  vault 
between  the  western  towers. 

The  reasons  for  one  or  the  other  place  hâve  already  been  often 
so  fully  explained  (Note  1),  that  it  is  scarcely  necessary  to 
add  theiD  hère.  Chiefly  icust  we  give  the  préférence  to  a  location 
nearer  the  middle  of  the  cburcb  as  found  in  Strasburg.  in  so  far 
that  tbis  best  corresponds  to  better  hearing,  allows  the  organ- 
ist  a  direct  view  of  the  altar.  and  the  organ  is  in  its  proper 
and  more  sidewise  location.  With  aisles  of  equal  heigbt,  tbis 
arrangement  should  be  soirewhat  modified,  so  that  the  piers  of 
the  bay  of  the  side  aisle  ooncernt^d  ffoalc!  l^.  ^c:..]i.-:i  oy  ;  lo^r  .^ 
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vault,  about  as  in  the  galleries  at  Ahrweiler  and  ^idrich-a-R, 
(Note  2),  Roîiever  it  was  tard  to  give  Dp  the  position  coidœod 
iD  the  last  centuries  at  tbe  western  end  of  the  osiddle  aisle, 
partly  fron  nabit  and  partly  since  tbe  public  finds  objectiona- 
ble  an  unsynuretrical  arrangcŒent,  With  the  arrangement  of  a  wes- 

» 

tern  tower  may  tben  the  »ind  sbutters  and  generally  the  works 
of  the  organ  be  placed  in  the  interior  of  tbe  tower  and  on  the 
lower  vault,  the  so-called  front  standing  on  the  arch,x  y,  or 
i,  Before  the  organ  is  the  arrangement  of  a  gallery  reouired  at 
least  for  the  singera,  when  tbe  organist  bas  to  direct  the  sing- 
ing  at  the  same   tinie.  In  other  cases,  especially  when  the  prec- 
entor  exists,  this  gallery  conld  be  separated  froïc  the  organ, 
as  by  placing  it  in  the  side  aisle  in  tha  opposite  bay,  thus 
saving  the  symmetry.  Thus  is  found  in  S.  Severi  in  Erfurt  such 
a  balcony  in  the  S,  transept  in  the  same  place  as  the  organ 
gallery.  But  tbe  balcony  Œust  bave  its  place  at  the  west  side, 
where  it  can  be  corbelled  out  for  this  reonires  less  space,  but 
larger  ones  should  not  be  separated  by  piers.  Witb  sinall  lengtb 
of  bays,  thèse  piers  then  stand  se  near  the  aisle  piers,  that 
it  would  be  better  to  connect  the  gallery  witb  them  and  arrange 
one  intermediâte  pier,  to  reduce  tbe  stress  in  the  arch  and  the 
required  beight.  Eut  in  any  case  is  to  be  given  préférence  hère 
to  a  stone  gallery  over  a  -^ooden  one, 

Kote  1;  Eexc^iensperler ,  ^^T^t3,  Orèau  to^  C\iT\.3t\.o.^  art,  c\\.urc\v 
àecoratVoïv. 

ce\,\D\Tvè  \\ve  ovèc^n,  \û\vo"8e  à\.o.èono.\  C3b^^à  cvoas  arc\ve3  are  \>o\.Tv\eà 
anà  \\aoe  on\\i  10  t^«  '^'^  \xa\.è\vt  -to  Wz   cro\su. 

In  the  arrangeaient  witb  'icutle  towers  the  organ  coecs  between 
them,  and  if  the  towers  are  wanting  at  the  west  end,  it  then 
stands  on  the  gallery.  Eut  it  would  also  be  better  to  arrange 
a  projection  and  to  place  tbe  organ  in  its  upper  story.  But  of- 
ten  tbe  arrangeirent  at  tbe  west  end  is  to  ce  regarded  as  a  iris- 
fortune  for  the  very  reason,  that  the  pecnliar  expression  of  its 
clever  cbaracter  is  thereby  disturbed,  and  the  west  end  is  only 
one.  but  tbe  bays  of  the  side  aisle  are  repeated,  and  therefore 
an  altération  of  them  by  tbe  organ  cannot  be  injurions. 
Arrangement  of  the  rood  loft. 
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The  pood  loft  (lettnec,  lectoriuii)  dénotes  a  gallery  for 
speaking,  that  originated  froin  tbe  connection  with  the  pulpit 
(anbo).,  at  tbe  saine  tiœe  it  fornis  a  séparation  between  the 
choir  and  the  nave, 

Its  place  is  found  either  at  the  beginning  of  the  higb  choir 
ander  the  triomphal  arch  as  at  Naumburg,  Gelnhaosen,  Wetzlar, 
Priedberg,  LUbeck,  etc..  or  at  the  western  side  of  the  Œîddle 
square  as  in  S.  Elisapeth's  at  î^arburg,  or  is  placed  one  or  more 
bays  westerly  as  in  the  monastery  chorches  of  liaalbronn  and  Rai- 
na, Its  position  is  deteririned  by  the  proportion  of  the  size  of 
the  choir  to  the  actual  one,  depending  on  the  spécial  pnrpose 
of  the  church,  thus  being  a  particularly  great  need  of  space  in 
the  lEonastery  church. 

Its  extent  also  dépends  in  a  certain  respect  on  its  position. 
Onder  the  triumphal  arch  it  therefore  extends  cnly  for  tiie  clear 
width  of  the  choir,  either  on  the  western  side  of  the  middle  sq- 
uare or  it  extends  on  three  sides,  adding  the  area  of  the  tran- 
septs to  the  high  chcir,  and  continues  across  the  widths  of  the 
arches,  as  sometinies  transferred  furtter  î?est  and  also  crosses 
the  three  aisles,  finally  with  the  richer  choir  with  choir  aisle 
it  is  inserted  betweec  the  piers  of  the  high  choir,  thus  ccutin- 
uing  the  dividing  walls  to  a  certain  height,  and  sonetinies  is 
perforated. 

If  we  disregard  the  original  foriE  produced  by  the  con-ibination 
with  the  two  airbos,  no  exaiple  of  whicb  is  known  in  Germany,  Its 
simplest  design  is  the  wall  always  furnished  with  openings,  be- 
fore  the  Œiddle  of  which  and  at  the  west  is  an  altar  for  the 
parish  service,  over  the  latter  being  found  a  balcony  for  speak- 
ing,  that  Eeanwhile  for  acoustic  reasons  is  net  to  be  regarded 
as  a  pulpit  for  the  seriion,  but  is  only  used  for  reading  the 
epistles  and  gospels, 

This  gallery  for  speaking  must  not  be  placed  on  the  altar 
slab,  as  for  exaicple  was  done  in  Haina  in  the  earlier  restcra- 
tion  (Note),  so  that  the  clergy  step  oc  that,  but  it  irust  be 
formed  by  a  balcony  at  the  east  side  of  the  rood  screen,  thus 
lying  behind  the  altar  and  opening  into  the  œiddle  aisle  by  an 
arch  in  the  iniddle  of  the  rood  screen. 

or\.éVn  ^o  t\xe  àcs^ra  to  uai  t\v\,8  ba^coxvi^  o.s  o.  pu\p\t.. 
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As  exanjples  we  oiention  tbe  présent  arrangeiuent  iniitateci  f roŒ 
tbe  original  in  tbe  charcb  oî   S,  Elisabeth  in  îiarburg,  as  well 
as  tbe  original  arrangeoent  at  Baina,  wbicb  we  represent  in  sec- 
tion in  Fig*  822» 

far  Œore  complète  in  every  respect  is  tbe  arrangement  of  tbe 
gallery  for  speaking  on  a  vault  covering  tbe  before  mentioned 
altar  and  serving  it  is  a  oiborium,  extending  froŒ  tbe  wall  of 
tbe  rood  screen  to  two  isolated  colainns.  For  example  such  is  d 
found  in  tbe  cbarcb  at  priedberg  (Pig.  821,  section)  and  at 
Gelnbauses  (Figs,  820,  820  a)* 

According  to  tbe  former  an  arrangement  affording  a  small  hei- 
gbt  for  tbe  balcony  for  speaking  may  be  in  tbe  middle  bebind  tbe 
rood  screen  and  reoniring  steirs,  ?ftiile  witb  bigh  rood  screens 
and  tbe  corresponding  arrangement  cf  tbe  choir  stalls,  tbe  loca- 
tion of  tbe  steps  may  be  around  one  of  tbe  piers  between  wbicb 
tbe  rood  screen  is  built. 

By  tbis  is  furtber  necessary  tbe  arrangement  of  a  Connecting 
passage  on  tbe  upper'  surface  of  tbe  wall,  and  bence  a  widening 
of  tbe  latter  is  required  by  corbelling,  whicb  is  tben  continued 
also  on  tbe  otber  side  of  tbe  gallery,  so  tbat  tbis  forms  et 
both  sides  of  it  open  galleries  witb  railings  as  in  Priedberg. 

ïbe  endeavor  to  increase  tbe  widtbs  of  thesc^lalleries  tben 
leads  to  placing  before  thèse  walls  arcades,  after  tbe  style  of 
tbe  arcades  under  tbe  parapets  of  tbe  windoiîs  in  tbe  side  aisle, 
as  on  tbe  western  rood  screen  at  Nanmburg,  and  furtber  to  place 
tbe  colonnades'  or  arcades  at  a  certain  distance  from  tbe  Trall, 
covering  tbis  by  cross  vaults  (Pig.  S23). 

Accordingly  tbe  retainin^  of  the'xaDOpied  projecting  balcony 

for  speaking  was  superflucns,  since  tbe  entire  rood  loft  formed 

it,  l,'.eanwhile  a  réminiscence  of  it  is  found  in  tbe  polygonal 

form  (Fig,  320  a),  so  tbat  tbe  altar  finds  its  place  under  tbe 

middle  bay. 

In  order  to  limit  tbe  vie»  of  tbe  altar  as  little  as  possible, 

in  most  examples  known  to  us  tbe  columns  bave  tbe  smallest  dim- 
ensions, and  tbe  stability  against  tbe  tbrusts  of  tbe  vault  is 
sougbt  by  iron  ancbors,  Connecting  tbe  spans  of  tbe  v^ult  toge- 
tber  not  always  directly  over  tbe  capitals.  but  better  at  the 
beight  where  tbe  tbrusts  of  tbe  arches  act. 

The  rear  wall  opens  into  tbe  triumphal  arch  by  twc  doors  at 
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both  sides  of  the  altar  (Pig.  820  a),  and  furtter  in  certain  ca- 
ses, as  in  tbe  collegiate  cburch  at  Wetzlap,  by  a  latticed  arch- 
ed  opening  n:ade  over  the  altar,  wbbich  arrangeaient  boirever  is 
impossible  wherever  at  iy  Gelnbausen,  cboir  stalls  are  placed 
on  the  east  side  of  the  rood  soreen.  Over  the  rood  loft  is  gen- 
erally  placed  a  great  crucifix,  whose  arrangement  differs  àcoor- 
dingi^oithat  of  the  rood  loft. 

Aoccrding  to  that  simplest  arrangeirent  fcund  in  Haina,  where 
the  speaking  gallery  opens  te  the  aisle  ^y  an  arch  covered  by  a 
gable,  the  crucifix  stands  directly  in  the  gable  (Poig*  822)* 

Yet  tbis  arrangement  beœonies  impossible  when  the  rood  loft  t 
terminâtes  at  top  in  a  balcony  or  gallery. 

In  the  last  case  are  above  tbe  gallery  between  whicb  extends 
the  rood  screen,  and  are  connected  by  a  ?rooden  beam  on  which  is 
placed  the  crucifix,  or  the  latter  is  suspended  by  an  iron  rod 
directly  from  the  keystone  of  the  arch  over  it*  In  the  cathedral 
at  LQbeck  is  added  to  that  receiving  tbe  crucifix  the  extremely 
rich  wooden  construction  of  tbe  next  spaces  between  piers. 

The  ornamental  exécution  of  tte  rood  loft  varies  according  to 
the  period  of  time. 

For  the  simple  mode  of  treatment  peculiar  to  the  older  examp- 
les  a  spécimen  is  given  in  Fig,  820,  where  the  entire  décoration 
consists  of  a  relief  filling  tbe  spandrels  above  the  arch,  that 
represent  the  rising  from  the  dead,  the  ascension  to  heaven,  the 
expulsion  to  hell,  and  in  the  extrême  of  our  &ié.  are  no  longer 
visible  the  month  of  hell  Trith  the  damned. 

On  the  later  examples  th3  exécution  of  the  architecture  is 
even  richer. 

The  arches  are  crowned  by  angular  or  rscurved  gables,  usually 
having  little  suspended  arches,  between  then  rising  canopies 
or  enclosures  of  figures,  '^hose  tops  scmetimes  rise  atcve  the 
upper  gallery,  tbe  spandrels  filled  by  tracery.  the  détails  ever 
finer,  in  brief  the  whole  attains  the  overrich  cbaracter,  show- 
ing  itself  in  its  highest  bloom  on  the  little  tabernacles  for 
tbe  sacrement, 

With  especial  clearness  is  expressed  tbis  transformation  on 
the  rood  loft  of  the  cathedral  at  Lfibeck,  that  in  the  13  th  cen- 
twry  (Note)  vas   executed  in  a  very  simple  ïïay  in  brickwork  on 
four  éranite  columns,  and  that  corresponds  about  to  the  plan  g 
Siven'iD  m-  Siij.   îfcere  the  sole  ornaiaent  indeed  oonsisted  m 
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paiDting  those  surfaces,  that  in  Gelnhaasen  are  covered  by  reliefs. 

Eut  at  the  end  of  the  15  th  century  tbe  entire  outside  to  above 
the  capitale  was  covered  by  an  overrich  but  Œasterly  executed 
panelicg,  whose  arrangenent  is  that  indicated  generally  above, 
in  the  st-jle  peculiar  to  the  last  of  Gothic.  and  wbich  was  ori- 
ginally  painted  in  the  greatest  splendor  of  cdlor. 

S.  Différent  Systems  of  GeoEetrièal  Proportion. 

If  the  proper  technical  construction  not  alone  leads  to  the 
varioas  aystems  of  the  entirety  and  the  forros  developed  froni  it, 
but  even  prescribes  the  dimensions  for  certain  détails,  then  as 
we  hâve  frequently  indicated  in  the  course  of  this  work,  there 
can  occur  also  besides  it  a  second  purely  geometrical  method  of 
construction,  which  is  designed  to  accurately  détermine  the  dif- 
férent dimensions  and  to  establish  between  them  a  certain  harm- 
onie proportion,  (Note), 

\\\.z   propev  p\,ace« 

îhere  is  no  spécial  peculiarity  in  such  a  procédure,  no  arbi- 
trary  discovery  of  the  Gothic  period  of  art,  but  according  to 
récent  investigations  it  is  the  transmitted  inheritance  of  pre- 
ceding  centuries.  Hore  on  hris  is  contained  in  the  great  work 
of  HenczlŒan: —  "Theory  of  proportions  applied  in  architecture.'' 

However  befcrre  and  besides  Henczlman  were  developed  various 
other  Systems  for  the  same  purpose,  that  »e  must  limit  ourselves 
to  generally  indicating  in  the  following. 

The  idea  iying  at  the  basis  of  ail  is  te  be  sought  in  this, 
that  the  effect  of  every  architectural  forir  is  obtainec  in  tbe 
niass  by  décision  and  unity,  wben  the  différent  extreirities  of 
it  can  be  circunacribed  by  a  square  or  triangle  of  certain  har- 
Œonic  proportions,  »hen  further  ail  subordinate  divisions,  groups 
and  détail  forms  follow  the  sa^e  la'*î,  and  accordingly  the  entire 
volumes  of  the  î7hole  stand  in  the  like  harmonie  proportion  to 
each  other  and  to  the  whole.  Eefore  going  farther,  we  must  yet 
add  that  the  following  of  this  law  can  only  be  of  value,  where 
it  is  to  be  seen  in  perspective,  therefcre  is  only  to  be  applied 
to  peints  lying  in  the  same  horizontal  or  vertical  plane. 
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The  œastep's  raies  of  Roriczer,  etc.,  preserved  to  us  en  tbe 
Gotbic  A  B  C  of  Hoff stadt,  as  well  as  the  System  derived  froK 
iDediaeval  sketches  and  modela  consist  in  this,  tbat  firat  tbe 
détails  of  the  plan  were  found  fron;  the  gronnd  foriE  of  the  saŒe, 
thusifroiD  the  square,  equilateral  triangle  or  pentagon,  indeed 
by  a  simple  division  of  tbe  sides  op  diagonals,  and  furtber  from 
the  inscribing  and  circuniscribing  of  the  ground  forni,  froni  set- 
ting  it  diagonally  inside  and  outside,  that  also  tbe  différent 
Œeasares  are  to  eacb  other  in  tbe  proportion  of  1:2:^:4:5  etc., 
and  with  regard  to  the  diagonals  as  1: /2:2:/8ètc,;  also  irith 
regard  to  the  diagonals  of  cubes  formed  with  the  same  ground 
forni  as  1/3»  etc,  The  relation  of  2  7î  furtber  results  fron  t 
the  relation  of  the  side  to  the  altitude  an  the  equilateral  tri- 
angle. In  like  nanner  the  diirensions  of  the  élévation  are  theq 
also  obtained  froŒ  the  proportions  of  tbe  ground  form,  as  gene- 
rally  tbe  above  conditions  can  be  fully  expressed  in  this  way, 
vrben  tbe  choice  of  the  icagnitude  concerned  is  tbe  correct  one, 
The  latter  bas  to  be  done  by  a  f reeband  sketch,  on  ffbose  value 
the  completed  ï^ork  dépends  on  the  first  place.  An  exairple  of  t 
procédure  is  presented  by  tbe  later  indicated  Rorîczer's  const- 
ruction of  a  finial. 

Appearing  substantially  différent,  yet  in  reality  leading  to 

nearly  tbe  sanc  results,  i3  the  systeiE  of  Hay  given  in  the  Èng- 

lish  Builder  in  tbe  year  1361.  As  sbown  in  Pig.  824,  its  start- 

ing  point  is  tbs  rigbt-angled  triangle  abc  witb  equal  sides. 

The  bypothenuse  b  c  is  then  laid  off  froin  a  to  c  on  the  ground 

line,  e  c  is  drawn  and  then  c  c  is  Isid  off  froiE  a  to  d.  c  d  is 

drawn  and  laid  off.fron;  a  to  d,  c  e  drawn,  etc..,  whose  arcs  with 

unimportant  rectifications  bave  tûe  values  45*.,  36**,  30**  and  27**. 

Eetween  thèse  values  are  interpolâteà  others  produced  froni  tbe 

rectangle,  whose  sides  are  to  eacb  other  in  the  proportion  of 

the  side  of  the  equilateral  triangle  to  its  altitude,  tbus  a  i  c, 

then  developed  from  the  latter  in  the  same  way,  no  longer  illus- 

trated  in  our  Fig.,  and  furtber  are  added  those  found  by  doubl- 

ing  and  balving  those  already  obtained,  so  that  tbe  following 

scale  results, 
90**,  80%  72%  67  1.2%  60**.,  54%  51  3/7%  48%  45**. 
45%  40%  36%  33  3/4%  30**.  27%  25  7/10%24%  22  l/'2''. 

22  1/2%20%18%16  7/8*'.. 15**.. 13  1/2%  12  6/6%12%ll  1/4% 

by  which  tbe  différent  namonic  rectangles  are  deterinineà,  that 
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liiDit  the  vlirious  observed  points  in  plan  and  élévation. 

A  siiDilar  thouglî  somewliat  more  complex  System  is  that  establ- 
ished  by  fienczelman.  In  Fié,  825  a  b  c  is  the  triangle  obtained 
froni  the  proportions  of  the  cabe,  1:  ,  2:  .  3.  The  sïnaller  side 
b  c  is  then  the  unit  of  ths  work  to  be  constrocted;  in  the  Greek 
triangle  it  is  the  width  of  the  cella,  and  probably  that  of  the 
Œiddle  aisle  in  the  Gothic  church,  Froni  the  triangle  a  b  c  by 
a  method  analogous  to  Bay's,  by  transferring  the  hypothenuses 
to  the  least  side  are  found  the  triangles  a  d  e,  a  f  g.  etc., 
and  by  transferring  backward  a  c  froŒ  the  side  of  the  hypothe- 
nase,  etca,  are  found  the  triangles  a  k  1,  a  m  n,  a  o  p.  etc., 
so  that  the  sides  of  ail  triangles  form  a  scale  of  sizes  forther 
formed  by  their  division  by  two  or  four,  that  comprises  the  vol- 
umes and  dimensions  of  the  entire  work  as  well  as  of  ail  détails. 

In  the  Discourses  on  Architecture  by  Viollet-le-Duc  on  p.  393 
et  seq.  is  developed  a  System  of  construction,  which  like  the 
fforgs  of  this  eminent  author  bas  the  advantage  of  particular 
accuracy. 

There  are  employed  three  différent  triangles;  1,  the  equilat- 
eraX!  2,  that  made  diagonally  on  the  sauared  base  of  the  normal 
pyramid  formed  according  to  the  equilateral  triangle;  3,  that 
found  in  the  following  manner  in  Fig.  326.  A  b  c  is  a  right-ran- 
gled  triangle,  whose  sides  as  indicated  by  tbe  diirensions  given 
in  the  proportion  as  3:4:5»  At  the  middle  of  the  base  at  2  is 
erected  a  perpendicular,  wbose  length  =  half  the  hypothenuse, 
i.e..,  =2  1/2,.  and  thereby  is  found  the  triangle  a  e  b,  namely 
the  normal  section  of  the  pyramid  of  Cheops. 

The  height  of  this  triangle  compared  to  that  taken  as  the 
unit  of  the  ground  line  would  be  first,^  3/4;=:0i866Q3^i»ecoDd, 

3/8  =  0.6123?;  th±Tà^,5/.S   =  0.6§:?.  (Between  tns  last  two  is  the 
golden  mean  =  0.618).  In  hls  Dicticnary  (Vol.  VII,  p.  535)  the 
same  author  gives  three  triangles,  two  of  wbich  agrée  with  those 
previously  explained.  Thèse  three  are:-  1,  the  rigbt-angled  one 
witb  two  equal  sides,  whose  altitude  =  half  the  base;  2,   the  so- 
called  Ëgyptian  triangle  with  two  equal  sides  and  an  altitude  = 
5/8  of  its  base  (see  above);  3,  the  equilateril  triangle. 

To  follow  the  Systems  mentioned  and  others  in  their  détails 

ir-ay  be  omitted,  since  wot  'îll  are  based  with  sufficient  conclus- 

iveness  to  entirely  exclude  objections,  that  the  famé  of  their 
authârs  may  hâve  contribut-^d  something  hère  to  them. 
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V,  TRE  CHDRCfi  IN  CROSS  SECTION  AND  BLËVATION. 
1..3iD^le-aisled  church  and  siugle-aisled  choir. - 
ProportiOHS  of  the  height  ef  the  interior. 

In  the  development  of  the  cross-section  of  the  church  f rom  the 
gênerai  form  of  plan  are  first  to  be  considered  the  requirements 
of  the  vanlting,  those  of  the  introduction  of  light  and  the  en- 
deavor  for  a  perfected  architectural  expression  in  the  interior 
and  on  the  exterior.  For  a  church  with  a  single  aisle  it  is  pos- 
sible for  ail  to  become  suitable  at  the  sance  time  without  spécial 
difficulty. 

î'o  the  vaults  icay  always  be  opposed  external  abutinents  suffi- 
ciently  strong,  even  with  very  great  thrusts,  it  is  only  for  r 
reasons  of  economy,  which  also  ia  single-aisled  churches  indic- 
ate  the  limiting  of  the  mass  of  the  vaults  and  abutnients.  Light 
may  be  intriduced  through  side  wallu  in  sufficient  abundance, 
and  no  great  restraints  are  laid  on  the  artistic  form;  it  can 
ffiove  Guite  freely  in  the  development  of  the  détails  and  elso  in 
fixing  the  main  proportions. 

The  proportion  of  the  heîght  of  the  whole  and  of  the  diffeeent 
parts  auite  strongly  influences  the  character  of  the  architec- 
tural structure.  Considération  of  mediaeval  works  also  allows 
hère  the  récognition  of  an  infinité  diversity.  Indeed  is  expres- 
sed  in  the  buildings  of  différent  countries  in  the  diinensions 
cf  the  heights  a  certain  relaticnship,  but  this  is  subject  to  a 
change  in  its  divisions  of  .tine,  snd  in  spécial  cases  is  broken 
tfarough  by  the  endeavor  for  the  development  of  greater  magnifi- 
cence and  higher  élévation. 

On  the  average  the  height  experienced  an  increase  in  the  cou- 
rse of  centuries,  which  abouh  held  an  equal  pace  with  the  enlar- 
gement  of  the  windoff  surfaces  and  the  restriction  of  the  masses 
of  the  Tralls.  Yet  at  411  times  beside  those  proud  and  lofty  tto- 
rks  also  appear  those  of  quite  modest  height,  since  the  building 
materials  at  command  hère  exerted  important  influences. 

Heights  of  the  springing  of  the  vault  and  the  croirn. 

The  first  requirement  is  indeed  that  the  height  of  the  spring- 
ing of  the  vault  (h  in  Pig.  BZ1)   and  also  the  height  of  the  c 
crown  (H)  is  in  an  intelligible  ratio  to  the  width.  in  other 
words  that  the  form  of  the  cross  section  eut  throuéh  the  cross 
vault  is  pleasing  to  the  eye. 
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Oertainly  the  effect  of  this  cross  section  elso  dépends  on  a 
certain  dépendance  on  the  length  of  tbe  entire  Interior  as  well 
as  that  of  a  single  bay,  the  élévation  of  the  vault,  the  arran- 
gement of  the  Windows;  it  oan  notable  infect  the  happy  proport- 
ions by  the  influences  of  this  kind. 

This  length  of  the  entira  church  is  so  far  influeatiâl,  since 
for  small  lengths  the  height  should  also  not  be  too  important, 
and  so  as  to  make  the  gênerai  view  of  the  vault  still  intellig- 
ible to  the  eye,  the  height  ahould  never  be  more  than  half  the 
length.  Oonoerning  a  choir  adjoining  the  church,  the  length  of 
the  nave  natwrally  cornes  in  considération. 

If  one  desires  to  Œake  a  différence  fcetween  cbarches  witû  sœ- 
sll,  ffiedioiE  and  great  iieight  of  tbe  nave,  the  limits  can  be  dr- 
awD  as  follBws:- 

A  charch  is  to  be  termed  low,  when  tbe  springing  od  its  vaults 
is  raised  atove  the  Iloor  less  than  the  width  of  the  nave  (h  ^ 
b  lessthan  1).,  op  which  airoants  to  atout  the  saine,  Trhose  total 
height  to  the  croirn  reiEains  less  than  1  1/2  tiaes  the  wioth^of 
the  nave.  Bere  belong  many  chapels  and  nunierous  little  village 
churches,  but  also  niany  large  single-aisled  cburches,  that  on 
account  of  great  span  of  their  vaults  rise  to  an  important  hei- 
ght. In  Œany  village  churcbes  the  springing  of  the  vault  lies 
at  atout  the  height  of  the  head  or  even  lowec,  while  the  croira 
of  tbe  vault  scarcely  attains  a  height  eoual  to  that  of  the  cl- 
ear  width  of  the  span.  As  an  exansple  anong  many  iray  serve  the 
little  church  of  the  village  of  Volksen  near  Einbect  belongicg 
to  iciddle  Gothic,  which  with  a  span  of  atout  6  ir  shows  a  height 
of  the  springing  of  1.8  ir  and  a  height  of  crown  of  not  5  œ«  Sitb 
this  small  height  it  bas  only  two  short  bays  and  a  triangular 
choir  ending,  so  that  its  effect  is  not  at  ail  too  depressed. 

A  inean  height  results  if  the  springing  of  the  vault  is  1  to 
1  1/2  tines  the  width  of  tbe  nave,  or  the  crown  of  the  vault  is 
1  1/2  to  2  1/2  times  the  width.  Very  œany  small  and  large  chur- 
ches of  the  Boganesaue  and  Gothic  periods,  whose  interiors  icake 
a  particularly  interesting  iinpression,  remain  within  thèse  lin;- 
its,  and  also  the  qaite  slender  effect  of  the  upper  story  of  S. 
Chapelle  at  Paris  does  not  exceed  thèse  proportions  in  height. 

As  slender  icust  be  termed  a  single-aisled  churcth  if  the  pro- 
portion of  height  exceeds  the  limits  just  indicated,  but  the 
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faeigbt  of  tiie  springiDg  of  the  vault  seldom  rises  above  twice 
the  span  of  the  vault,  and  the  height  of  the  keystone  oves  2 
1/4  times  the  width  of  the  nave.  îhe  middle  aisle  of  churcbes 
with  several  alsles,  which  has  a  certain  relation  to  the  total 
width, and  which  fiesides  must  often  be  extended  bigh  on  aocount 
of  the  introduction  of  light,  averages  higher  than  the  nave  of 
the  simple  charch,  often  exceeding  three  times  the  width  (Cologne), 

Seometrical  relation  between  beigbt  and  width. 

If  one  seeks  satisfactory  geoŒetric  relations  between  height 
and  width,  especially  between  the  height  of  the  springing  of  the 
vaalt  (h  in  Fig*  S27),  and  the  clear  width  b   fthe  lâtter  being 
understood  as  in  the  clear  between  the  projections,  or  neasured 
between  the  planés  of  the  side  arches  or  the  face  of  the  wall)., 
then  èan  the  following  exist, 

1,  Height  «  half  width  (b  »  0.5b). 

3,  Height  =  half  diagonal  of  square  of  width  (h  ■  0,707  b) . 
This  rationappears  among  others  to  occur  in  the  churoh  of  S. Ma- 
ria Selspritsch  in  ôarintfaia,  and  in  the  choir  of  the  church  at 
Volksmarsen  belonging  to  the  early  i'îes  tphali  an  group. 

3.  Height  "  width  (h  =  b) .  Choir  of  Early  Gothic  churoh,  iate 
Gothic  S.  Martin's  church  at  Cassel  and  the  longitudinal  aisle 
of  many  other  churohes. 

4.  Height  *  diagonal  of  square  of  width  (h  =  1.4142  b) .  Choir 
of  S.  Elisabeth  at  Marburg,  S.  Severi  at  Erfurt,  church  at  Imm- 
enhausen  in  Hesse,  nave  of  S.  Chapelle  in  Paris,  etc. 

5.  Height  =  1  1/2  times  width  (h  »  1.5  b).  Choir  of  church  at 

Sriedberg. 

6.  Height  *  twice  the  span  (h  "  2  b).  S.  Maria  at  Mflhlhauaea. 

îhe  information  presertel  by  P.  Lâcher  ( Eeichensperger,  Mixed 
Writings)  goes  frnm  hhe  total  height  to  the  crown  of  the  vault, 
and  requires  for  this  1  1/2  times  the  width  (which  he  terms  the 
right  height),  or  even  2  or  3  widths.  Lâcher  further  fixes  the 
rise  of  the  vault,  when  he  œakes  the  diagonal  arches  semicircles 
and  gives  equal  heights  to  the  cross  and  side  arches.  In  the  1 
last  precept  the  treatise  mentioned  calls  such  a  vault  a  correct 
vault. 

The  roof  of  the  singleAaisled  church. 
The  outer  wall  above  the  vaults  has  no  further  probleic  to  sat- 
is  fy  than  to  bear  the  beams  and  franework  of  the  roof.  Accord- 
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Accordingly  on  nost  Romanesque  and  eotbic  buildings  it  is  only 
carrîed  so  higb  that  the  roof  beanjs  ertending  over  the  vaults 
rest  on  it,  and  even  in  bending  by  accident  loads  do  not  toiicb 
tfae  outer  surfaces  of  the  compartments.  For  this  purpose  usually 
suffices  a  space  of  10  to  30  cm. 

Paasing  over  the  attio  floor, 

Beneatb  each  pair  of  rafters  may  lie  a  beam,  so  that  tùe  ave- 
rage  distance  between  tbeE  is  only  about  1  m.   In  this  case  it 
is  ea&y  to  icake  the  attic  floor  passable  by  logs  laid  on  ttew 
or  also  by  a  closed  flooring.  But  convenient  travel  over  the 
floor  is  usually  so  little  reouired,  that  men  are  unwilling  to 
eicploy  a  complète  séries  of  beams.  îheref ore  in  ancient  and  mod- 
em times  they  oftsn  use  through  beams  only  where  reouired  to 
resist  the  thrust  of  the  roof,  and  thec  hâve  distances  of  2,5 
to  5  ni  or  even  more.  If  in  such  a  case  it  is  desired  to  make  the 
attic  floor  passable  for  use,  they  may  larger  logs  or  even  small 
beams  be  laid  across  it,  but  heavy  loads  are  then  to  be  avoided. 

^requently  the  beams  are  not  utilized  at  ail,  but  the  vaults 
are  directly  used  for  passing  through  the  attic,  and  then  the 
beams  can  be  placed  so  high  that  one  can  go  beneath  them  or  are 
arranged  at  greater  distances  just  above  the  vaolts,  so  that  t 
they  do^not  hender  passage 

A  higher  location  of  the  beams  is  made  possible  in  tbeee  ways, 

Raising  the  beams, 

llhe  external  walle  are  carried  se  high,  that  one  can  pass  un- 
der  the  beams  lying  on  thera.  The  partial  walls  produced  therefcy-' 
can  give  a  désirable  overload  for  the  side  aisles  and  also  favor 
the  development  of  a  dignified  main  cornice  on  the  exterior,  Such 
an  élévation  abovs  the  hei<?bt  of  the  head  is  hoTrever  seldom  found 
(Eheims).,  but  it  is  somewhat  more  common  that  men  are  satisfied 
to  raise  the  beams  1  to  1  1/2  m   above  the  vaults,  so  that  in  p 
passing  over  thsse  it  is  n'îcessary  to  bend  at  every  beam. 

2.  To  save  masonry  the  walls  are  not  continued  up  in  their  en- 
tire  thicknesa,  but  only  as  a  thin  wall  lying  behind  the  gutter 
parapet  (Fig.  329). 

3,  The  bsams  are  placed  higher  in  the  construction  of  the  roof. 
(Fig,  S30).  The  wall  then  ends  directly  over  the  side  aisles, 
the  rafters  standing  on  little  ties  laid  on  the  wall  plates.  For 
the  lenêth  of  the  rafters  not  to  bend  under  the  collar  beams  an- 
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anctJoriDg  tfaeiE,  tbere  are  ^dded  tbe  strots  d  and  braces  c.  Snch 
a  coDStraction  is  found  in  S,  Blasien  in  Kflhlhausen.  Yet  œore 
firiEly  is  held  the  foot  of  the  rafter  py  tfae  fraœework  indicated 
in  Fig.  S31,  where  tbe  beam  is  better  replaced  by  ties. 

Roof  fraœework  with  a  smaller  height  of  wall. 

A  higber  position  of  the  beau,  sclely  on  account  of  the  pass- 
age over  tbe  vaults,  hojyever  belongs  to  the  exceptions,  since 
it  niust  be  purchased  by  a  greater  quantity  of  masonry  or  a  less 
reliable  combination  of  tbe  roofs,  it  occurs  far  more  frequent- 
ly  that  tbe  oater  wall  is  icade  as  low  as  possible  to  save  mason- 
ry,  Farticularly  very  strongly  raised  vaults  frèqnently  rise  in- 
to  the  attic,  while  the  tiebeams  only  pass  through  above  the  1 
lower  cross  arches, or  even  roof  fraEework  in  the  Œode  of  Pigs. 
830  and  831  is  euployed,  which  then  bas  a  greater  guattttçation. 

Isolated  trussed  beaœs. 

ïïben  merely  isolated  beaîiis  pass  through,  tbe  intencediate  sh- 
ort blocks  are  prevented  froin  displacenent  by  the  rafters.  To 
lay  tbeiE  on  the  wall  merely  fastened  to  it  is  not  propQc,  since 
a  transfer  of  the  thrast  of  the  roof  to  the  wall  is  quite  unde- 
sirable  (as  shown  on  p.  163  et  seq».,  tbe  wind  pressure  striking 
on  tbe  opposed  half  of  tbe  roof  is  safficient  to  create  a  port- 
ion transferred  through  the  roof).  Therefore  tbe  thrast  of  the 
blocks  would  be  led  to  the  through  beams,  which  can  be  done  by 
spécial  cross  beams  or  even  by  tbe  wall  plate.  If  the  cross  be- 
aiES  are  long  (a  in  Fig.  332),  they  are  prever.ted  fron-  bending 
by  sicall  braces  b  or  by  horiaontal  little  diagonals  c.  A  lack 
of  braces  in  constructioi!  -■^Iways  Cc-i'ct£  tbat  tfte  rafters  must 
always  connected  by  fastenings  to  resist  tension.  Tberefore  in 
the  Œiddle  âges  the  wall  plates  were  more  generally  utilized 
to  transfer  the  thrust,  when  deeply  gained  into  them.  For  smaèl 
distances  between  tbe  main  beanos  tbere  sufficed  two  fcroad  wall 
plates  witbout  other  aids,  but  for  greater  distances  between  c 
beanis  two  struts  were  placed  between  tbe  wall  plates  (Fig.  833), 
or  as  represented  in  Fig.  333  a  representing  tbe  roof  f ranework 
of  the  churcb  of  S.  Nicolai  at  Reval. 

Some  statements  concerning  beacs  and  roof  framework  will  be 
given  later  in  the  description  of  hall  churcbes.  An  exhaustive 
représentation  of  the  extreicely  varied  mediaeval  roof  combinat- 
ions  ffiust  reiEâin  for  separnte  treaticent,  but  hère  it  nian  at  least 
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be  indicated  that  in  the  Eîddle  âges  the  extrême  waste  of  timber 
of  later  centuries  was  unknown,  that  men  avoided  ends  of  timbers 
with  insecure  fastenings.  especially  for  parts  in  tension,  and 
preferred  indents  or  splices  of  moderate  depth,  even  when  cert- 
ain tiebeams  innst  extend  obliquely. 

The  covering  of  the  roof  extends  over  so  far.  that  the  water 
drops  directly  frono  it  (Fi??.  834)  or  by  a  ffash  is  carried  to  a 
drip  of  the  main  comice,  in  case  no  gatter  is  provided.  (Furth- 
er  see  p.  362  and  later  under  Gornices). 

Réduction  of  thickness  of  wall  upward. 

Reasons    for    soaall    réductions. 

The  external  wall  of  a  single-aisled  chnrch  or  choir,  likeirise 
the  wall  of  the  hall  çhurch  or  of  the  side  aisle  of  the  basilica, 
rises  not  entirely  or  nearly  equalthickness  froŒ  the  ground  to 
the  lEain  comice»  The  Romanesque  cherches  only  show  a  slight  p 
projection  at  the  base,  while  the  Gothic  aise  Œostly  exhibits 
a  slight  offset  àt  the  height  of  the  ï?indo»  sill  moulding, 

It  niay  appear  surprising,  that  the  external  increase  of  thick- 
ness  downward  was  not  carried  farther  in  order  to  approxeirate 
as  nearly  as  possible  to  tha  idéal  foriii  of  résistance  (Fig,  343)- 
Sut  this  would  certainly  h*ive  occurred  if  men  had  to  de  with  re- 
sisting  a  unifori  thrust  of  a  vault;  bat  nc«  occurred  fcesidss 
that  aise  varying  stresses,  especially  under  the  influence  of 
the  wind,  The  wind  pressure  in  the  wall  struck  by  it  is  opposed 
to  the  thrust  of  the  vault.  it  may  in  lEany  cases  even  be  greater 
than  the  latter  and  therefore  strive  to  incline  the  wall  inward. 
The  opposite  wall  will  also  receive  a  part  of  the  wind  pressure 
through  the  framewcrk  of  t^e  roof  and  in  sonie  cases  throogh  the 
crown  of  the  vault  (see  below).  But  the  higher  that  a  side  force 
is  applied,  so  iruch  the  less  is  it  possible  te  reduce  tha  thick- 
ness  of  the  wall  upward.  In  the  liiciting  case  with  only  a  great 
horizontal  that  strikes  the  top  of  the  îrall  rising  with  the  saEe 
thickness  and  withcut  overload.  the  danger  of  overturning  would 
be  eqnally  great  above  each  bed  joint  froni  the  bottoE  to  the  top. 
Even  foritbès^upperrcoQCses'woQîa-^occur  the  possibility  of  slid- 
ing,  that  would  vanish  for  the  lower  part  of  the  wall  (in  which 
again  the  compression  is  greater  under  the  influence  of  the  m&- 
sonry  loading  it),  This  linîit  indeed  does  not  exist  for  the  wall 
of  a  church.  since  a  certain  overload  exists  and  the  great  thrust 
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of  the  cross  vault  acts  far  below  in  the  epringing  of  the  vaolt, 
moreover  froïc  tbe  precedin^  it  would  a|)pear  that  tbe  dininishing 
of  the  wall  coold  not  b«:Gàrried  too  far  on  account  of  the  eff- 
ect  of  the  wind,  Particalarly  tfaen  if  the  battresses  are  already 
strongly  diminished,  so  icuch  the  icore  occasion  is  there  to  leave 
the  wall  fall  above,  and  indeed  this  can  even  be  reguired  to  m 
niake  the  wall  thicker  above  wide  Windows,  as  will  be  proved  so- 
mewhat  later, 

The  résistance  of  the  walls,to  the  thrust  of  the  vaults  is 
treated  on  p.  137  to  152,  and  as  opposed  to  the  wind  pressure 
on  p.  163  to  165.  Since  no  examples  of  calcolations  are  given 
tcere,  let  two  of  them  be  interpoèated  hère  as  illustrative. 

Example  1.  Investigation  of  tlie  stabillty  of  a  single^aislod 
ciurcli  witbout  buttresses,  with  and  irithout  the  offact  of  the 
wind.  ^ig.  835.  The  church  has  10  m  clear  width  with  6  m  length 
of  bays,  and  20  m   height  of  wall  above  the  pliath  and  internai 
floor.  It  is  vaulted  with  oross  vaults  of  porous  bricks  1  briok 
thiok  with  a  rise  of  2/3  measured  crossvise,  and  the  abacus  lies 
13  m  above  the  floor.  Each  wall  space  is  opened  by  a  window  2,8 
m  wide  and  averaging  13  m  high  above  the  sill  course  4  m    from 
the  floor,  the  part  of  the  wall  under  the  window  has  blind  arc- 
hes and  tnust  be  regarded  as  not  adding  strength  of  it.  Otherwise 
the  wall  of  sandstone  weighs  220^  kil  per  ou,  m.,  with  a  thiok- 
ness  of  1.5  m  below  the  sill  course  and  of  1.4  m  above  it. 

Forces  H  and  V  of  the  vaults.  On  a  wall  space  rests  half  a 
vault  withan  area  of  6  >«  5  =  30  sq.  m.  According  to  p.  135  17  c 
each  sq.  m.  area  on  plan  exerts  a  horizontal  ]bhPust:'HQ  "  180  kil 
and  a  load  on  abutœaat  of  Vq  *  530  kil;  thus  for  the  vault,  H  = 
30  X  180  «  540q  kil,  and  V  *  30  x  530  «  15900  kil.  The  intersec- 
tion of  the  vault  thrust  with  the  face  of  the  wall  can  be  assuoi- 
et  at  1.6  m  above  the  capital  or  14.6  m  above  the  floor. 

Weight  of  the  wall.  The  volume  of  the  lower  part  of  the  wâll 
weighs  0^  «  (6.0  -  2.8)  ^    1.5  x  4.0  x  2200  «  42240  kil.  The  up- 
per  part  of  the  wall  above  the  sill  course  weighs  Q^*  (6.0  x  16.0 
-  2.8  X  13.0)  X  1.4  X  2200  -  18356  kil  Togetëer  Q^  +  Qg  =  225808  k, 

Weight  of  roof.  For  90  kil  per  sq.  m.  of  roof  surface  with  f 
framework  and  slate  covering  (p.  162)  each  half  of  the  roof  wei- 
ghs 8.0  X  9.4  X  90  =  5076  kil  «  D.  As  vertical  component  of  wind 
load  for  about  50"  inclination  according  to  Table  on  pa  163;  on 
the  windward  side  =  6.0  x  9.4  x  23  »  1297  kil;  on  leeward  side  « 
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6.0  X  9.4  X  35  «  1974  kil.  Adding  thés©  to  the  weight  of  the  r 
roof  gives  for  the  windward  side  6373  kil  ■  D;  on  the  laeward 
side  D'^  -  7050  kil. 

The  horizontal  wind  thrust  of  the  roof  aocording  to  Table  on 
p.  163  amouts  to  6.0  ^  9.4  x  gg  »  3892  kil.  The  distribution  of 
this  thrust  on  the  two  walls  can  be  determined,  it  may  be  assu- 
med  that  the  windward  side  receives  S'  "  1892  kil  and  on  the 
leeward  side  S''  -  2000  kil. 

Wind  pressure  against  the  wall.  With  regard  to  protecting  ad- 
jacent buildings,  let  the  nind  be  neglected  on  the  lower  4  m 
in  height,  but  on  the  upper  part  of  the  wall  14  m  bigh  is  taken 
the  full  pressure  of  120  kil  per  sq.  m.  Thea  the  wind  pressure 
amounts  to  8.0  x  16.0  x  120  «  11520  kil  with  its  centre  of  app- 
lication at  12  m  high. 

In  this  case  the  wall  will  be  most  strongly  stresses  in  the 
bed  joint  above  the  plinth,  and  it  therefore  will  be  limited 
to  the  investigation  at  the  cross  section, 

A.  Compression  above  the  plinth  without  wind.  Por  an  unknown 
point  of  intersection  by  the  résultant  compression,  which  lies 
at  X  m  from  the  internai  face  of  the  wall,  there  is  established 
the  équation  of  moments  of  ail  forces  acting  on  the  wall  panel. 
(See  on  this  Pig.  371  on  p.  140). 

Qj  (X  -  0.75)  +  Q2(X  -  0.70)  +  7  X  »  H  x  14.6. 

If  for  Q^ ,  Û3,  V  and  H  are  substituted  their  numerioal  values 
above,  then  is  computed  X  ■  0.99  m. 

Thus  the  compression  occurs  at  0.99  m    tvox    the  internai  face 
and  0.51  m  from  the  external  surface  in  the  horizontal  area  of 
the  wall  1.50  m  thick,  so  that  it  lies  at  the  edge  of  the  midà- 
le  third.( Kern) . 

The  horizontal  area  of  the  part  of  the  wall  considered  between 
the  Windows  amounts  to  1.50  x  3.20  -  4. 30  sq.  m  -  48000  sq  cm. 
On  this  area  rests  the  ioad  »  3^  +  Q2  +  V  =  242000  kil  in  round 
numbers,  or  »  247000  kil  if  the  roof  Ioad  is  added.  The  average 
compression  accordingly  "  -|§§§§  "  5.2  kil  per  sq.  cm.  The  com- 
pression at  the  outer  edge  is  twioe  as  much,  thus  about  10  kil. 
The  compression  diminishes  upward  in  the  wall,  but  will  be  dis- 
tributed  below  over  a  largar  area  by  the  rapid  widening  of  the 
plinth  of  the  lower  wall, 

B,  Wind  pressure  on  the  wall  struck  by  the  wiad.  To  the  prec- 
eding  are  added  the  forces  D',  S'  and  W;  the  équation  of  moments 
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is  ostablisbed  in  tbe  same  maaner  for  the  unknonn  piiot,  whioh 
is  X'  m.froB  the  internai  surface  of  tbe  internai  surface  of 
tbe  wall. 

Q^(X'  -  0.75)  +  Û2fX'  -  0.70)  ■»•  VX'  +  D'CX'-O.?©)  -  H  "  14.6  - 
W  X  12.0  «  S'  ><  20.0,  Substitutlng  tbe  giyen  numerioal  Talues, 
tbere  results:-         X'  =  0.27  m. 

Wbile  usually  tbe  compression  lies  nearest  tbe  outer  face, 
under  tbe  effect  of  tbe  wind  it  recèdes  to  near  tbe  inner  face 
(nearly  to  1/6  the  »iickne»si  àndk  produces  tbere  a  compression 
tbat  nearly  equals  four  times  tbe  average  compression  (p.  144 
and  Table  on  p.  145),  tbus  amounting  to  about  20  kil  per  sq  o«. 

G.  Compression  in  tbe  leeward  wall.  Tbere  act  tbe  forces  û^, 
Qg,  V,  H,  D^  and  S",  for  wbicb  tb©  équation  of  moments  for  tbe 
t)ivot  X'^atfrom  inside  of  wall  is:-  Qt^iX"  -  0.75)  +  Q2(X'^-0.70) 
+  V  X'^  +  D^(X'-0.70)  -  H  X  14,6  +  S'^  x  20.      X'^  -  1.14  m. 

Tbe  compression  recèdes  to  0.36  m  from  tbe  outer  edge,  and 
tbere  produces  a  compression  at  tbe  edge  of  about  15  kil  sq  cm. 
Stability  of  a  wall  witb  buttresses. 

Example  II.  Investigation  of  tbe  same  wall  assuming  a  tbinner 
wall  witb  larger  Windows  and  witb  buttresses. 

Tbe  wall  is  1  m  thick  and  is  opened  by  great  Windows,  that 
witb  tbe  wall  beneatb  them  bave  an  average  beigbt  of  17  m    and 
a  width  of  4.5  m.  The  buttresses  are  13  m  bigb  and  1  m  tbick, 
projecting  1.5  m    below  and  0.70  m  above,  tbus  1.10  m    as  an  aver- 
age from  tbe  wall,  tbeir  centre  of  gravity  lying  0.57  m   outside 
the  external  face  of  tbe  wall  and  1.57  m    from  tbe  innar  face. 

ffeigbt  of  wall  -  Q  *  (6.0  «  20  ^  4,5  ^    17.0)  ^    1.0  x  2200  - 
95700  kil  (  *  43.5  eu.  m). 

Weigbt  of  projecting  buttress  »  P  =  18.0  x  1.0  "  1.1  *  22OO 
-  43500  kil   ("  19.8  ou.  m. 

A,  Compression  above  plintb  witbout  wind  pressure.  Tbere  is 
again  sougbt  tbe  équation  of  moments  for  tbe  pivot  at  tbe  centre 
of  compression  lying  at  tbe  unknown  distance  X  from  tbe  inner 
face  of  the  wall. 

Q(X  -  0.5)  f  P(X  -  1.57)  +  V  X  -  H  ^    14.6.    X  -  1.26  m. 

9oT    tbe  horizontal  area  of  the  buttress  and  tbe  supporting 
part  of  the  wall  -  3.0  sq.  m  or  30000  sq.  cm,  tbe  average  comp- 
ression is  computod  at  5.4  or  5.3  kil  per  sq.  cm,  according  as 
tbe  roof  load  is  added  or  not.  Por  tbe  already  calculated  loca- 
tion of  the  compression,  that  remains  inside  tbe  kern,  tbe  cou- 
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compression  at  the  outsida  edge  is  about  S  or  9  kil  par  sq  o«. 

B.  Compression  in  th©  windward  wall.  Oorresponding  to  the  pro- 
oeding: - 

Q(X'  -  0.5)  ♦  P(X'  -  1.57)  +  7  X'  +  D' { X'  -  0.5)  -  H  x  14,6  - 
W  X  12.0  -  S  5*  30.0.*  X'  *  0.14  m. 

C.  Compression  in  leeward  wall. 

QCX''  -  0.5)  +  PfX"  -  1.57)  +  V  X^  +  D'^CX^  -  0.5)  -    E    *    14.6  - 
S"  X  20.0.  X''    »  1.47  m. 

At  the  leeward  wall  the  line  of  support  is  thus  more  than   1 
m  from  the  outer  edge,  so  that  the  latter  reçoives  a  compression 
not  much  over  10  kil  per  sq.  cm.  On  the  contrary  at  the  windward 
side  the  pressure  at  the  edge  would  rise  to  about  50  kil  per  sq. 
cm.  (Then  aocording  to  p.  144  only  the  area  of  3  x  14  -  42  cm 
wide,  thus  for  1.5  cm  length  with  an  area  of  0.64  sq.  m  takes 
part  in  the  transmission  of  the  compression.  Since  the  load  am- 
ounts  to  about  le.^CCC  ^il,  there  ce:!, es  2^  ,r    ki],  y.er-  .- ■. .  en.  as 
the  average,  and  the  compression  at  the  edge  would  be  twice  as 
great,  thus  being  =  51  kil).  If  the  wall  alone  existed,  there 
would  occur  with  gool  construction  a  not  exactly  dangerous  str- 
ess, but  one  always  much  exceeding  the  allowable  amount  (20  to 
25  kil  per  sq.  cm  for  good  sandstone  in  cernent).  5ut  now  is  fo- 
und  an  adjustment  between  the  stresses  in  both  wâiis,  for  neit- 
her  wall  is  so  rigid,  that  it  does  not  benl  somewhat  before  the 
wind,  and  the  windward  and  more  strongly  stressed  wall  yields 
more  than  the  other  and  consequently  leans  more  at  top  against 
the  vaults,  and  by  this  and  also  the  roof  beams  transfer  a  part 
of  its  side  forces  to  the  other  wall,  until  both  are  nearly  str- 
essed equally.  Thereby  in  both  walls  the  compression  attains  ab- 
out the  same  magnitude.  If  in  this  manner  about  1/4  or  1/5  of 
the  wind  pressure  is  transferred  to  the  other  side,  so  that  the 
centre  of  pressure  below  moves  about  20  cm,  it  is  then  at  the 
windward  side  about  34  cm  and  at  the  leeward  side  about  167  cœ 
from  the  internai  surface,  whereby  the  edge  compression  is  rod- 
uced  to  about  20  kil  per  sq.  om  and  results  somewhat  smaller  at 
the  opposite  side. 

It  also  shows  that  in  thiok  walls  of  not  only  a  basilica,  but 
also  already  in  any  similar  ohurch  must  be  possible  a  reciprooal 
braoing  of  the  upper  part  of  the  wall,  whether  this  be  by  the 
crown  of  a  vault,  the  cross  arches  or  the  roof  beams.  Moreover 
such  effects  of  wind  occur  vory  rarely  and  often  not  in  décades. 
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The  more  oonamon  winds  of  moderate  pressure  make  unnecessary  an 
upper  transfer,  as  they  will  mostly  even  rather  l©S5«n  the  edge 
pressure  than  increas©  it  in  the  windward  wall,  Seldom  will  tho 
pressures  in  the  preceding  exampl©  muoh  exoeed  10  to  13  kil  per 
sq,  cm. 

Comparison  of  volume  of  the  wall  with  and  without  buttresses» 
Id  both  examples  the  stress  in  the  masonry  seems  about  equally 
great  for  érection  with  or  without  buttresses,  but  the  solid  n 
wall  repaires  about  1  1/2  times  the  volume.  Ey  a  still  greater 
réduction  in  thickness  cf  the  wall  and  increased  size  of  window 
with  a  contemporary  shortening  of  the  pier  even  more  volume  can 
be  saved,  there  are  liniits  drawn  hère,  So  far  as  the  wall  lies 
under  the  side  arches  may  it  be  resolved  entirely  into  the  i?in- 
dow  and  the  |)lank  wall  beneath,  assigning  its  task  to  the  pier, 
but  the  side  arch  above  alwans  retains  its  great  statical  imp- 
ortance, that  is  hère  the  njore  important,  the  more  the  masonry 
is  otberwise  restricted. 

ï'he  side  arch  and  the  masonry  above  it. 

Task  of  the  side  arch  aod  the  masonry  on  it. 

Eesides  the  buttresa,  the  side  arch  and  the  masonry  over  it 
is  the  îTiOSt  important  part  of  the  sapporting  irasonry.  îhe  tasks 
of  the  side  arch  and  of  the  upper  nasonry  are  se  varied,  that 
they  require  close  considération.  They  hâve  toT- 

1.  Connect  the  adjacent  buttresses  in  the  wall  plane. 

2.  Receive  the  thrusts  acting  in  the  parts  of  the  upper  vaults 
(particularly  for  raised  vaults). 

3.  Bear  the  roof  load. 

4.  Transfer  the  wind  thrust  against  the  roof  and  the  upper  p 
part  of  the  wall  to  the  buttresses. 

Bracing  in  the  plane  of  the  îtall. 

Eraciné  in  the  wall  plane  is  the  more  necessary,  the  more  are 
to  be  expected  forces  acting  longitudinally  from  various  great 
thrusts,  effocts  of  wind,  various  settlements,  etc»,  and  the  m 
more  the  remaining  width  of  the  wall  is  reduced  by  s  wide  window, 
the  higher  is  the  wall  and  the  narrower  are  the  buttresses. 

The  wall  above  the  side  arch  forme  an  immovable  shape  restric- 
ted  by  the  inclination  of  the  buttresses,  and  certainly  it  is 
required  that  over  the  crown  of  the  window  shall  remain  a  suff- 
iciently  strong  portion  of  the  wall  to  resist  displacement  in 
the  manner  of  Fig.  836.  If  the  window  must  rise  very  high,  then 
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a  gable  can  strengthen  tfais  part, 

Below  the  window  sill  course  the  portion  of  the  wall  Connect- 
ing the  buttresses  again  foiins  a  strong  longitudinal  stîffening* 
If  tbis  part  is  resolved  into  blind  Windows,  tt   least  a  3trong 
connection  over  at  and  unà3r  tbe  windoîr  is  advisable,  that  of 
itaelf  résulte  from  the  arrangeTEent  of  a  passage  of  tbis  beight, 

There  reir.ains  œnly  the  possibility  of  a  bending  of  tbe  buttr- 
esses at  the  height  cf  the  window  as  in  F'igs,  837  and  837  a,  W 
With  a  snaller  height  of  the  window  neither  is  to  be  feared,  and 
with  a  very  considérable  height  o  later  horizontal  division  of 
the  window  is  uade  by  a  passage,  as  found  in  S,  Êlisabeth's  ch- 
urch  at  iiarburg.  It  is  particularly  in  place  in  single-aisled 
choir  and  transepts  of  tall  basilicas,  in  which  a  division  in 
height  is  otherwise  given  by  the  adjacent  parts  vrith  several 
aisles,  Very  high  windoBS^-are  accessible  ??ith  difficulty  and  a 
are  easily  unsatisfactory  in  effect,  and  thus  the  long  Windows 
like  stilts  in  the  transverse  aisle  of  some  churches  in  î.^ecklen- 
burg  are  alniost  distarbing. 

Réception  of  the  thrust  of  the  vault. 

2,  The  thrast  of  a  vaalt  is  borne  by  the  side  arches  for  swel- 
led  and  raised  vaults,  and  it  is  shown  on  p.  50  et  seq.  how  tts 
probable  magnitude  ie  obtained.  But  an  ordinary  cross  vault  with 
straight  ridge  can  also  exsrt  a  thrust  on  the  upper  part  of  the 
side  arch,  shen  by  the  lEods  of  construction,  crushing  or  other 
accidents,  the  stcesses  are  guided  in  this  direction  (p.  47). 
Noïï  certainly  in  such  a  cross  vault  the  side  arches  avoid  thèse 
stresses  by  a  very  slight  yielding,  and  then  ail  parts  of  the 
vault  without  necessarily  endangering  its  strength  niust  seek  its 
support  in  the  regular  way  fron  the  ribs  and  springings.  Such 
a  transposition  of  the  pressure  usually  does  net  occur  without 
sraall  cracks  or  crushing,  ^nd  it  is  thercfors  well  for  the  side 
arches  to  be  Guf  f '.ci.^  - '•l/  -^tiff  to  resist  in  a  certain  degree 
such  accidentai  effects,  Çr'eater  external  forces  (wind  and  the 
like)  that  œay  be  transferred  to  the  side  arches  by  the  vaults 
ffill  very  sooc  be  treated  rDarticularly. 
Eeception  of  the  roof  load. 

The  distribution  of  the  roof  load  dépends  en  the  kind  of  roof 
fraiEework.  If  a  purlia  roof  is  emplcyed,  whose  irain  trusses  rest 
on  the  buttresses,  then  the  intermediate  trusses  will  load  the 
side  arches  but  little,  but  if  ail  trusses  are  alike.  then  the 
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weight  is  coctinuously  distriboted  over  tbe  ectire  leagtfa  of  n 
wall.  îhe  vertical  loads  of  tfae  roof,  tbat  ace  asually  SŒall 
iD  coiEparison  to  the  weight  of  the  luasonry,  rarely  injure  the 
side  arches,  acd  therefore  are  rather  désirable  than  heavy,  It 
is  otherwise  with  tbe  sidewise  forces  tbat  the  roof  framework 
niay  transfer  to  tbe  wall,  Aside  froïc  tbe  wind  (see  below),  tbey 

nay  be  produced  by  à  defective  résistance  of  the  tbrust,  in 
case  of  collar  beanss  placed  bigber  (Figs,  830,  531),  or  braced 
(Pigs.  832,  833).  Strong  thrusts  froŒ  the  roof  ebould  ever  -be 
prevented  in  a  structure  by  a  proper  choice  of  tbe  roof  connec- 
tions, since  alreadn  tbe  unavoidable  sidewise  ffiovecents  by  tbe 
ifind  at  this  beight  suffice  to  create. 
Réception  of  the  wind  thrust. 

4.  Tbe  wind  tbrust  against  the  roof  and  walls  can  for  tbe  wall 
over  tbe  side  arch  be  more  important  than  âll  preceding  influen- 
ces. Tbe  wind  pressure  against  tbe  roof  is  to  be  resolved  into 
a  vertical  wind  load  and  a  ocrizontal  wind  tbrust  (Table  on  p, 
163).  Tbe  first  is  added  to  tne  roof  load  and  like  tbat  is  Œore 
useful  than  injurions.  Tbe  horizontal  wind  tbrust  wbose  magnit- 
ude is  given  in  tbe  iast  colunin  of  the  Table  on  p.  I63,  must  be 
received  by  one  or  tbe  otber  wall  or  cy  both;  hcw  it  is  divided 
between  tbe  two  sides  is  not  éenerally  to  be  said. 

If  tbe  roof  fraicework  occurs  witb  a  strong  beam  under  each  t 
truss  (Pig.  33s),  the  roof  dn  itself  forES  an  nncbangeable  fig- 
ure, which  the  wind  seeks  to  tbrust  sidewise  in  its  entire  forn;. 
The  friction  of  tbe  beau  or  plates  on  the  levsl  top  of  tbe  wall 
binders  a  sliding  of  tbe  roof  (anchors  are  usually  unnecessary 
for  ths  friction  is  generally  suf fiaient  with  ::  free  bedding). 
Eut  if  the  roof  cannot  slide  on  the  niasonry,  it  wonld  seek  to 
press  this  over,  so  tbst  t>ie  entire  wind  thrust  finally  acts  on 

the  walls. 

If  both  walls  are  eaually  résistant,  -chen  will  about  equally 

take  part  in  tbe  tbrust,  ^erhaps  ths  wall  receiving  tne  greater 
vertical  load  will  also  bave  more  tbrust.  On  tbe  contrary  if  one 
wall  be  less  stable  in  conséquence  of  its  forn:  or  of  other  for- 
ces already  thrusting  it  siàewise,  tbe  weaker  wall  will  already 
yield  somewhat  after  it  bas  received  a  siall  part  of  tbe  thrust, 
and  tben  tbe  greater  portion  must  be  transferred  through  tbe 
beaiES  te  the  other  résistant  wall  (Pig.  332  a)  wbere  tbe  weak 
wall  is  represented  as  a  binged  support,  ilearly  illustrating 


465 
this).  A  stroDg  séries  of  roof  beams  can  even  transfer  a  part 
of  this  wind  pressure  agaiast  tbe  wall  to  the  other  side,  but 
then  is  to  be  an  anchoring  of  the  beams  to  the  wall  and  a  good 
securing  of  tbe  upper  part  of  tbe  wall  against  overtarning,  sli- 
diDg  and  bulging  is  to  be  kept  in  niind,  îhe  thin  parts  of  walls 
usual  in  parapets  (Fig.  329)  are  tben  unsaitable. 

If  instead  of  tbe  full  séries  of  beams  only  braces  or  collar 
beaiEs  exist  (Flg,  330),  tben  the  roof  framework  is  less  able  to 
transfer  tbe  wind  tbrast  to  tbe  stronger  wall,  and  the  weaker 
ffall  nrnst  chiefly  take  its  part  on  itself,  and  it  can  only  rel- 
ieve  itself  by  tbe  interposition  of  a  stiff  vault  below  it. 

For  purlin  or  trussed  roofs  tbe  wind  pressure  comes  to  act  in 
tbe  trusses,  and  tbese  are  placed  above  the  buttresses  carried 
sufficiently  bigh,  so  tbat  tbe  moveinents  of  the  wind  can  be  kept 
a»ay  froŒ  tbe  intermediate  wallu.  Eut  if  division  in  bays  requ- 
ires  an  intermediate  main  truss  above  tbe  cro??n  of  the  side  arcb, 
this  is  the  more  ezposed  to  tbe  iDovenients. 

Wben  the  wall  exposed  to  tbe  wind  is  not  sufficiently  stable 
to  receive  the  tbrust  of  tbe  wind  (see  p.  167  to  169  concerning 
the  basilica  of  Sxainple  II,  p*  337f  in  regard  to  single-aisled 
cburcbes),  a  part  çf  it  niust  be  transferred  to  the  other  wall, 
which  is  Eade  possible  by  3  stiff  cross  arcb  (Fig.  413)  or  tbe 
ridge  of  tbe  vault  (Fig.  412),  If  the  vault  csnnot  inake  a  grea- 
ter  transEissioD  of  pressure  (for  exanple  a  light  tunnel  net 
vault  iîitbout  cross  arches).,  then  in  case  of  need  as  just  stated, 
the  roof  beams  must  lend  tbeniselves  to  stiffen  it. 

Aniong  tbese  effects  of  forces  against  tbe  clearstory  wall  are 
naturally  most  important  the  sidewise  forces  produced  by  tbe 
vaults  or  tbe  wind,  for  slender  basièicas  with  thin  piers  the 
thrusts  ïDay  gather  in  tbeir  upper  walls,  tbat  eoual  or  even  ex- 
ceed  the  regular  thrusts  existing  in  tbe  springing  od  tbe  vault. 
In  single-aisled  hall  churches  or  tbose  with  several  aisles,  t 
thay  lEUSt  never  be  underestiinated.  Èxaniple  II,  p.  337,  gave  to 
tbe  leeward  side  a  wind  thrust  of  about  5000  kil  transnitted 
by  the  roof  and  tbe  ridge  of  the  vault,  which  thus  is  even  not 
niuch  below  tbe  vault  thrust  of  540$  :îl  acting  lower  down. 

Dnder  thèse  forces  usay  tbe  upper  courses  of  the  wall  be  eitb- 
er  iiioved,  or  the  masonry  above  the  buttresses  Œay  be  inclined, 
or  finally  tbe  wall  nsay  bulge  between  tbe  buttresses. 
Sliding  of  th©  upper  courses. 
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A  slippÏDg  ot  tbe  upper  courses  may  most  easily  occar  if  tbe 
buildin^^  3.8  alreany  Li  rue]  by  a  great  stoPB  before  the  nortar 
ia  hardened,  and  before  th-î  stiffening  vaults  are  turned.  The 
exposed  wall,  se  far  as  it  cannot  itself  master  it,  seeks  to  g 
guide  it  to  ttie  other  side  by  means  of  the  framework  of  the 
root,  whereby  the  roof  beams  or  together  with  the  upper  courses 
of  csasonry  Œay  be  slipped.  ïïhere  it  seeccs  to  be  reouired.  this 
danger  can  be  prevented  by  a  preparatory  stiffening  of  the  wall 
and  by  anchoring  the  frameTropk  of  the  roof  and  also  the  apper 
courses  of  masonry  together  (stone  or  nietal  doirerl).-If  the  Eor- 
tar  is  hardened,  a  sliding  of  the  courses  is  no  longer  to  be 
feared,  so  long  as  over  each  Joint  the  vertical  load  is  1  1/2 
to  2  tiiEes  as  great  as  the  horizontal  force, 

To  thQ  wind  tbrust  against  the  roof  should  usually  correspond 
a  sufficiently  great  roof  load,  as  in  tbe  exampla  on  p.  336  a 
tbrust  of  3332  kil, tbat  could  act  on  a  roof  in  tbe  most  aaf aror- 
able  cases,  wbile  tbe  roof  load  for  tbis  wall  would  amount  to 
7050  kil.  But  if  à  greater  wind  tbrust  against  the  wall  is  to 
be  transferred  tbrougb  the  ridge  of  the  vault,  tben  maw  the 
vertical  load  be  sbown  as  too  small.  It  is  tben  to  be  increased 
by  making  tbe  wall  tbioker  or  bigber  in  its  eatire  length  above 
tbe  vault,  or  by  adding  gables  at  tbe  dangerous  points,  «hen  in- 
stead  of  stiffening,  i.ea,  transferring  tbe  wind  pressure  tbro- 
ugb the  ridge  of  tbe  vault,  tbis  is  not  possible  tbrougb  the 
cross  arcb  to  a  point  someThat  lovrer. 

Overthrow  of  the  upper  part  of  tbe  wall. 

The  overturning  of  the  upper  part  of  the  wall  Eay  occuc,  nhen 
for  thin  walls  the  buttresses  (or  flying  bnttresses  on  fcasilicas) 
are  net  extsnded  sufficiently  high,  or  if  the   dsçths  of  the  bat- 
tresses  is  diKinished  too  niuch  upsard,  Tne  sta.bility  can  essily 
be  investigated,  «ben  fer  the  bed  jcicts  abovs  ths  buttresses 
or  over  their  offsets,  the  curve  of  pressure  is  scught  in   the 
usual  maoner  (see  p.  140). 

Bending  of  the  upper  wall  outward. 

A  bending  of  the  wall  between  the  buttresses  is  to  be  fearsd, 
Hhen  the  buttresses  are  sufficiently  high  acd  strcng,  but  the 
wall  is  too  thin,  îUth  stiff  cross  arches  will  tes  wall  exposed 
to  the  wind  be  ccost  affect^d  by  bending,  (Fig,  413).  but  with 
stiff  ridges  of  the  vault  it  will  be  Eore  the  leeward  wall  (?ig, 
412),  For  the  exposed  wall  it  is  less  to  be  tearsi.  since  it 
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leans  agaicst  tbe  vanlt  coipartments  and  can  support  itself  th- 
roogh  thèse  against  the  opposite  wall  or  in  an  oblique  directio 
against  tbe  stiff  cross  arcb.  On  tbe  contrary  for  tbe  leeward 
wall  bulging  outward  is  vern  easily  possible,  since  tbere  tbe 
wind  tbrust  is  added  to  tbe  perbaps  already  existing  tbrust  aci 
ing  in  tbe  ridge  of  tbe  vault. 

The  behavior  of  the  wall  uader  the  forces  bendiag  it  outward 
may  be  explained  j»y  Figs,  839  and  839  a,  One  cannot  count  on  a 
résistance  to  bending  in  the  horizontal  plane  of  the  wall,  as 
ocours  in  a  beam  in  question,  siaoe  the  masonry  can  be  assigned 
no  tensile  stresses,  and  the  wall  can  only.  offer  résistance  ta 
this  case  by  its  horizontal  ability  to  support,  i.e.,  by  the 
possibility  nf  developiag  a  line  of  support  in  its  ground  plan. 
This  line  of  support  is  best  assumed,  so  that  it  passes  within 
the  middle  third  ( thus  c  "  |  )•  The  lines  of  support  of  two  ad 
jaoent  bays  jôin  at  the  point  P  and  there  produce  a  force  to  be 
received  by  the  buttress,  which  equals  the  sum  of  ail  thrusts 
acting  on  the  length  of  the  bay.  If  one  also  desires  to  know  lioi 
great  is  the  force  D  actin?  in  the  curve  of  support,  then  is  es 
tablished  for  half  a  bay  the  équation  of  moments  for  the  point 
P,  whioh  is  D  c  =  R  a,  in  ^rhich  E  is  the  résultant  if  ail  thru- 
sts acting  in  half  the  vault.  The  greatest  edge  pressure  at  ihe 
point  B  is  found  when  d  *  ~p  »  "iiQP©  ?  "^  the  cross  section  in 
sq,  cm  of  the  resisting  masonry  hère  above  the  crown  of  the  sidi 

The  line  of  support  drawn  in  the  plan  in  Pig.  839  a  must  not 
be  conceived  to  lie  in  a  horizontal  plane;  while  it  gradually 
moves  outward  from  G  to  P,  it  at  the  sam©  time  moves  downward 
as  shown  in  the  élévation  (Pig.  839),  The  greater  the  weight 
of  the  wall  in  comparison  to  the  thrust,  so  œuch  the  more  rapid 
ly  does  the  line  pass  downward.  One  can  assume  about  I  ~  gt 
when  Q  "  weight  of  a  side  arch  load  and  S  =  sum  of  the  thrusts 
coming  above  on  a  bay,  Protn  this  simple  relation  may  b-e  approx 
imately  calculated  the  hei^ht  of  the  point  P,  thereby  determin- 
ing  how  high  must  be  extended  the  buttresses.  In  Example  II,  p 
337,  the  weight  Q  is  ooœputed  at  about  48000  kil,  and  the  thrus 
S  in  the  most  unfavorable  case  at  5000,  c  at  0,33  a  ("  1/3  thic 
ness  of  wall),  and  thereby  e  results  «^  ^♦^^^^(jt^^^^  ?  3«2  ^*  ^^ 
point  P  to  which  at  least  the  buttress  is  to  be  carried  would 
thus  be  about  3  to  3  1/2  m  below  the  eaves. 

Tbe  greater  tbe  side  forces  acting  on  tbe  upper  part  of  tte 
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wall,  and  Ihe   sicaller  tfie  yiel^ht  oî   tbe  wall  above  the  side  ar- 
ches, the  fcigher  nust  tbe  buttress  extend.  ?or  basilicas  the 
point  of  application  ?2   ^^"^  attain  such  a  nigi)  location  (it  is 
to  be  found  in  tbe  way  just  given).,  that  tbe  endin^  of  the  fly- 
ing  buttresses  cloae  beneatb  tne  eaves  icsy  be  ioperatively  neeessai 

Tbat  tbe  wall  with  tbe  forces  acting  on  it  both  horizontally 
and  vertically  may  safely  bear  on  tbe  buttresses,  a  good  joining 
of  tfie  stones  by  indenting  or  if  necessary,  also  by  roechanical 
aids  is  important.  î'hat  men  did  not  overlook  tbis  reqnireirent 
also  in  earlier  times  is  sbown  aisong  otber  tbings  by  tbe  relie- 
vicg  arcbes,  «bicb  bave  oftMi  feeen  sdded  over  tbe  apexes  of  tbe 
ivindo^s  of  the  wall,  as  at  Arciens,  iToyss  and  the  S,  Chapelle 

irj  Paris. 

Treatment  of  the  upper  part  of  the  wall. 

Il  it  is  deiTODstrat.ed  above  in  ifbat  way  are  to  be  provided  t 
the  requirenents  in  the  upper  part  of  the  wall,  it  is  now  âsked 
hort  uhfcse  are  te  be  jnstiiied.  There  is  an  entire  séries  of  dif- 
férent solutions  to  follow,  indeed  occurring  in  many  old  exaŒ-p- 
les,  Trbose  prencipal  Eenibers  nay  be  stated  hère. 

1,  îhe  wall  bas  small  Windows  and  no  buttresses,  it  is  so  th- 
ick  froE  bottoir  te  top,  that  it  safely  resists  the  horizontal 
forces  acting  everywfcere  at  différent  heights. 

2,  The  wall  bas  Windows  of  noderate  size  and  mocerately  wide 
buttresses.  Tbe  buttresses  bave  only  to  resist  the  thrust  cf 
tbe  vaults  at  the  beight  cf  the  springing.  Ail  other  forces 
the  wall  itsslf  can  resist,  it  being  sufficiently  tbick  frcir  b 
bottoE  to  top  te  be  sufficiently  safe  froni  cverturning. 

3,  îhe  Windows  open  fron  buttress  te  buttress,  to  wbich  ail 
side  forces  niust  te  led.  Side  and  ?7indcw  arches  are  coKbined, 
tbe  wall  is  irace  tbicker  cver  tbe  side  arches  for  tetter  stif- 
fening  rekuired  in  the  cas'B,  either  sxternally  by  the   project- 
ion of  the  arcb  njouldinés  iroiii  the  sides  of  tbe  buttresses,  or 
inside  by  corbellin^  eut  over  tbe  vaults. 

4,  The  side  arcb  is  moved  inward,  between  it  and  the  winocw 
wall  is  inserted  a  tunnel  arcb.  otherwise  being  as  before.  îhis 
treatment  icost  naturally  occurs  by  projecting  the  pier  inside. 

5,  The  upper  load  is  increased  by  gables.  The  gables  by  their 
weight  prevent  froir  slidinl  or  inclination  cf  tbe  upper  courses 
cf  the  wall,  they  bring  ohe  lire  of  support  (Fié.  539)  in  accor- 
dance  with  the  pointed  fori  cf  the  sids  arcb,  strengthen  its 
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crowD  fcy  ùigb  Windows,  Fig-  S36,  Ttie  heavier  theload  of  the  ga- 
ble, the  tbinner  may  eitber  be  the  wall  over  tbe  Windows,  or  t 
the  lower  may  the  buttresses  stop. 

6.  So  far  as  possible,  ail  forces  would  be  directly  led  to  t 
the  buttress,  that  is  carried  very  bigh.  on  the  other  hand  is 
kept  as  far  as  possible  fron:  the  wall  bay,  This  îîill  be  attain- 
ed  by  suitable  construction  cf  the  roof  (for  exaiuple  a  purlin 
roof  with  iijain  trusses  over  the  battresses).,  by  a  corresponding 
foriïj  of  vaalt  (not  thrusting  at  the  ridge),  and  particularly 
by  the  use  of  a  stiffeced  cross  arch  (F'ig,  413),  tbat  forns  a 
closed  transverse  connection  frcŒ  s  buttress  te  tyîDg  opposite, 

By  the  last  ffiethod  is  the  mass  of  tce  wall  nost  effectively 
reduced,  even  so  far  that  the  side  arches  as  in  the  churches  oî 
Burgnndy  from  the  Èarly  çothic  (Fig.  348)  make  themsslves  enti- 
rely  independend  of  tbe  external  wall.  But  entirely  aside  from 
this  astonishing  boldness,  it  is  always  advantageous  to  a  church 
both  in  regard  to  the  econoicy  cf  isasses  niade  possible  thereby, 
as  very  particularly  on  account  of  the  less  mobility  of  tbe  par- 
ts concerned,  to  transfer  %îl  side  forces  if  possible  to  the 
cross  arches  and  bottresses* 

On  the  whcle  tbe  six  modes  of  exécution  njentioned  represent 
a  graduated  séries  froc  harder  te  sasier  ccnstructicn,  and  fur- 
ther  iDterïïieGis.tc  steps  n;ay  be  icscrted,  since  certaÏD  onez   may 
be  joiced  together  «ith  gcod  results, 

Cd  the  architectural  treatcûent  of  the  upper  part  of  the  wall, 
see  later  under  Gables,  Ccrnices  etc. 
'The  lower  part  of  the  wall, 

The  fcm  and  treatcent  of  the  cornice  is  treated  farther  below 
in  a  spécial  section,  for  the  gênerai  cross  section  of  the  chu- 
rch only  its  heiéht  and  projection  coïïies  intc  considération  corne 
into  considération,  Dsually  the  external  wall  bas  three  ccrnices, 
the  siîDply  profiled  projection  of  the  plinth  in  one  or  two  div- 
isions at  the  height  of  the  internai  floor  or  the  internai  cor- 
nice continuing  beneath  the  window  parapet,  usually  a  cap  moul- 
ding  crowning  the  offset  of  the  wall.  and  the  main  or  eave  cor- 
nice occupying  the  first  place  on  account  of  its  architectural 
and  practical  importance, 

Wide  projections  of  cornices,  so  far  as  practically  valuable 
can  be  sinply  constructed  with  the  luâterials  at  hand,  are  allo- 
wed  by  mediaeval  art  within  proper  limits,  but  usually  it  does 
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Dot  give  to  the  cornice  tbat  anlimited  predoffiinance  like  antique 
art  or  the   RenaîssaDce.  In  any  case  they  avoided  aiding  storms 
fcy  too  great  projections,  or  to  even  afford  opportunities  to  tbe 
arcjbitect  for  the  exécution  in  the  bef ore  mentioned  materials. 

ïo  give  gênerai  pules  on  the  distance  of  the  projection  is  not 
possible,  since  also  bere  practical  and  artistic  considérations 
may  occur  in  ffianifold  relations.  The  late  tiae  oertainly  has  al- 
so soagit  to  arrange  thèse  raembers  in  a  gênerai  scheme. 

In  Lâcher  the  différence  between  the  half  thickness  of  the  wall 
and  the  half  dâiagônel  of  the  same  is  given  as  the  measure  of 
the  projection  of  ail  cornices,  so  that  thus  a  b  c  in  Fig.  841 
gives  the  profile  of  the  cap  extending  aroand  below  the  Windows 
(sill  ffioulding)  and  a  e  b  c  is  that  of  the  roof  coroice,  The  s 
saHîe  mode  of  determining  dimensions  is  also  found  in  Hoffstadt. 
But  Lâcher  aiso  intrèduces  elsewhere  another  measure  of  pcoject- 
œon,  nacely  half  the  depth  of  the  window  janih,  which  he  again 
fixes  at  1/3  the  thickness  of  the  wall,  thus  being  f  g  in  Fig. 
541.  He  then  also  gives  the  same  distance  to  the  projection  of 
the  plinth,  bat  it  is  to  be  noted  in  this  that  thèse  dimensions 
assuES  the  theckness  of  the  wall  to  be  1/10  the  clear  width  of 
the  choir.  According  te  this  rule  the  cornice  would  project  ab- 
out  1/5  or  1/6  of  the  thickness  of  the  wall.  Thèse  projectiocs 
are  fregur-r^tOy  cciifin:.>7(   c-  the  works  of  the  14  th  and  1,  th 
centuries.  Eut  on  the  Èarly  Gothic  works  the  roof  cornice  as  a 
rule  has  a  greater  projection,  and  especially  if  it  forms  a 
gutter  for  water. 

Generally  it  is  first  the  structural  fonction  of  the  cornice 
that  détermines  its  projection  en  every  single  case,  ?nd  the 
thickness  of  the  wall  that  sets  a   Eaximum  for  it  by  the  possib- 
ility  of  exécution. 

Eut  farther  we  night  for  the  simple  cornices  only  fulfilling 
the  function  of  carrying  off  ths  drip,  as  assumea  in  Fig.  540, 
also  make  the  projection  dépendent  on  the  distance  between  two 
cornices  over  sach  cther,  30  that  the  roof  cornice,  whose  dist- 
ance froŒ  the  window  sill  cap  is  greater  than  from  that  to  the 
ground,  and  thus  has  to  protect  a  greater  height  of  the  wall 
must  also  hâve  a  greater  projection.  In  reality  this  wider  pro- 
jection on  the  later  works  is  found  in  the  prcjecting  edge  of 
the  roof,  but  on  the  older  was  already  made  by  the  fcri:  cf  the 
cornice.  Theretore  we  might  sooner  give  the  préférence  to  the 
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to  tbe  arrangensent  of  a  Œore  projecting  roof  cornice,  than  of 
its  lesser  projection  on  tbe  later  works  that  must  be  referred 
to  a  certain  tiniid  ty  for  a  definitely  expres&ed  horizontal  ter- 
TDînation,  whicù  characterlzed  the  later  style,  but  is  entirely 
foreign  to  tnat  of  the  13  th  centory.  It  is  further  possible 
tbat  ttie  peculiar  crowning  of  the  î7indoif..gabl£  rising  above  the 
roof»cornice  on  the  richer  works  Êron:  the  14  th  centuryonward 
alloTîed  the  horizontal  ternîinatîon  to  appear  as  a  possible  dén- 
iai of  a  characteristic  of  poverty, 

îherefore  if  the  before  !iîentioned  déterminations  of  the  meas- 
ure  of  tbe  projection  at  first  also  seeni  suited  for  the  .Kindow 
sill  cap,  then  is  found  the  equality  of  thie  projection  with 
that  of  the  plinth  is  just  as  little  retaineà  accurately  on  the 
older  Works,  as  it  is  founded  in  the  nature  of  the  thing.  Accor- 
dingly  thèse  rules  at  most  bave  only  the  use  of  affording  cert- 
ain starting  points  for  avoiding  exaggerations  end  disproporti- 
ons, and  anothsr  zrill  aise  not  clain:  the  very  i?ords  of  master 
Lâcher,  for  he  says  biinself,  "bat  it  is  not  thereby  stated,  that 
yon  Eust  follow  bim  in  ail  things,  than  what  seenis  better  to  you, 
that  it  Eay  be  better  acccrding  to  ycur  good  idea.  it  is  ueeful 
to  everyone  when  he  can,  and  knows  how  to  eœploy  sonjething." 
Pliûth. 

The  base  in  the  beginning  with  a  préférence  for  the  Attic  base 
was  correspondingly  divided,  or  was  even  composed  of  rounds  and 
hollows,  that  on  account  of  a  good  reiccval  of  water  sas  simpli- 
fieiâôor  condensed,  Also  already  early  appeared  occasionally  on 
the  extericr  a  siirple  sash,  that  éradually  becarce  Œore  coiEiEcn 
and  finally  lent  to  tbe  car;  of  tbe  plinth  even  the  name  of  wash 

noulding. 

îhe  heiéht  cf  the  plicth  frcn;  tbe  éround  outside  is  found  te 
be  fieterirdned  by  the  measure  of  the  thickness  of  tbe  nsII  in  n 
nearly  ail  preserved  rules  oi  tbe  masters,  and  then  by  Lâcher 
this  deterŒination  is  exteided.  se  that  tbe  plinth  should  follow 
the  irregularities  cf  tbe  ground  by  steps.  Such  an  arrangement 
is  foreign  to  nodern  architecture  in-  a  spécial  degree,  Iherefore 
we  show  in  Fig.  842  the  arrangement  of  tbe  plinth  cf  the  church 
at  Frankenberg.  -A  greateErheight  of  tbe  wash  Œoulding  is  then 
found,  especially  where  it  is  divided  in  twc  or  ccre  parts. 

îhe  plinth  occnrs  either  alone  on  tbe  exterior  or  also  in  tbe 
interior  as  assunied  in  the  right  half  of  Flg,  340.  Put  since  as 
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a  rôle  the  internai  heigbt  îrow   tne  floor  is  higher  than  tfae  ex- 
ternal,  so  that  steps  are  arranged  before  the  portais,  thec  the 
height  of  the  plinth  either  beconîes  less  in  tbe  interior  than 
on  the  exterior,  or  the  internai  cap  niast  lie  higher  than  the 
external  one. 

Instead  of  the  internai  olinth  is  found  in  Œost  French  works, 
as  in  the  minsters  of  Freibarg  and  Strasburg,  both  a  step  seat, 
(thus  in  the  left  half  of  ?ig,  840),  whose  upper  edge  is  enclo- 
sed  by  a  chanfer  or  a  stumpy  moulding,  and  on  which  is  set  the 
bases  of  the  rounds  as  on  a  coniŒon  plinth,  When  the  surfaces  of 
the  wall  wnder  the  Windows  are  then  aniuated  by  blind  arches, 
as  in  F'igs,  844  and  855,  then  the  bases  of  the  shafts  of  the  1 
latèer  iray  stand  on  the  second  step  rising  abcvs  the  first,  as 
well  as  generally  with  the  greater  projection  of  the  rounds,  t 
the  width  of  the  lower  step  may  be  dividsd  into  two  or  Œore  di- 
visions. By  the  unequal  heights  of  the  différent  plinths  of  the 
rounds  thus  received  can  resuit  especially  picturesque  combina- 
tions.  The  height  of  the  steps  is  the  usual  hsight  of  a  seat, 
if  they  are  generally  to  serve  as  seats. 

External  window  sill  cap. 

The  window  sill  cap  always  bas  an  importance  subordinate  te 
the  roof  cornice,  and  tberefore  mostly  ccnèists  of  a  siaple 
Koulding  made  in  the  height  cf  an  ashlar,  yet  there  are  also 
found  richer  forrrs  in  ffbic>3  under  the  drip  is  forired  either  a 
simple  cove  or  one  filled  by  leaves  (Fig.  335)- 

The  height  of  the  window  sill  or  rather  that  of  the  cap  forœ- 
ing  the  lower  part  of  it  is  determined  by  Lâcher,  so  that  it 
shall  lie  above  the  wash  andistance  equal  to  that  between  two 
buttresses.  This  proportion  is  perfectly  suitable  for  certain 
average  dimensions,  but  would  be  too  small  for  the  lesser  and 
wouldilead  to  considérable  heights  for  greater,  and  besides  by 
each  greater  distance  of  the  flying  buttresses  a^art,  as  then 
are  found  in  the  nave  or  even  in  the  parallel  extension  of  the 
choir  opposite  the  polygon,  would  be  entirely  illusory  and  are 
found  disproved  in  mediaeval  works  by  the  most  decided  variati- 
ons, Thus  the  height  in  kuestion  on  the  chapel  of  S.  Bonifaoe 
at  Pritzlar  amounts  to  1  3/4  times  the  distance  between  the  fly- 
ing buttresses,  but  on  the  choir  chapels  at  3.  Ouon  niv.^  .;?,  i;'-'- .- 
Iv  half  this  width. 
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Tbe  beight  of  tbe  wiDdow  sill  course  will  conseouectly  be  bo 
detenrined,  that  in   ail  ordinary  cases  is  attained  a  heigbt  ab- 
ove  tbe  floor  exceeding  tbe  beiglit  of  tbe  duebc  body,  For  actu- 
ally  it  is  still  tbe  latter  wbich  fixes  tbe  distance  in  Question, 
so  tbat  cburcb  Windows  sball  exclnde  tbe  possibility  of  looking 
out,  opposed  to  every  idea  in  secnlar  worka;  thus  tbe  underside 
of  tbe  window  sill  niouldin^  irust  lie  at  least  tbe  beigbt  ot  a 
man  above  tbe  ground,  (Our  Fig.  840  bas  tbe  beigbt  flxed  at  1  1/2 
tinies  tbe  beigbt  of  a  nan,  that  ne   express  by  a  b  in  tbe  propor- 
tion to  tbe  ffhole,  and  tben  tbe  window  sill  is  placed  abcut  tbe 
tbickness  of  tbe  wall  above  this  lower  edge,  so  that  then  resu- 
Its  tbe  inclination  of  tbe  wasb),  an  increase  of  this  beigbt  may 
be  reaaired  by  certain  arrangeiEents  occurring  in  tbe  interior, 
sucb  as  cboir  stalls,  sediliaa,  by  entrances  to  be  arrangea  un- 
der  tbe  Windows,  and  furtber  by  tbe  niagnitade  of  tbe  entire  work, 
to  wbich  is  to  be  denied  as  little  tbe  necessity  of  a  certain 
indeternîinate  proportion  of  tbe  détails,  since  tbe  magnitude  of 
the  latter  can  alone  be  developed  tberefron;, 

Generally  a  triple  scale  will  be  rrsde  the  basis  cf  every-  rat- 
iocaliy  executed  building,  particularly  that  of  the  proportion 
cf  the  whcle,  that  cf  the  daraticn  and  of  the  size  of  the  Kate- 
rials,  thus  the  avera^e  height  of  the  courses  to  be  used  (se  t 
that  one  may  assume  tbree  'squares  connected  togetber  and  there- 
by  find  the  separate  dimensions  froK'  tbe  resolting  différences. 

On   many  sinipler  wcrks  is  wanting  tbe  moulding  accoŒpanying 
tbe  lower  edge  of  the  sill  course  and  thereby  ail  horizontal 
division  between  tbe  wasb  af  the  plinth  and  tbe  roof  cornice, 
Sucb  is  not  directly  reauired  by  tbe  nature  cf  the  thing.  Eut 
since  tbe  addition  of  tbe  wasb  of  an  undercut  lEOulding  aids 
tbe  reEOval  of  water,  an  extension  of  tbe  latter  niay  be  reauir- 
ed in  the  width  between  two  buttresses  fully  occupied  by  a  win- 
dow and  the  breaking  around  the  buttresses  of  the  first  projec- 
tion added  bere.  In  any  case  tbe  effect  cf  this  horizontal  div- 
ision is  favorable  by  the  contrast  with  the  higher  proportion 
of  tbe  mullicn  of  the  window.  and  therefore  this  arrangement  is 
to  be  preferred  to  that  occurring  on  certain  later  wcrks  like  3. 
Elasien  in  Wflnden,  aocording  to  nhich   the  sill  course  returns 
vertically  at  eacb  side  of  tbe  windou  to  a  beigbt  of  about  half 
tbe  width  of  the  window,  and  tben  continues  horiioctally  4n  tbe 
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surface  of  the  wall  and  aroond  the  buttress.  SometiiDes  is  foond 
such  an  extension  on  the  sides  of  the  buttress,  for  a  far  better 
reason  that  a  lower  position  of  the  sill  moalding,  in  the  reve- 
rse direction  below  certain  Windows,  whose  sills  are  thereby  m 
ttowed  higher  to  afford  the  height  reonired  for  a  side  doorway 
under  thein. 

Internai  sill  moulding. 

In  the  interior  the  sill  lEouîding  has  no  wash  but  a  groove  to 
receive  the  water  running  down  on  the  window,  and  therefore  ta- 
kes  the  form  like  that  given  at  c,  and  nay  occur  in  varied  rel- 
ations with  the  roands,  when  it  extends  around  therc  (d  in  Fig. 
S40)  or  stops  agâinst  (e  in  ?lg.  840),  or  passes  under  theic  so 
that  then  eest  on  it.  Extension  around  can  be  in  the  same  form, 
or  it  may  be  a  ring  placed  at  the  height  of  the  sill  iccalding 
with  3  différent  shape  (c  in  Pig.  S40),  The  round  can  be  set 
directly  on  the  sill  moulding  if  the  projection  of  the  latter 
is  sufficient,  or  so  that  the  projection  of  the  sill  course  is 
aided  by  a  corbelling  connected  with  it  (as  at  f). 

As  an  intermediate  betwesn  both  arrangements  might  be  that, 
whereby  beneath  the  sill  EDOuldingstand  single  rounds,  and  on  a 
capital  in  the  height  of  the  sill  course  stsrîds  a  triple  cne 
ccrresponding  to  ths  vaulting  rips.  Such  an  «rrangecsnt  could 
resolt  fronj  Fig.  S40,  if  the  corbel  were  replaced  by  a  capital 
and  a  round, 

F'urther  is  soiretinjes  fcnid  ail  three  rounds  connected  together, 
the  two  sŒaller  are  on  the  sill  course,  while  that  is  either  b 
broken  around  the  middle  larger  one  or  stops  against  it. 

Âll  such  arrangeiEents  aid  in  strengthening  the  wall  beneath 
the  sill  course,  and  the  latter  may  even  replace  the  sill  mould- 
ing in  the  form  of  a  simple  wash,  as  in  the  choir  of  the  church 
at  Wetter  (Fig,  843),  as  tben  is  the  latter  generally  also  lack- 
ing  in  the  interior  of  simule  works. 

We  also  note,  that  the  différence  between  the  breaking  around 
on  the  stopping  of  the  varions  mouldings  against  the  rounds  is 
characteristic  of  the  varions  periods  of  Gothic  art.  in  so  far 
as  in  the  older  works  the  rounds  formed  on  the  ends  of  the  ash- 
lars  are  connected  with  the  body  of  the  pier  by  thèse  mouldings 
broken  around  them, 

Treatment  of  the  lower  part  of  the  wali, 

The  wall  beneath  the  window  has  the  purpose  of  enclosiné  tne 
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rooiD  externally  and  op  supoorting  the  window  jambs.  In  a  static 
sensé  it  can  further  serve  to  stiffen  the  adjacent  battresses 
against  eacb  other  (Pig.  837),  to  assist  tbe  strongly  stressed 
loier  portion  of  the   buttresses,  to  transfer  the  pressure  to  a 
greater  ground  area,  and  by  a  longitudinal  connection  of  tne 
lower  ffiasonry  cf  the  buttresses  reducing  the  danger  tf   différent 
settlements  in  uneonal  soils,  According  to  the  conditions  there 
prédominâtes  ona  or  another  of  thèse  duties. 

In  the  wall  bas  no  buttresses  or  only  small  ones,  then  natar- 
ally  the  greatest  stress  falls  on  the  loser  part  of  the  wall,  it 
receives  a  coccparatively  great  thickness,  îrhich  is  nnifornily  con- 
tinued  without  déduction  and  suall  breadth  of  the  window.  Eut 
on  the  contrary  for  wide  Windows  the  buttresses  are  properly  the 
Bupporting  bodies,  and  thia  is  reduced  tbe  importance  of  the  lo- 
wer wall,  and  as  previously  mentioned  above  (p.  337),  and  it  t 
then  generally  bas  less  importance  than  the  wall  arch  and  there- 
fore  can  be  niade  thinner  than  that,  or  where  this  will  not  do, 
Œay  at  least  be  reduced  by  recesses  in  voluŒe. 

Recesses  on  the  external  surface  of  the  wall  are  rare,  but  on 
the  contrary  those  inside  are  the  Eore  comiuon, 

Arcades  beneath  the  Windows. 

F-irst  may  tbs  internai  strenstnenine  od  tce  part  of  the  wall 
under  the  Windows,  on  which  the  rounds  of  the  wall  arches  usual- 
ly  stand  as  in  the  side  choir  of  Notre  Dame  of  Dijon  (Fig.  844), 
is  supported  by  two  little  cclumns  adjoinin^  the  little  columns 
connected  by  arches,  se  that  a  blind  arch  results  beneath  the 
sill  nioulding.  For  a  greater  width  must  the  number  of  thèse  bl- 
ind  arches  and  of  coIqbus  supporting  the  arches  be  increased, 
and  there  results  those  arcades  according  to  the  French  expres- 
sion, wbich  in  their  richer  form  are  in  coû^binatioD  of  the  upper 
window  in  the  clearstory  wltb  tbe  triforiuiE,  at  least  in  formai 
effect  are  allied  to  the  Windows  of  tne  side  aisles. 

In  the  greater  number  of  the  French  cathedrals,  but  in  Gsrm- 
any  in  the  minsters  cf  Strasburg,  Freiberk  etc.,  is  round  this 
mode  of  treatment,  that  rénoves  the  last  remuant  of  the  plain 
wall  surface,  and  so  essentially  contributes  to  tbe  overpowering 
ricbness  of  tbe  whole.  Their  nearnes;.  ùt   thèse  blind  arches  to 
the  eye  permits  a  ricbness,  a  refinement  of  détails,  for  which 
was  scarcely  found  cpportunity  it  any  other  place,  Distinguisbed 
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in  this  respect  are  the  arcades  of  the  S.  Cbapleèle  in  Paris  and 
of  Strasbarg  minster;  the  latter  îfith  a  very  simple  arrangement, 
so  that  the  capitale  passing  tnto  the  square  and  terminating  c 
coluinns  connected  bji  strongly  profiled  pointed  arches  with  ins- 
erted  trefoils  as  in  Fig.  353,  and  the  spandrels  produced  betw- 
een  the  arches  are  divided  in  four  panels  by  inserted  circles, 
the  Œiddle  one  of  thèse  beiring  a  représentation  of  a  figure, 
Tîhile  the  three  amaller  trlangular  spandrels  are  adorned  with 
rich  foliage.  The  ef fect  is  even  enhanced  by  the  arrangement  of 
the  corbelling  connected  uith  the  plan  of  a  gallery,  decorated 
by  îoliage  and  placed  at  the  height  of  the  capitals  on -the  wall 
behind  (Pig.  S55).  by  wbich  the  colunins  cône  te  stand  entirely 
free.  For  further  concerning  this  peculiar  forin,  see  Qalleries, 

p.  354- 

în  contrast  to  the  usaal  arrangeisent  of  eoBal  colanns  and  ar- 
ches, tbere  alternats  in  S,  chapelle  larger  and  scaller  columns, 
so  that  the  former  being  connected  by  pointed  arches  fcru  two 
panelsunder  eacb  «lûdow,  t^iat  are  sgain  divided  by  the  ssaller 
ccluffiDS  connected  witb  the  larger  by  trefoil  arches.  A.s  a  ruls 
the  bases  of  the  little  cclaKcs  stand  on  5  ccntinuous  stec  a^ 
in  ?ig.  B45,  Œore  rareln  cirectly  ce  the  flocr  as  in  tbe  catbe- 
dral  of  Chalons  sur  î,iarne. 

The  arches  theirselves  ars  fornied  accordin^-  to  ail  pcssitle 
lices,  as  round  arches  in  Fig.  544,  as  pointed  arches,  either 
plain  or  with  cusps  as  in  ths  cathedral  et  î^eaux,  as  round  tre- 
foil arches  as  in  ths  cathedral  of  Airiens,  os  as  pointed  tref- 
oil arches  in  the  cinsters  of  Strasburg  and  Freiberg.  In  cert- 
ain csman  works  of  the  transition  style  are  then  found  the 
arrangenent  also  retained  soiretiseE  in  the  Early  Gcthic,  ?rhereby 
in  tHO  recesses  beside  eacb  ctbsr  the  little  siddle  coIueus  are 
replaced  by  corbels.  Such  an  arrangecent  fron:  the  collegiate 
church  of  Wetzlar  is  shown  in  Fig.  S34. 

A  déviation  froir  the  regular  placing  of  the  coluiins  produces 
a  variation,  if  an  entrance  is  placed  in  the  wall  concerned, 
Hhose  width  then  eouals  about  tîrc  of  the  recesses.  Thereby  is 
then  Œodified  the  fom  of  the  arch,  and  in  the  simplest  cases 
it  is  replaced  by  the  straight  lintel,  Such  an  arrangement  is 
found  in  tbe  minster  of  i^reiburé  (Fig.  545). 

Since  the  colnmns  ef  thèse  recesses  stand  in  Ihe   plane  et  tfcc 
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side  arches,  then  is  oniitted  the  need  Gf?tiQBber  and 
of  placing  them  in  direct  connection  wîtn  tbe  window  jambs,  and 
suob  results  only  for  the  middle  mullions  of  four  divisions  in 
the  way  that  such  stand  either  over  the  middle  column  or  the  m 
middle  of  the  arch  of  the  recess,  bnt  the  other  colunins  are  side- 
wise  froiii  the  window  jam^s  (Fig.  345  a,  where  the  coluŒns  are 
designated  by  a  and  the  window  jambs  by  b).  On  the  contrary  on 
later  works  the  endeavor  for  thie  relation  leads  to  placing  the 
little  coluEDns  of  the  arcade  èeneath  the  xindow  jambs,  tbus  to 
set  back  a  portion,  so  that  the  rounds  of  the  side  arches  pass 
down  befcre  them  to  the  éroond,  and  the  backs  of  the  recesses 
coire  to  be  in  the  plane  of  the  giass.  Kowever  there  can  still 
be  effected  by  the  sili  Ecoulding  intersecting  the  rounds  of  the 
side  arches  a  séparation  of  the  window  fron  tne  blind  niches  as 
in  the  cathedral  of  lieau^^.aad  in  Chalons.  Eut  this  entirely  dis- 
appears  if  the  sill  niouldiag  intersects  the  window  jambs,  and 
the  latter  exteods  to  the  ground  replacing  the  rounds  of  the  b 
blind  arches,  as  in  the  transepts  of  the  cathedral  cf  lleaux. 

Blind  arches  without  Windows  above  them. 

Soœetinies  thèse  blind  arches  are  also  found  without  connection 
with  Windows  above  them,  as  in  the  vestibule  of  B'reiburg  minst- 
er.  In  this  case  the  sill  Tioulding  nsturally  vanishes  over  then:, 
since  the  horizontal  termination  loses  its  inportance,  but  then 
the  fiable  is  best  suitsd  to  the  nature  of  the  poinoed  arcb  for 
coveriné  it,  by  which  its  apex  is  loaded  enô  its  upward  forc>s' 
is  restricted,  Likewise  th'?  stability  cf  the  coIuœds  will  be  in- 
crea^ad  :-,hr-/\.'l  y,  which  in  ?reiburg  occurs  froni  placing  a  figure, 
and  we  thereby  pass  in  this  ornamental  form  hère  to  the  expres- 
sion of  a  ground  principle  of  Gothic  architecture, 

Blind  arches  with  narrow  Windows, 
nhen  the  windcw  doss  net  entirely  occupy  tne  stace  between  the 
buttresses,  then  blind  arches  extending  the  fnll  î7idtn  at  both 
sides  of  the  window,  plana  wall  surfaces  produce  a  beavy  effect, 
(ladèeàiini&reiburg  this  arrangement  is  found  connected  with  the 
plan  of  a  choir  aisle,  to  which  T^e  shall  return  later).  To  avoid 
this  evil  resuit  the  blend  arches  may  also  be  repeated  above  the 
sill  moulding  on  the  wall  sufface,  or  may  be  oœitted  below  it, 
and  only  for  the  width  of  the  window  and  either  in  the  thickness 
of  the  jamb  or  within  the  dspth  of  the  member  extecded  te  the 
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ground  is  found  in  certain  later  works  also  without  blind  arch- 
es, iDdeed  in  the  interior  as  well  as  on  the  eiterior,  eo  that 
in  the  last  case  the  incer  surface  of  the  wall  reniains  plain, 

A  particularly  rich  exauple  of  the  last  kind  is  found  in  the 
choir  of  the  church  at  Preiburg-OD-Dnstrut,  datinl  fron  the  15 
th  century,  where  directly  beneath  the  sill  mculding  on  whose 
wash  stop  the  Jamb  menifeers,  it  is  enclosed  by  the  sane  arrange- 
Œent  having  the  saire  width  as  the  window,  and  for-sided  recesses 
occur  having  panels  decorated  by  reliefs,  while  the  outside  mem- 
bers  of  the  jambs  directly  belcw  the  sill  moulding  fora  a  séries 
of  suspended  bound  arches  -vith  cuspB,  that  in  a  manner  foris  a 
canppy  over  the  reliefs- 
simple  blind  arches. 

As  a  substitute  for  ail  such  richer  forits  are  then  usually 
found  on  thèse  walls  simple  blind  pointed  arches  lacking  ail  di- 
rect connection  with  the  Windows,  as  in  the  choir  aisle  of  S, 
Gudule  in  Brussels  and  the  transepts  of  the  church  in  Wetter, 
and  fartber  in  œany  N.  Geman  brick  churches. 
Arrangement  of  Windows, 
Height  of  the  window. 

For  the  height  of  the  window  arcfi  is  determined  a  maziiEniii,  so 
that  for  its  body  may  rerraln  beneath  the  sice  arch,  This  condi- 
tion results  of  itself,  if  the  window  entirely  occupies  the  spa- 
ce  between  the  buttresscs,  and  hencs  the  window  and  sidc  arches 
are  either  concentric  or  coincide,  as  sssurced  for  the  middle  w 
window  in  Pig.  340. 

;^ith  a  sicaller  width  cf  the  window.  the  concentric  arrargement 
of  Windows  and  side  arches  will  then  only  reiraîn  possible  if  the 
proportion  of  the  width  is  such,  that  ne  extremely  pointed  forir 
is  compulsory,  bat  is  necessary  in  no  case. 

A  iLiniiiiOffi  height  of  the  window  is  deteririned  by  the  coiDiLon  gr- 
cund  lines  betwesn  window  °ind  side  arches.  Tbus  the  heights  of 
the  side  Windows  are  deterniined  in  Fig.  S4C. 

On  the  ratio  of  the  height  of  the  window  te  the  height  cf  the 
wall  beneath  the  sill  moulding  it  can  only  be  established,  that 
the  former  shall  predoicinate,  as  based  on  the  nature  of  the  mattej 

Maximum  width  of  windo*. 

It  has  already  been  shown  how  the  greatest  width  of  the  window 
results,  so  that  its  jaubs  lie  directly  at  the  buttresses  se  t 
that  their  sides  forir.  the  jants.  frcir  which  start  the  arches. 
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Now  Bince  for  otlong  bays  tne  ground  lines  of  tue  stilted  window 
arches  coice  to  lie  at  a  certain  ûeight,  to  which  the  cross  arch- 
es are  pushed  up  in  a  notable  way,  tben  the  windcTf  arches  or  a 
strengthening  thereof  is  farnished  by  the  oroper  side  arches, 
ûere  extend  exactly  llke  vertical  surfaces  forming  the  edge  of 
the  coffipartment.  Tùe  prespactive  viei  (F'ig,  8^6)  shows  tbis  ar- 
rangement at  b,  that  is  foond  especially  bold  in  the  hexapartite 
vaults  of  the  choir  of  the  cathedral  of  Beauvais,  »hose  arrange- 
nent  is  shown  in  Fig,  £47.  Bere  the  side  arcb  is  eut  asçay  at  one 
side  by  the  vertical  lines  bordering  the  halfway  rib,  vîhile  at 
the  other  side  the  line  of  intersection  is  visible  behind  the 
cross  rib  oœitted  in  oar  Flg.  Acccrdingly  the  outer  rib  of  the 
pointed  arcb  on  which  rests  the  compartŒent  bo  longer  forms  a 
complète  pointed  arch,  but  only  a  seginent,  so  thst  the  compart- 
Œents  intersect  those  surfaces  at  a  very  obtuse  angle. 

This  otherwise  scarcely  visible  peculiarity  is  found  in  the 
choir  of  the  cathodral  of  Toul,  whose  arrangement  is  shown  iu 
the  élévation  and  plan  in  ?igs.  850,  850  a,  axeouted  for  the  p 
purpose.  As  shoTîn  by  the  plan,  trie  buttresses  of  the  choir  end- 
ing  in  the  half  deoagon  are  moved  so  far  inside, that  above  the 
window  sill  an  opening  extends  tnrough  the m,  and  before  their 
tops  Project  the  shafts  faearing  the  cross  ribs  a,  while  the  an- 
ges b  and  this  pier  subdivided  by  the  inserted  shaft  reoeive  the 
side  arch  continued  over  tbis  passage  as  a  tunnel  vault.  On  thèse 
internai  buttresses  lie  tha  jambs  c.of  the  window,  that  are  tur- 
ned  as  pointed  arches  as  sbown  by  the  élévation,  but  thereby  the 
external  line  of  the  before  mentioned  st rengthenin g  «rch  and  f 
further  the  tunnel  vaults  betweea  the  piers  are  required  by  khat 
broken  line  of  the  pointed  arch,  whose  starting  therefore  lies 
high  above  the  capitals  of  the  rounds  c  found  in  the  ground  line 
of  the  cross  arches  of  the  choir  in  Pig.  850.  But  since  the  span 
of  the  cross  Iribs  in  the  aiddle  square  preceding  the  choir  is 
far  greater  than  in  the  polygonal  choir,  there  results  for  the 
former  a  far  greater  height  with  equal  heigbt  of  the  crown  and 
a  similar  form  of  arch,  ani  thereby  the  height  of  the  capitals 
in  the  transverse  aisle  as  well  as  on  the  pier  of  the  choir  is 
placed  so  much  lower,  and  on  which  rest  the  cross  ribs  resist- 
ing  the  entire  thrust  of  the  ribs  of  the  polygon. 

At  the  latter  height  ternoinate  ail  choir  piers  in  capitaJL, 

on  which  rest  the  pièces  foroiing  that  différence  like  inàependent 
piers. 
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Side  and  wiDdov  arches. 

lï   the  wiDdcffS  extend  froœ  pier  to  pier,  the  forir  of  window 

arcfci  is  determined  by  tbe  concent}ric  line  of  the  side  arcb.  Bat 

where  the  entire  construction  causes,  tbat  the  crown  of  the  arch 

lies  very  near  the  horizontal  top  of  tce  wall,  particularly  with 

egual  heights  of  aill  the  crowns  of  the  vault,  îrith  a  pointed 

fcriE  of  window  arch  and  even  for  thèse  equilateral,  the  upward 

force  of  the  arch  does  not  appear  alone  to  break  this  horizontal 

liiDitine  line,  but  in  Eany  cases  actually  produces  this  effect. 

Hence  in  this  case  it  is  better  to  place  the  crown  a  little  lo- 

wer,  and  to  construct  the  arch  with  a  smaller  rise  (giving  it 

the  form  of  arch  with  centres  given  by  dividing  the  base  in  4 

parts).  Pig.  549  will  ifâive  the  section  in  Fig.  849  for  the  east- 

ern  side,  only  with  the  assuicption  of  a  pointed  fom  drawn  ins- 

tead  of  Pig.  349  a.  On  works  exscuted  with  graater  richness  are 

tne 
then  found  for  loading  the  apex  of  the  arch  crowning  of  the  win- 

dow  arch  by  a  gable,  first  occurring  on  the  S.  Chapelle  in  Paris» 

Further  see  forcer  p*  342), 

Further  the  pointed  fcric  of  the  side  arch,  that  also  reouires 
for  it  again  a  pointed  arch  (even  thoueù  excentric).,  or  by  -uhe 
arrangement  of  several  'Windows  beside  eacb  other  in  the  side  cf 
the  same  bay,  at  least  3  grouping  te  rise  toward  the  iriddle, 
Such  is  obtained  by  tbe  ar^angenient  cf  two  windo^ïS,  as  found  in 
the  Regensburg  cathedral  and  the  church  of  S,  Peter  at  Lflbeck, 
by  the  addition  of  a  round  window  betwiin  the  two  window  arches 
and  the  side  arch,  by  the  plan  of  3  Windows  beside  each  other, 
as  found  on  âarly  English  and  certain  German  works,  with  a  grea- 
ter  height  of  the  middle  windcw. 

Gonversely  in  iiiany  Frenc^  works,  as  in  the  transepts  et  Amiend, 
the  arrangeiDent  of  a  wbeel  window  for  the  entire  width  cefers 
to  the  seiEicircular  fora  cf  the  side  arch, 

Independence  of  side  and  windovr  arches. 

îhe  necessity  but  not  the  validity  of  the  pointed  arch  cr  cf 
the  culŒinating  forin  cf  the  window  vanishes  with  tha  vault  its- 
elf,  and  likewise  with  the  assumpticn  of  that  rib  vault  reprÈsed 
ènted  in  Fig.  96,  in  which  the  comparticents  are  replaced  by  st- 
one  slâbs,  Therefore  are  found  in  the  interior  of  the  Freiturg 
tôsec;'  froffj  which  the  construction  is  taken,  between  each  two 
such  ribs  are  three  pointed  arched  Windows  beside  each  other. 

The  sane  aode  of  constructicn  found  a  coTreshat  changea  appli- 
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application  in  the  older  churches  of  Burgundy  (F-ig.  84S).  Fart- 
icularly  hère  tùe  ffindow  wall  betweec  tbe  buttresses  is  icoved 
oat  so  far,  tbat  within  it  passages  lead  througb  tbe  latter. 
Tbe  side  arches  of  the  vault  then  became  free  af  the  wall  ly- 
ing  there  on  as  freely  projecting  arches  like  the  other  rifcs, 
and  over  the  juDCtion  of  the  conipartŒent  are  leveled  by  a  wall 
bnilt  on  theic  and  connected  i?ith  tfas  window  wall  by  utone  slabs 
laid  thereon,  which  accordîngly  forir  a  horizontal  ceiling  on  t 
the  width  of  the  passage,  and  their  upper  surface  either  foriEs 
the  channel  for  water  or  receives  it;  Pig.  848  shows  this  arr- 
angement for  Notre  Dame  at  Dijon*  There  a  is  the  side  arch,  b 
the  internai  buttress  with  the  passage,  c  th£  stone  slab  laid 
above,  d  the  window  wall,  that  is  opended  by  3  pointed  Windows 
of  equal  height.  Li^ewise  a  rectangular  forii  of  window  would 
be  suitable  hère,  with  a  covering  of  snfficient  strengtfc  to 
support  thèse  slabs,  îc  Viàllet-le-Duc  is  found  an  example  taken 
froE  3.  Germain  des  Près,  where  in  the  rectangnlar  windou  is  in- 
serted  a  great  pointed  arch  divided  into  4  panels  by  large  and 
sîïiall  ffiollions,  and  the  spandrels  formed  between  Ihe  latter  and 
the  rectangular  encJlosure  ire  again  filled  by  inserted  tretoils, 
the  latter  sufficiently  st^eïïgthening  the  horizontal  covering, 

A  particularly  ingenious  aaà  splendid  application  of  the  saœe 
construction  is  found  on  the  rose  window  of  the  Strasburg  mins- 
ter.  The  passage  hère  lies  outsidej  the  window  proper  recèdes 
to  the  place  oi  the  side  arch  in  ?ig«  848,  while  the  window  wall 
in  the  same  Pig.  is  replaced  by  a  circle  with  suspended  arch  in- 
side,  turned  between  the  buttresses,  floor  and  the  ceiling  of 
the  passage,  and  the  spandrel  between  the  latter  and  the  sides 
of  the  square  is  filled  by  open  and  beautifully  treated  tracery. 
Now  conceive  in  the  example  represented  above,  that  the  window 
wall  as  in  Pig.  848  is  set  in  the  outer  side  of  the  passage,  t 
then  would  the  spandrels  be  perforated  in  the  saœe  w ay  and  gla- 
zed,  and  thus  the  enclosure  of  the  circle  by  the  square  would 
appear  gust  as  organic,  as  that  by  the  pointed  arch  according 
to  the  usual  form  of  vault. 
Jambs  and  mullions. 

As  previously  stated,  the  irullions  in  works  of  the  12  th  cen- 
tury  assume  a  greater,  and  consequently  the  jairbs  a  lesser  imp- 
ortance. We  exhibit  it  en  the  plan  of  the  window  of  the  choir 
in  Wetter  given  in  Fié.  851,  where  the  thickness  of  the  mullion 
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aiEoants  to  about  half  of  tbe  wall,  and  the  jambs  consist  of  sim- 
ple splays.  .  Tbe  latter  foric  ia  that  Œost  f requently  ocoarring 
in  the   siŒpler  worka,  while  ricfaer  janibs  are  formed  by  rounds 
placed  in  the  right  angle  forired  in  the  projection  of  the  wall, 
ïhen  either  the  capitals  of  thèse  rounds  receive  the  members  of 
the  arcb  in  another  ground  form  inscribed  in  the  right  an^le  of 
the  ashlars,  or  the  shaft  continues  in  the  arch  as  a  round,  The 
members  of  the  foriE  corQnenced  by  thèse  little  colunins  then  con- 
tinue on  the  ffiulliocs,  and  thus  become  more  coiuplicated  in  the 
arrangement  of  large  and  small  mullions,  Qnly  in  Strasburg  the 
différence  between  the  mullions  vanishes,  since  the  larger  only 
consist  of  "0,70  sriV-.ll  -;^  ones  placed  beside  esch  other  (Flg,  855  a 
at  b), 

Ihe  tbickness  of  the  ;?indow  jambs  and  mullions  is  determined 
by  Lâcher  at  1/3  the  tbickness  of  the  wsll  for  each.  In  other 
places  in  the  sauie  manuscript  appears  to  be  given  for  Œullions 
4/10  the  thickness  of  the  wall,  as  also  assumed  by  Hoffstadt, 
the  thickness  of  the  jambs  then  being  3/10-  Eoth  sizes  corres- 
pond to  Œost  German  works  of  the  14  th  and  15  th  centuries, 
where  the  désire  for  rich  combinations  of  tracery  and  too  slen- 
der  foriES  of  njullions  led  to  the  sttall  size  of  the  latter.  Ad 
example  of  this  kind  is  shown  by  the  square  in  Fig.  641, 

ïïven  in  cases  ïïbere  ths  window  occupées  the  entire  Tridtfc  of 
the  bay,  are  soiretiffies  found  such  rich  nieEbers  on  the  arches 
entirely  or  partly  intersecting  the  sides  of  the  buttresses, 
Such  an  example  froir  the  choir  of  S,  Ouen  in  Rouen  is  shown  by 
Fig,  341  b, 

SoŒetiires  as  on  the  upper  Windows  of  the  church  at  Haina, 
(Fig,  351  a)  the  rallions  connected  with  the  little  coluEns 
lie  nearly  in  botb  faces  of  the  wall,  and  are  separated  there- 
froîTi  only  by  a  cove,  so  that  they  occupy  the  full  thickness  of 
the  Hall,  Then  the  window  arch  is  enlarged  externally  by  a  pro- 
jecting  drip  moulding  of  concentric  forir!.  which  in  the  ground 
line  of  the  îrindoïï  arch  is  returned  horiqontally  and  continues 
a  short  distance,  then  goes  vertically  downward  and  again  hori- 
zontally  around  the  the  buttress,  formiDg  the  border  by  its  cffse' 

Hood    tnouldintn. 

Moreover  there  occur  hère  neirbers  enclcsing  the  arches  and  pro- 
jecting  froir  the  facs  of  the  wall,  that  gsnerally  occor  on  the 
Works  of  the  13  th  centiry,  a  very  effective  ireanc  for  increasing 


4S3 
tùe  inportance  of  tne  arcfa  and  aiiiitatin^  tne  sariace  of  tne  wall. 

As  a  rule  thèse  bood  arcbes  take  tbe  leirbers  of  a  siiple  ôrip 
lEOuldiDg,  yet  on  ?re»ci2  iforks  are  nsnally  cavsttos  containiné 
rosettes  or  foliage. 

flhile  tfcey  fors  tfce  wiEdow  arches  in  Baina,  they  are  certainly 
fouDd  in  otber  places  as  protections  of  thèse, se  they  are  sepa- 
rated  frcE  the  ceiibers  of  tbe  jairc  ty  a  plain  banc. 

Instead  cf  the  rectangal^r  retnrn,  îrhich  is  assoied  there  and 
that  resolts  froŒ  the  proportion  cf  the  heigfct  ot  the  beginninr 
of  the  arch  te  that  cf  tbe  grcucc  line  cf  the  windci  arch,  tney 
assally  continne  hcrizontally  in  tne  latter  and  stop  against  the 
bnttresses,  or  they  rest  c^  cortels  beside  the  ninûcn   jaibs  at 
the  saire  hsight. 

Passages. 

For  tne  n-aintecance  ci  ibe  différent  parts  of  every  bailding 
and  the  reparaaion  of  injuries  occurring,  easy  accessabiîity  is 
cf  the  highest  inportance.  5nt  zcre  tban  slseTfcere  will  this  be 
necessary  at  ths  ifindc^rs,  and  en  Sothic  churctes  of  tbe  earlier 
systeiE  it  is  prcvided  cj  tbs  arran reniait  c:  zs^sz^e^   at  tte   zei- 
tbt  cf  tbe  Fîinccw  sills,  aid  tnat  cez  22  cor^stracte-  12   ii:^   iczi 
varied  says. 

structural  principles  of  the  passâmes. 

The  iiûdern  CuStcn  «cnlo  ce,  Scsuiinî  ct-srwise  zh~   âicpiicii 
ûf  the  systen  cf  Gothic  ccûstractic!:,  test  lying  nearsît  ard  s 
shoirn  in  section  in  Fig.  S?2,  according  te  ^bicn  tbs  passade  c 
consisting  of  a  ccntinacns  balccny  S'apportel  by  ccrbels,  tbat 
leads  cQtside  tbe  vsulting  sbafts  £tâi:din=  at  tbe-  face  c*  t::e 
itall.  In  Gothic  art  is  fc^-d  in  its  rigbt  zzies.7zr   te  ebtain 
the  greatest  etfect  yitb  tbe  least  leans.  It  tbe-  scietiiss 

span  cf  the  vault,  scccrdi'^^iy  a  lesser  bci?ct  azi  leasar^  c: 
résistance  safficict  fer  tbe  setire  censtruetier.  It  ezileys 
détachée  ccln:rns,  tbst  stsid  in  tbe  ceter  :eee  et  tbe  passade, 
and  ccnnects  thèse  witfc  iL?  aiU   er  rstber  ?ritb  tbr  bettresses 
by  s  strcng  lintel,  Mbose  seà  s  îerrs  tne  sçrie^^ing  r:  tie  rib, 
and  whicb  is  sappcrted  by  :orbels  rrci  tbe  :-3Cr  z:    tbe  -ail,  bit 
turns  a  tunnel  vsult  ever  tbe  Kidtb  ci   tbe  easss^e.  liricï:  "t  t!:? 
saire  ti!re  sise  lerirs  tbe  side  arcb  ter  tte  riidle  vsult.  sn:  s 
supports  tbe  eeluens  eitcsr  ry  strec^ttcecd  eerbels  cr  rj  2  ei;r 
extended  ireir  tbe  >^rcucd.  Titb  tûé  aèectiez  r:  t:f  Isttr?  zers- 
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construction  we  reach  the  System  of  the  internai  buttresses  fur- 
nished  with  passages  at  the  height  of  the  windo??  sill.  Eelo»  the 
passage  the  piers  in  the  simplest  cases  are  agaia  connected  by 
arches  oi^  tunnel  vaults^  on  which  lies  the  floor  of  the  passage, 
while  the  rounds  either  extend  up  from  the  ground  or  are  corbel-, 
led  ont  from  the  face  of  the  pier  at  the  height  of  the  passage. 
(Pig,  353).  The  last  arrrangement  is  found  in  the  choir  and  tr- 
ansepts of  the  church  at  Haina,  and  is  entirely  in  place,  since 
the  corbel  bonded  to  the  pier  by  the  great  and  concentrated  we- 
ight  of  it  affords  a  sufficiently  secure  position, 
s tabil i  ty  . 
In  Haina  (?ig.  333  a)  and  in  the  side  aisles  of  the  F'reiburg 
iLinster  the  piers  before  the  passage  are  thin  but  very  wide. 
The  adoption  of  such  great  breadth  of  the  pier  is  attributed 
to  the  view,  to  offset  the  weakening  caased  by  breaking.  Yet 
this  weakening  exists  an  a  far  less  degree  than  it  appears. 

If  we  provisionally  assume  hhe  pier  Id  ?ig.  853  to  be  solid, 

then  with  insaffioient  strength  of  it  are  possible  two  results. 

the  first  irould  be  a  bending  of  the  wall  outward,  and  then  occ- 

urs  if  the  résistance  opposed  to  the  thrust  of  the  vault  by  the 

overlying  courses  by  friction,  assisted  by  the  adhésion  of  the 

mortar  is  insufficient  because  of  the  size  of  this  area  or  by 

too  small  loading.  The  second  effect  would  be  an  overturning  of 

the  pier  about  the  foot  of  the  front  face, 
of  thèse 
The  first  effects  by  bulging  outvtard  is  only  to  be  cared  for 

in  regard  to  the  thrust  of  1. iie  vauji.  V;,'  direotly  applied  courses, 

that  according  to  the  course  of  the  line  of  pressure  lies  at  1/5 

to  1/3  the  rise  above  the  springing  of  the  vault.  Hence  it  fol- 

lows  that  a  fracture  of  the  pier  or  rather  of  the  springing  of 

the  arch  at  the  so  determined  height  or  above  is  certainly  i.-np- 

ossible,  but  below  this  a  balgiag  of  the  lall  canao'-  occur.  l^e 

hère  add  the  example  given  in  gig.554  froT:  the  S.  transept  of 

the  collagiate  church  at  Wstzlar,  nhere  above  the  capital  of 

the  pier  is  found  the  fracture  extending  through  the  springing 

of  the  arch,  that  scarcely  reaches  the  limits  of  possibility. 

But  the  resuit  of  overturning  the  pier  can  be  aided  by  the  f 

fracture  of  the  pier  only  so  far  as  tne  feared  pivot  is  Œoved 

back  from  the  foot  in  ?ig.  853  toward  the  point  c,  irhereby  the 

weight  of  the  overturning  naass  is  reduced  by  the  volume  of  the 

fracture  and  of  the  standing  internai  pier.  To  equal  this  reduc- 


485 
réduction  is  only  required  a  very  small  iaorease  in  the  depth 
of  the  buttress,  since  as  already  stated,  its  depth  aots  in 
about  the  square  proportion, 

Hereby  is  explained  the  rridth  of  that  internai  pier  ia  Haina, 
that  "oy    the  mass  pertainin?  to  an  earlier  design,  and  not  by  the 
strengthened  lower  wall  strength  by  buttresses,  they  «ère  prev- 
ented  from  lengthening  the  upper  buttress,  a  means  that  certain- 
ly  could  not  occur  in  Preiburg.  Purther  on  the  stability  of  pas- 
sages, se  later  p.  35S. 

Passage  in  Strasburg  uinster. 

In  the  most  perfect  form  appears  the  arrangement  of  internai 
passages  at  the  Windows  of  the  side  aisles  of  the  Strasburg 
minster  (Pigs.  S55,  355  a).  As  sho\'jn  by  the  plan,  the  internai 
detached  pier  is  entirely  2nclosed  by  the  three  rounds  of  the 
cross  and  diagonal  cibs  extended  from  the  floor  and  the  two  at 
a  standing  on  the  floor  of  the  passage,  which  support  the  free 
side  arch. 

The  width  of  the  passage  is  not  as  in  Pig.  853  covered  by    a 
simple  tunnel  vault,  vrhose  richness  is  increased  by  that  of  the 
compartment  d,  but  extends  ovar  tne  latter  by    an  extension  con- 
centric  witfa  the  side  arch,  that  ic  received  by  the    arch  b  exi- 
ending  lengthwise  on  tha  face  of  the  wall.  Since  further  the  i 
interior  opened  buttress  covered  by  the  rounds,  required  for 
thrusts  of  the  vaults  of  the  side  aisles,  aside  from  the  buttr- 
ess System  of  the  middle  aisle,  to  bave  strong  external  buttres- 
ses,  rather  than  to  strengthen  the  latter,  this  their  jridth  was 
reduced  ao  the  least  dimensions,  and  its  face  f  recèdes  far  be- 
hind  that  of  the  rounds  of  the  side  arches.  Thus  the  entire  ar- 
rangement of  the  boldness  of  the  oovering  of  the  passages  shown 
in  Pig.  848  by  horizontal  stone  slabs  is  nearest,  and  the  advan- 
tage  is  peculiar  to  it  over  the  latter,  that  it  avoids  the  unq- 
uiet  effect,  produced  by  the  latter  by  the  onesided  abutment  of 
the  compartment  against  tû3  wall  set  an  the  side  arches  as  at  x. 

In  Strasburg  the  floor  slabs  of  the  passage  are  supported  by 
the  blind  arches  mentioned  above  (q  in  Pig.  855).  Since  further 
the  window  jambs  do  not  directly  adjoin  the  buttresses,  then 
must  the  jambs  be  carried  lown  at  Isast  to  the  sill  moulding, 
and  thereby  as  well  as  by  the  plan  of  the  passage  occurred  an 
unnecessary  breadth  at  the  height  of  the  sill  moulding.  Hence 
the  thickness  of  the  «ail  is  not  alone  reduced  by  the  corbellign 
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already  meationed  above,  but  also  by  the    bold  moœberlng  of  the 
sill  moulding,  and  yet  more  because  the  depth  of  the  J»mb  still 
projects  beyond  the  extrême  line  of  that  moulding,  so  that  the 
bases  of  the  coluœns  project  beyond  its  edge  by  a  horizontal 
bottom  surface  h. 

As  a  rule  the  passages  lack  railings,  but  at  the  same  tiice  the 
window  wall  affords  entire  safety.  Only  ia  freiburg  was  the  out- 
er  edge  furnished  later  with  a  gallery  of  perforated  fate  Gothic 
tracery,  which  is  then  wrought  ia  relief  on  the  fronh  surfaces, 
of  those  internai  buttresses  to  the  rounds,  but  being  loaded 
hère  by  the  upper  mass  of  the  wall,  it  produces  no  pleasicg  ef- 
fect.  Besides  the  gallery  oonceals  the  lower  part  of  the  window, 
and  ïîould  be  better  if  replaced  by  iron  rods  reaching  between 
the  piers  and  with  ends  let  intc  them. 
External  passages. 

'i?e  hâve  so  far  only  iLentioned  internai  passages,  but  they 
can  also  be  arranged  externally  in  the  same  manner,  there  lead- 
ing  through  the  buttresses  as  on  the  side  aisles  of  the  colle- 
giate  church  of  Wetxlar,  on  its  choir  polygon  and  on  the  church 
of  S.  Elisabeth  at  Marburg.  However  it  woula  be  nearest  to  place 
it  against  that  side  of  the  window  occupied  cy  the  glass. 

Since  very  generally  in  the  arrangement  of  t^yo  rows  of  Tîindows 
over  each  other,  the  lower  was  glaaed  from  the  inside  ani  the 
upper  from  the  outside,  also  accordingly  the  position  of  the  p 
passage  differs.  Those  t>vo  passages  are  found  on  the  church  at  ■ 
^etzlar,  the  lower  being  inside  and  the  upper  outside  the  window. 
(?igs.  S56-j;,o356  c).  The  entire  design  bears  a  very  primitive 
stamp,  30  far  as  bcth  passages  as  shown  Êy  the  section  in  ?ig. 
S56  a,  lie  oDliguely  besids  each  other  and  thus  reouire  a  width, 
that  is  indeed  affordea  there  by  the  unusual  thickness  of  the 
wall  and  priers.  Thus  the  utility  is  lurther  lessened,  to  ce  de- 
rived  from  a  continuons  corbelllng  or  py  arches  turned  between 
the  piers  for  the  arrangement  of  the  passages,  and  therefore  re- 
course is  had  to  a  séries  of  unusual  expedèents. 

We  first  call  attention  to  this,  that  the  faces  of  the  rear 
walls  of  both  passages  a  and  b  lie  over  each  other  (Fig.  856  a). 
Accordingly  ail  projections  from  the  Tcindow  mullions  must  be  ot,- 
itted  externally  to  avoid  a  réduction  of  the  width  of  the  pass- 
age, but  the  glass  itself  is  set  so  much  inside  the  face  b,  that 
on  the  middle  mullion  was  yet  possible  the  arrangement  of  the 
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outer  calking  fillet  was  possible.  Tbe  œiddle  mullion  is  then 
expresse!  externally  by  no  mouldiag  that  receives  its  full  doptt 
inside,  by  which  it  extends  down  on  the  face  a,  and  rests  on  a 
corbel  at  d  about  3  m  above  the  lower  passage;  but  sinci  it  like 
wise  projeots  iaward  from  the  face  b  of  the  wall,  it  muât  stop 
on  the  sill  of  the  window  formiag  an  internally  projecting  moul- 
ding  g. 

The  lower  passage  leads  through  both  thèse  walls.  Before  the 
upper  passage  lie  externally  the  piers  f  without  capitals  in  ? 
Pigs.  856  a  and  o,  from  which  stone  beams  ornamented  by  leaves 
extend  to  the  wall,  that  serve  as  bases  for  the  three  tunnel 
vaults  turned  over  the  external  passage  between  each  tî»o  butt- 
resses.  By  the  arrangement  of  thèse  piers  and  vaults  is  it  the 
same  time  removed  the  otherwise  unavoidable  effect  of  ail  ext- 
ernal  members  on  the  window  mullicns  in  a  very  happy  manner. 

This  arrangement  transferred  from  the  Earèy  Christian  and 
Romanesque  periods,  of  detached  piers  or  columns  as  supports 
of  certain  tunnel  vaults  (dwarf  galleries,  etc.)  is  however  pe- 
culiar  to  the  passages  of  the  transition  style,  indeed  being 
often  turned  toaard  the  inteiior  and  connected  with  the  vrindous, 
so  far  as  that  a  sindow  is  found  beneath  each  tunnel  vault.  In 
Still  Romanesque  treatment  it  is  seen  in  the  middle  aisle  of 
the  minster  at  Bonn,  nrhere  the  Windows  are  only  placed  at  the 
height  of  thG  side  arch,  and  therefore  beside  this  arcade  rema- 
ins  the  surface  of  the  wall,  behind  which  the  passage  extends 
and  opens  to  the  interior  beside  the  Windows. 

A  nearly  allied  but  far  'nore  coiplicated  design  of  double  pas- 
sages over  and  jet   beside  each  other  as  in  ?îetzlar  És:.fôund  in 
the  cathearal  at  Besancon,  iThere  the  ,vindo77  utory  is  connected 
with  tne  arrangement  of  the  triforiuŒ,  and  to  .-.'hich  we  shall  r 
retarn  later. 

Préférable  in  this  respect  to  this  arrangement  beside  each 

other  are  the  passages  placed  at  différent  heights  vertically 

over  each  other.  Such  a  design  iriginates  in  the  sinplest  way 

Tïhen  both  passages  are  placed  at  the  same  side  of-the  f?indoïï 

wall.  Such  an  example  is  found  in  the  S.  transept  of  the  church 

at  'Vetzlar  as  shown  in  ?ig.  354,  so  that  the  floor  of  the  upper 

passage  only  teraporarily  in  case  of  need  connected  the  openings 

in  the  sprinéings  of  the  vaults  by  means  of  beams  laid  across, 

At 
that  could  be  removed  afterwards.  The  least  we  might  find  in 
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the  reasoD  for  the  arrangement  of  thèse  openings, 

A  permanent  and  actually  ^uili  arrangement  of  double  passages 
fully  rsquires  that  of  a  double  row  of  Windows,  such  as  found 
on  3.  Elisabeth  at  Marburg,  where  the  passages  lie  qb  corbell- 
ings  extending  from  one  buttress  to  another.  In  the  saine  mann- 
er  can  they  also  be  supported  by  arches  turned  between  the  but- 
tresses.  Thèse  can  either  be  continued  as  tunnel  vaults  for  the 
width  of  the  passages,  or  be  free  for  a  certain  distance  and 
bear  slabs  laid  to  the  ivall  as  in  ?ig.  343. 

Exteroal  and  internai  passages  are  connected. 

In  this  arran^r-ji  '  r  t  also  lies  sômetimes  the  simplest  solution 
of  the  probleffi  of  placing  the  passages  at  opposite  sides  of  the 
window  wall,  namely  that  thèse  arches  alternate  in  place  with 
the  lower  Windows,  and  henoe  the  upper  Windows  corne  to  stand 
over  the  arches.  'Thereby  the  upper  passage  lies  outside  and  the 
lower  one  is  inside,  the  floor  of  ths  latter  being  either  borne 
by  cross  arches  as  in  Strasburg,  by  blind  arches  or  lastly  by 
corbels,  niched  by  continuons  corbelling  as  in  Iiîarburg,  or  by 
separate  corbels  connected  by  arches  as  in  the  churchss  at  Geln- 
hausen  and  at  Wetzlar.  The  form  of  the  upper  window  can  harmon- 
ize  with  that  of  the  lower  as  on  the  church  of  S.  Elisabeth  at 
Marburg,  or  may  differ  fron  it. 

Like'.ïise  hère  the  systen  of  construction  of  the  passage,  that 
just  in  the  same  manner  as  we  hâve  already  stated  concerniag  t 
the  side  aisle  on  p.  351,  first  détermines  the  cnoioe  of  a  poin- 
ted  or  horixontally  coverei  window  form.  Generally  for  small 
heights  a  diversity  in  the  two  rows  of  Windows  is  more  tasteful, 
rather  in  the  way  that  the  lower  division  consists  of  tiro  or  t 
three  windoiru  of  equal  hei^ht,  the  upper  being  composed  of  oae 
divided  by  mullions  and  covered  by  a  poiated  arch 
Doubled  rovr  of  Windows. 

In  ail  cases  with  a  great  developiEent  in  height  the  5arly  3o- 
thic  arrangement  of  a  double  row  of  Windows  is  to  be  preferred 
to  the  extremely  slender  treatment  of  the  window  in  the  later 
period,  since  besides  the  -^ore  tasteful  effect  it  affords  better 
access  to  the  Windows  and  a  more  favorable  longitudinal  stiffen- 
ing  (p.  333).  Indeed  men  had  become  accustomed  te  regard  the 
slender  Windows  as  a  necessary  product  of  Gothic  verticalism, 
indeed  as  the  only  expression  of  ecclesiastical  charcater  in  t 
the  measure,  that  it  is  accepted  in  sven  church  buildings  in 
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Conversely  the  design  of  the  churcb  of  Marburg  is  certainly 
from  Romanesque  réminiscences  anf  those  of  the  french  single- 
aisled  choir  and  transepts,  to  which  we  bave  already  had  to  r«- 
fer  as  well  as  to  the  choir  of  Regensburg  calthedral,  only  th«- 
reby  an  entire  unity  of  effect  of  parts  in  several  aisles,  or 
to  approach  the  magni f ioenoe  of  the  arrangement  of  a  choir  witb 
aisles,  or  finally  to  make  possible  a  more  perfeot  circulation, 
led  to  retaining  the  subdivision  of  the  height  of  the  nave. 

To  this  it  would  be  opposed,  that  the  last  could  |>e  expressed 
by  the  arrangement  of  stairs,  that  moreover  the  division  in  hei- 
ght of  tbe  choir  and  transepts  does  not  always  harœonize  witb 
that  od  the  aisles.  Hère  we  shall  only  refer  to  the  catbedral 
of  Noyon  in  which  in  the  middle  aisle  above  the  side  aisle  and 
thus  directly  above  the  side  arches  is  a  vaulted  gallery,  over 
wiich  is  the  triforium  and  above  tbe  last  is  found  the  clearst- 
ory  Windows,  wbile  in  the  transepts  the  division  in  height  is 
changed,  se  that  over  the  height  of  the  dividing  arches-  and  t 
thus  at  the  height  of  tbe  floor  of  that  gallery  is  tbe  trifor- 
ium, over  the  latter  being  a  double  row  of  Windows  placed  over 
each  other,  so  that  before  the  lower  and  inner  passage  is  found 
and  before  the  latter  is  an  outer  one. 

But  tbe  intention  is  furtber  to  establish  a  unity  between  tbe 
différent  parts  of  the  same  work  required  by  no  internai  reasons, 
just  as  fôr  from  tbe  nature  of  Gotbic  art  as  tbe  other,  to  siœm- 
ulate  an  effect  corr esponding  to  an  entirely  différent  conception 

It  must  be  furtber  noteà  bere,  that  wben  verticalism  reacbes 
an  enhanced  expression  of  jotbic  construction,  this  nowise  sup- 
presses  bor i zon talism,  and  that  on  tbe  contrary  the  endeavor  to 
elevate  the  former  principle  at  the  cost  of  the  latter  so  as  to 
predominate  alone,  aven  form  the  weakness  of  tbe  latsr  îTorks, 
which  by  the  opponents  of  this  art  is  erroneously  represented 
as  a  necessity  thereof. 

If  we  now  pass  to  the  Late  Gothic  arrangsûisnt  of  Windows  ooc- 
upying  the  entire  height  above  the  sill  aoulding,  which  height 
is  oftsn  to  increased,  that  the  proportion  to  the  ïïidth  is  scar- 
cely  intelligible,  then  must  ie  make  prominent  the  defect,  that 
this  defect  is  so  exclusive  and  injurions  to  ail  other  parts  to 
be  pleasing,  and  therefore  has  already  produced  lany  agly  arran- 
gements. It  is  further  unfavorablc  to  the  effect  of  the  glass, 
both  for  the  adoption  of  a  white  or  colored  pattern  froi  the 
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necessity  of  innuiEerable  répétitions,  as  well  as  with  the  repré- 
sentations of  figures,  and  in  the  later  peroids  of  Gothic  art 
it  led  to  those  paànted  canopies  like  towers  over  the  figures, 
that  strictly  taken  can  only  be  regarded  as  filling  spaces. 

But  further  that  excessive  height  of  Windows  also  créâtes  a 
need  for  their  accessability  by  passages.  In  the  rscognized  re~ 
quirement  of  the  latter  is  to  be  sought  the  proper  structural 
ground  for  the  Sarly  Gothic  design  of  a  âoufcle  row  -of  Windows, 
whose  effect  then  is  an  art  form  as  shown  by  the  existing  exam- 
bles,  at  least  as  not  inferior  to  the  later  arrangement.  It  is 
in  the  nature  of  the  icatter,  that  thia  design  in  gênerai  like 
every  one,  is  connected  with  a  certain  relation  of  icagnitudes, 
and  reouires  a  careful  gradation  of  heights  to  widths.  îhe  min- 
imum dimensions  that  permit  a  double  row  of  Windows  must  lie 
within  a  width  of  nave  of  S  to  9  ^,   where  the  height  aniounts  to 
about  twice  the  width. 

For  this  proportion  vre  try  in  ?igs  857  to  857  c  the  iasign  for 
a  bay.  ?^e  aaake  tiiere  the  langth  of  the  bay,  a  b  in  Fig.  857  c, 
equal  to  h  î     the  width,  the  eatire  width  of  the  pier  a  c  e^aal 
to  1/4  the  diagonal  with  regard  to  the  openings,  and  then  assusie 
a  sufficient  thickness  of  the  pier  and  a  corresponding  location 
of  the  outer  face  of  the  lower  *all  through  the  point  e.  Then 
in  the  internai  élévation  of  iig.    857  the  height  f  f  ■=  4  a  b 
and  accordingly  the  rectangle  a  b  a'b^  is  deter^ined  as  well  as 
its  diagonal  and  the  lines  a  f '  and  b  f,  and  further  the  line 
a  i  is  drawn  as  diagonal  of  the  square,  so  that  the  différent 
intersections  of  thèse  lines  indicate  the  heights  k,     1,  »,  a  and 

Likewise  in  the  external  élévation  of  ?ig.  857  b  the  height 
a  b  is  determined  by  the  wiàth  between  tvio  buttresses,  the  hei- 
ght e  d  by  the  diagonal  of  the  square  described  with  this  width, 
the  height  c  g  by  the  diagonal  of  its  cube,  but  the  heignt  c  f 
by  the  su m  of  the  widths  a  b  and  c  d.  The  cross  section  of  ?ig. 
857  a  then  shows  the  construction  of  the  whole,  in  which  over 
the  lower  Windows  are  turnad  two  of  the  tunnel  vaults  supported 
by  a  middle  column,  and  the  arch  of  the  upper  -indow  inside  is 
strengthened  by  the  side  arch,  outside  by  the  arch  turned  betw- 
een  the  buttresses. 

The  prédominance  of  the  upper  Windows  over  the  lower  is  first 
required  by  the  necessity,  that  the  openiag  through  the  buttres- 
ses lias  below  tte  point  of  application  of  the  tbrust  of  tne  vaul 
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Therefore  àt  most  an  equality  of  botb  divisions  is  to  b©  obtain- 
ed,  but  not  the  reversed  proportion. 

When  '-Te  bave  explained  hsre  ths  arrangeicent  of  a  double  row 
of  Windows  first  in  relation  to  single-aisled  churches,  what 
is  said  is  likewise  true  for  the  side  aisles  of  three-aisled 
churches,  but  the  entire  arrangement  finds  renewed  application 
in  connection  with  the  design  of  double  side  aisles  over  each 
other,  to  wfaich  we  shall  return  later. 

ffffect  of  openings  on  stability. 

An  abutment  with  great  openiags  always  produces  the  impressi- 
on of  great  boldness,  in  some  cases  even  a  certain  insecurity. 
In  famt  may  be  conceivable  openings  at  unsuitable  places,  and 
on  the  other  hand  if  rightly  employed  may  lead  to  surprising 
boldness,  such  ar  are  shown  by  the  old  ivorks  and  proved  by  an 
examination  of  the  stability, 

Permissi bili ty  of  the  opening,  . 

In  an  abutment  mass,  that  must  resist  side  forces,  only  occa- 
sionally  cornes  the  question  of  strength  of  materials,  while  the 
greater  part  of  the  materials  usually  serves  only  as  a  heavy 
mass  to  increase  the  stability.  It  is  évident  that  first  openi- 
ngB  may  be  made  in  thèse  more  weighty  parts,  so  far  as  they  do 
not  cause  an  unfavorable  arran.geiEent  or  tco  great  réduction  of 
weight;  vfith  correct  use  they  may  even  serve  for  a  better  dist- 
ribution of  the  weight  or  a  saving  of  unnecessary  masses. 

In  sonie  circuistances  are  possible  openings  even  in  the  sors; 
strongly  stressed  parts,  the'j^  can  comple  there  a  désirable  loca- 
tion of  the  pressure,  and  sometimes  also  remove  the  statical  un- 
certainty  concerning  ths  assuiEcd  distribution  of  the  pressure. 

If  it  is  desired  to  follow  the  entire  course  of  the  pressure 
froiii  top  to  bottom  of  a  perforacted  abutffient  or  a  pier  with  an 
opening,  then  is  sought  in  the  ordinary  lise  of  support  (p.  141), 
where  the  vlomue  lost  by  the  opening  is  also  omitted  in  the  cal- 
culation  of  the  weights.  If  the  line  of  support  corsses  an  open- 
ing, there  is  nothing  distributing  in  this.  In  such  a  place  the 
resultang  must  be  r.diviàed,  so  that  a  corresponding  portion  of 
the  pressure  is  transiritted  in  the  masonry  at  each  side  of  the 
opening,  whose  magnitude  and  direction  cayn  be  found  (See  below). 

Since  the  safety  of  the  structure  must  not  be  affected  by  the 
opening,  two  requirements  are  to  be  established,  firsfc  toat  the 
danger  of  overturning  is  not  increased,  and  then  that  the  edge 
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pressure  be  nowhere  too  great,  or  besides  the  latter  requirement, 
also  that  foc  creventing  the  opening  of  the  joints,  the  résult- 
ant must  remain  within  the  kern  of  the  cross  section. 
Fall  by  oyerturning, 
Safety  against  ovsrturning.  An  abutnient  of  the  fora:  represen- 
ted  in  ?ig,  353  under  the  influence  of  a  side  force  H  is  firts 
inclined  to  overturn  about  the  lower  angle  A.  Sut  if  a  higher 
bed  [t  L  above  occur  great  recesses  or  openings,  the  dangerous 
angle  may  change  upward  to  K,  the  rotation  indeed  occorring  if 
the  lEoment  of  stability  Q  ^  a.   becnmes  less  than  ths  overturning 
molent  H  x  c,  '^hers  2   is  the  résultant  of  ail  «îeights  existing 
in  and  on  the  abutment,  a  denoting  its  horizontal  distance  fros 
the  pavot  angle  K.  The  overturning  is  illustrated  by  ?ig.  553  a 
and  causes  a  lEOvement  of  the  centre  of  gravity  3  (?ig.  353)  in 
an  arc  struck  from  K  to  S-j^,  so  that  the  entire  volume  S  is  to 
be  raised  the  distance  h-j_  or  î  3-j_. 

?âll  by  overturning  the  wall  of  tha  passage. 

Sesiaes  overturning  because  of  ths  existence  c:  a  rscessicn, 
overturning  occurs  in  the  -canner  exhibitei  cy  ?ii.  î^î    c.  Ch; 
larger  part  K  3  D  ?  of  the  nall  Ivin^  cesi^e  ths  opsnin^  ("i=. 
353)  is  rolled  cr  ticcsd  until  the  angle  3  iiss  verticallv  over 
K;  fror.  L^-e-i-j-  ^■-  :  -  '  already  overturns  cf  itself.  Tne  centre 
of  gravity  s  of  the  part  E  3  3  -  then  casses  in  an  arc  descri ced 
froiD  X  to  s-i,  its  ?/ei  =  ht  3  is  thus  raiseà  a  distance  ^2»  and  ail 
the  lûasonry  lying  above  3  3  is  at  the  sais  tine  Tîith  the  angle 
D  is  raised  a  considérable  height  h-j_. 

Dénote  the  weight  of  the  upper  irall  abcve  3  3  cy  ?  and  the  n 
weight  of  the  supporting  wall  K  3  D  ?  by  3,  then  for  this  posi- 
tion on  edge  is  to  be  perforiced  the  ^ork  "  h-j_  +  3  h2- 

On  the  contrary  ths  ?îork  in  siz:ply  overturning  (Fig.  353a)  is:- 
(P  +  G)>«h|. 

According  to  whether  the  first  or  the  second  of  thèse  ex- 
pressions is  least,  is  lor;  easily  to  es  feareî  a  tipping  (?ig. 
353  b)  or  an  èverturning  ('ig.  353  a). 

If  the  ^^eight  of  the  supporting  tlock  is  rslatively  siall  in 
comparison  to  the  upper  wall,  then  can  be  croduced  a  zuch  siip- 
1er  indication;  draw  about  :;  tns  circular  arcs  S  3-|_  and  3  3'j_ 
and  œeasure  the  ordinates  h  and  h-|_.  If  h  is  srallsr,  tipping  ( 
(?ig.  353  a)  will  ooBt  readily  occur;  :ut  i:  h-,  is  siallér,  the 
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rolling  (Pig.  353  b)  is  to  be  feared.  Thos  the  arrangement  of 
an  opening  cannot  be  regaried  as  an  unstable  place  in  the  ent- 
ire  structure,  so  long  as  the  distance  h^-  is  greater  than  h.  T 
This  condition  will  freouently  pericit  the  opening  to  rise  to 
half  or  more  of  the  height  of  the  wall,  and  on  the  other  hand 
openings  are  less  to  be  feared  the  lower  they  are  and  the  wider 
the  supporting  block  beside  them. 

Distribution  of  the  pressure  to  the  two  walls. 

Allo'iVable  stress;  position  of  the  pressure  in  kern.  When  the 
safety  of  the  mass  of  the  body  against  the  danger  of  overturning 
is  determined  as  in  the  preceding,  there  is  assumed  no  limit  of 
strength  of  the  building  materials;  since  such  does  not  exist, 
there  actually  occurs  a  crushing  of  the  dangerous  angle  before 
the  commencement  of  the  overturning.  Therefore  the  greater  req- 
uirement  is  to  be  established,  that  in  no  place  and  particularly 
at  no  angle  may  the  pressure  on  the  iraterial  exceed  a  limit  jud- 
ged  to  be  allovrable.  Sesides  for  most  cases  is  also  the  require- 
ment  that  the  résultant  pressure  shall  not  leave  the  kern  of  t 
the  cross  section,  traich  of  the  two  last  requirements  is  uiost 
stringent  dépends  in  certain  cases  on  accessory  conditions,  The 
question  of  distribution  of  pressure  in  gênerai  has  before  been 
so  fully  treated  (p.  137  to  14S),  that  it  only  reœains  hère  to 
consider  the  course  of  the  force  in  the  présent  entirely  defia- 
ite  case  of  an  opening  in  i  wall. 

îhere  is  fisst  sought  the  magnitude  and  location  of  the  rés- 
ultant for  the  horizontal  bed  above  the  opening  (Pigs.  370  and 
371  on  p.  140),  and  then  this  is  resolved  into  the  components 
that  continue  in  the  masonry^-at  both  sides  of  the  opening.  The 
analysis  is  executed  for  four  différent,  cases  in  ?igs.  359  I  to  IV 
•    Some  spécial  cases. 

?ig.  859  I.  The  résultant  P  is  vertical  and  the  supporting  ar 
walls  are  either  thin.  If  P  lies  in  the  middle  between  the  two 
walls,  each  srould  receire  half  the  pressure.  But  since  in  the 
drawing  R  lies  more  to  the  left,  then  ?rould  the  larger  compon- 
ent  fall  there,  and  R  would  be  distributed  to  the  two  walls,  j 
just  as  a  single  load  on  a  beatn  is  resolved  into  the  two  press- 
ures on  the  supports,  the  concponents  being  inversely  proportion- 
al  to  their  distances  from  R,  and  can  be  cbtained  graphically 
as  follows.  Assuming  the  points  of  application  of  the  coaaponents 
at  A  and  B  at  the  gj^dles  of  the  supporiag  walls,  the  magnitude 
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of  R  is  laid  off  as  the  length  C  ?,  and  the  lines  C  A    and  C  3 
are  drawn  and  with  thèse  and  the  diagonal  C  P  is  found  tiie  par- 
allellogram  C  D  P  L.  Now  drawing  a  horizontal  through  C,  tho  d 
distances  G  D  and  E  J  give  the  magnitudes  of  the  components  soughl 

The  assunaption  that  the  points  of  application  of  the  compone- 
nts  A    and  B  lie  in  the  middles  of  the  walls,  can  only  approxima- 
te  correctness,  since  the  différent  locations  of  R  and  the  var- 
ying  thickness  of  the  supporting  walls  and  that  may  produce  dan- 
gers in  thèse  as  well  as  in  the  construction  chosen  to  cover  them, 
To  décide  with  approximate  accuracy  in  spécial  cases,  as  for  the 
position  of  R  near  one  sida  and  greater  thickness  of  on©  or  the 
other  of  the  supporting  walls,  one  œust  realize  that  the  résult- 
ant R  does  not  act  at  a  single  point,  but  that  it  is  merely  a 
comprehensive  expression  for  the  forces  widely  distributed  in 
the  area,  as  pefore  illustrated  by  the  représentations  of  stres- 
ses en  Pigs.  375  to  377  .s  well  as  Pigs.  38S  to  385. 

Pig.  859  II.  The  résultant  R  is  oblique  with  eqaal  thickness 
of  the  supporting  walls,  It  can  be  assumed,  that  the  components 
are  parallel  to  R  and  that  the  points  of  pressure  A  and  3  are 
given,  so  that  the  resolution  is  assumed  as  in  Pig.  I.  The  coœ- 
ponent  lying  nearest  R  will  again  be  greatest.  Accord ingly  the 
components  are  composed  with  the  weights  of  the  walls  G  and  G-, 
Project  below  as  M  and  N,  and  can  again  be  combined  in  a  result- 
and  E^if  required. 

Likewise  hère  the  location  of  the  points  of  pressure  A  and  3 
are  not  to  be  fixed  with  certainty.  As  in  vaults  (p.  47)  if  a 
favorable  effect  of  the  plastic  mortar  is  counted  on,  it  is  as- 
sumed that  with  correct  construction  it  will  be  endeavored  to 
keep  the  components  as  nearly  as  possible  in  the  middle  of  the 
supporting  walls,  so  that  the  point  A  lies  about  as  far  to  the 
right  as  m  lies  to  the  left  of  the  satne.  If  one  proceeds  in  this 
assuœption,  he  can  regard  the  supporting  wall  as  sufficiently 
strong^  so  long  as  it  is  possible  to  locale  the  component  in  it, 
that  if  the  pressure  is  ncfliri-t  te:  £"^  "  ■  ■  •  or    also  that  the  pr- 
essure may  everywhere  reoiain  in  the  kern. 

The  direction  of  the  components  parallel  to  the  résultant  also 
occurs  in  some  circumstances,  and  cases  may  occur  in  which  one 
oomponent  is  quite  or  nearly  vertical,  irhila  the  other  is  so  m 

much  more  inclined  (Fig.  8^9  IIl),  indeed  by  vaults  with  strong 

V.   ^tTi-^At^i  -outward  between  the  supporting  walls. | 
thrusts  thoy  may  bc  ît^»-^!*»  .lOUiw  ara 
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It  is  to  be  particularly  assumed  that  walls  of  unequal  thioknesa, 
that  witb  the  otherwise  correspondiag  construction  the  compooent 
is  steeper  in  the  thinner  and  flatter  than  in  the  thioker  wall. 

fig.  859  III,  ïïith  tn  oblique  direction  of  the  résultant,  th- 
er©  is  a  thicker  supporting  wall  at  the  outside  but  merely  a  t 
thin  one  at  the  other,  though  a  sufficiently  strong  support.  0 
Only  a  vertical  force  oan  be  assigned  to  the  latter.  To  find  t 
the  components  a  vertical  is  drawn  through  B  to  tnitepsèet^BoàtoO, 
Brom  0  is  drawn  the  line  0  A  and  by  the  parallelogram  the  foroe 
R  in  the  direction  0  A  is  resolved  into  its  components,  with 
which  are  combiaed  withiÂ  the  walls  their  weights  G  and  Q^.  If 
the  force  passes  unfavorably  in  the  left  wall,  the  construction 
can  be  repeated  by  moving  A. 

The  aotual  position  of  A  naturally  dépends  on  oircums tances, 
and  it  may  be  strongly  influenced  by  the  length  of  the  support 
at  the  right,  for  the  most  unfavorable  case  occurs  if  the  supp- 
ort is  too  long  (Pfg.  859  999  a).  Then  the  upper  load  chiefly 
rests  on  the  angle  C,  and  the  transfer  to  the  oblique  force  is 
thus  generally  impossible,  A  condition  of  rest  can  occur  again 
only  by  the  breaking  off  of  a  pièce  of  stone  at  C,  or  after  the 
sldding  of  the  upper  mass  to  the  left,  whereby  the  supporting 
wall  rotâtes  so  far  that  the  inner  angle  9  lies  above  ând  with 
the  adjacent  parts  od  th©  surface  reçoives  the  pressure. 

Pig,  859  IV.  The  locations  of  the  support  and  supporting  wall 
are  exchanged,  otherwise  being  as  before.  The  resolution  of  th© 
forces  proceeds  with  the  sole  exception  that  the  intersection  0 
is  moved  downward.  If  the  intersection  lies  tio  far,  this  may 
be  helped  in  a  différent  way  from  the  former  case.  R  is  first 
resolved  into  vertical  and  horizontal  forces  V  and  R.  V  is  res- 
olved into  its  vertical  components  acting  at  A  and  3  according 
to  Pig.  859  I.  The  support  lying  at  the  left  will  reçoive  no  p 
part  of  H  worth  considering,  and  therefore  H  will  be  entirely 
supported  at  the  point  B  as  B  J.  B  J  and  B  E  then  combined  give 
the  force  B  E  in  the  stronger  wall  at  the  right. 
Changing  the  load. 

Where  the  loads  vary,  as  where  the  wind  exerts  an  influence, 
there  will  vary  the  magnitade  of  the  resulting  pressure  R,  and 
likewise  its  direction  varies,  there  must  naturally  exist  a  suf- 
ficient  safety  for  this  case  of  loading,  and  it  suffices  to  in- 
vestigate  for  the  two  limits  of  R. 
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Mode  of  construction. 

iTarrow  passages  are  best  covered  by  stone  beams  or  slabs  of 
strong  and  tough  stone;  where  tfais  cannot  be  used,  by  corbelling 
and  also  by  vaulting  in  spécial  cases.  If  métal  ties  are  gener- 
ally  employed,  thsy  will  be  in  place  over  and  below  the  openings. 

That  a  proper  transmission  of  force  may  occur,  as  clearly  res- 
ults  from  the  previously  described  examples,  a  very  careful  exé- 
cution that  includes*  oversight  of  ail  important  conditions  of 
transmission  and  pressure  is  required  for  just  those  points.  C 
Cantton'jîsoparticularly  required  if  at  one  side  of  the  passage 
are  employed  tall  columns  of  a  single  pièce,  while  the  wall  at 
the  other  side  is  built  of  separate  courses  in  shrinking  mortar. 
ïïhat  ènjurious  influence  can  be  ezerted  by  too  long  columns,  as- 
ide  from  their  too  great  loading,  is  illustrated  by  the  little 
sketch  in  Fig.  359  III  a-  That  such  particularly  bold  construc- 
tion in  mediaeval  îyorks  has  chiefly  lasted  very  well  shows,  that 
the  old  masters  in  the  exécution  correctly  supervised  ali  impor- 
tant requirements. 

Arrangement  for  removal  of  water,  gutters  and  gargoyles. 

Pall  froTi  adege  of  roof. 

The  simplest  and  lEOSt  ccumon  rsioval  of  Tvatsr  in  osrzany  is 
that  the  water  simply  drops  froz  ths  crcjscting  sdge  of  the  roc:, 
and  by  its  overhang  is  prevented  from  flo7?ing  dorrn  the  ïïâll  sur- 
face. The  efficiency  if  this  protection  increases  Trith  the  pro- 
jection of  the  Eoof  made  by  wooden  construction. 

If  the  plan  if  an  always  limited  projection  of  the  roof  peri- 
itted  by  a  stone  moulding  'rithout  a  gutteris  ixperfect,  yet  it 
may  be  required  by  limited  noeans,  and  it  eitber  assumes  the  form 
shown  in  ?ig.  360,  ffhere  the  edge  of  the  roof  is  directly  over 
the  face  cf  the  moulàing,  or  it  is  according  to  ?ig.  Bel  a  board 
nailed  on  the  projscting  ends  of  ths  joists,  taat  forms  above 
the  moulàing  an  oblique  surface  increasing  the  projection. 

Yet  a  more  exact  investigation  sho^vs  many  hctaS  in  tiieir  çres- 
ent  condition  lacking  a  gutter,  yet  such  -^as  originally  intenied 
and  either  has  already  disappeared  in  the  érection  of  the  roof 
or  in  conséquence  of  later  altérations.  Senerally  accear  en  sim- 
ple buildings,  especially  if  secular,  that  aise  gutters  oi  ^ood 
or  métal  formerly  existed. 
Motal  gutters. 

Where  suitable  stone  aas  lacking,  the  ^iutters  Trere  lade  c: 
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métal,  Yet  many  modem  designs  though  impereftc  ir  many  respects, 
hâve  an  advantage  over  a  construction  occurring  in  works  on  the 
lower  Bhine,  where  the  gutter  is  in  a  msinier  prepared  for  by  a 
board  fastened  on  the  beau  ends  in  the  external  face  (?ig,  362). 
It  consists  of  a  wooden  bottoïc  in  the  given  case  and  a  low  par- 
apet formed  by  boarding  a  low  parapet  with  Connecting  beams  a. 
The  latter  is  t/ueri  slated  externally  beneath  the  lowest  slates 
of  the  roof  and  bent  over  the  top  cf  that  parapet.  Thèse  gutters 
are  iicproved  if  desired,  that  if  leaky  the  -.rater  is  so  led  away 
that  it  cannot  wet  the  beams.  Particularly  favorable  are  the  f 
freely  placed  gutters  above  a  wash  on  separate  projecting  stone 
corbels,  as  executed  on  the  most  récent  3othic  brick  buildings, 
stone  gutters. 

Stone  gutters  are  formed  by  a  channel  sunk  in  the  top  of  the 
cornice  slab,  then  if  necessary  with  a  slight  fall  of  the  bot- 
tom  toward  the  discharge. 

With  regard  to  this  channle,  its  depth  must  be  reduced  as  much 
as  possible  to  avoid  îreakening  the  stone,  but  on  the  contrary 
the  width  can  be  made  as  wide  as  possible.  The  sides  may  be  for- 
med by  slopes  (Pig.  S63  at  a),  or  may  pass  into  the  bottom  by 
curves. 

In  the  simplest  case  the  top  of  the  gutter  lies  directly  under 
the  bottcm  of  the  beams,  the  sdge  of  the  roof  being  either  pla- 
ced over  its  edge  or  better  laid  above  it.  In  any  case  the  beam 
ends  and  sides  between  them  are  to  be  protected  from  the  77ater. 
The  best  plan  is  to  raise  the  wall  behind  the  rear  side  of  the 
gutter,  whereby  the  beams  are  raised  or  a  low  wall  is  built.(?ig.£ 

With  a  more  complète  construction  the  edgé  of  the  gutter  has 
a  balustrade  wall  or  a  so-called  roof  gallery,  that  in  the  sim- 
plest case  yfould  be  built  later  outside  the  slated  gutter,  so 
that  its  outside  continues  the  slope  of  the  wash  and  would  be 
covered  by  a  scale-like  décoration  of  the  surf  ace.  (F'igs.  363,  363 
Gutters  with  parapets. 

iiuch  richer  is  the  arrangement  of  tracery  balustradesCsee 
later  under  Tracery);  the  design  requires  sufficient  îfidth  of 
the  upper  surface  of  the  gutter  for  setting  the  slabs,  where 
the  separate  pièces  are  either  doweled  or  fiked  by  tongue  and 
groove  as  in  ?ig.  864.  It  is  préférable  in  both  cases  to  streng- 
then  the  sides  of  the  tongue,  and  therefore  to  leave  the  gutter 
a  projection  beyond  the  face  6f  the  balustrade,  finished  attop 
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by  a  wash.  The  separate  parts  of  the  oalustrade  are  aocordingly 
connected  at  bottoai  bj   the  gatter  in  wiiich  they  are  inserted, 
and  at  top  by  the  cap  laid  od  thea,  whose  joints  lust  therefore 
alternate  with  thoss  of  the  calnstrade.  According  to  the  earlier 
mode  of  construction  the  cap  of  the  balustrade  is  eut  on  the  s 
slabs  and  so  this  connection  vanishes  and  is  replaced  by  dowels 
inserted  in  the  end  joints.  îhe  projection  of  the  cap  niust  then 
be  eut  at  the  top  of  the  balustrade  and  reiains  at  its  tottoa 
as  a  plinth. 

NoTî  if  we  take  as  the  bearing  for  the  céans  a  width  of  36  to 
40  cm,  the  same  for  ths  cotton:  of  the  channel,  and  for  setting 
the  balustrade  I6  to  13  cm,  there  results  for  the  upper  surface 
of  the  ïiall  a  necessary  ifidth  of  at  least  90  "^,  îfhich  ezceeis 
the  diffiônsions  required  fo?  the  windoff  wall,  on  ïhich  the  entirs 
construction  dépends,  and  therefore  say  reonira-itito  be  increase 

This  can  be  effectei  instde  by. corbelling  cver  the  top  of  the 
compartaients,  or  cy   an  arch  acout  concentric  with  the  side  archl 
externally  by  those  freqaently  nientioned  arches  turned  cet*een 
the  buttresses  as  in  ?ig.  357  b,  but  zost  sizplj  cy  incrsasing 
the  projection  of  ths  cornice.  later  Tîili  ce  given  various  pro- 
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like  that  of  the  bell  cf  a  capital,  cy  very  varied  forzs  of  cle- 
ver  foliage  supports,  ^hich  at  ths  sazs  tizs  cczçcss  ths  zcs' 
effective  ornasentaticn  cf  ths  sntire  ccrnics,  and  whose  ends 
generally  extend  above  ths  face  of  the  ei^e.  As  an  capitals, 
they  are  sometines  connected  with  a  Icirer  row  of  ieaves  insert- 
ed betseen  thés,  and  are  soietiies  rsplacad  by  thèse.  In  ?ig. 
364  is  given  the  entirs  construction  of  snob  a  ccmios  îrith 
balustrade. 

Gutter  on  cor bals. 
9n  Burgundian  torks,  thcse  aï  !îctr2  Dise  aci  îhe  caîieiral  cf 
Dijon,  this  pièce  of  cornioa  is  rerlacei  by    s«?3ra;3  ccrbels 
supporting  the  gutter.  Oa  îhe  oollôtiate  îhurch  a:  Jclsar  this 
arrangenent  in  larger  diieisions  is  foozd  under  the  gable  of  th: 
S.  transept,  so  that  r.ers  a  forzsl  calconT  rrsalts  ^rith  a  tra::e- 
ry  balustrade  strengthszed  by  thrss  çinca^lss,  its  zzzzzz   slac 
be  nît  supçortsd  by  strongly  çrojsctioé  corcsls.  "s:  thsss  corp- 
cls  acccrdin^  to  the  real  curpose  srs  far  spart  and  ths  corcsls 
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are  set  beneath  the  joints,  in  contrast  to  the  more  ornaniental 
and  doser  placing  on  modem  Roman  cornices. 

In  Germany  are  generally  found  beneath  the  roof  cornlce  small 
corbels  connected  by  arches  of  many  forms,  that  were  derived 
from  Romanesque  arched  friezes,  but  receded  to  a  purely  ornamen-l 
tal  form  in  the  last  period. 

Construction  of  stnona  gutters. 

Stone  gutters  may  be  injurious  to  the  walls  on  which  they  lie, 
if  the  butt  joints  open  or  by  filtration  through  the  stone  of 
a  porous  nature.  îo  présent  the  first  damage,  the  joints  may  be 
cast  with  cernent  and  at  each  .sida  eut  with  a  sinking  about  1/2 
cm  deep  and  2  1/2  to  4  cm  -«vide  in  the  bottom  and  sides  of  the 
gutter  (a  in  Pig.  865),  which  is  then  coated  with  cernent  applied| 
on  the  freshly  eut  surface,  so  that  this  forms  a  mass  with  that 
filling  the  joint.  This  is  at  least  a  means  alone  invented  by 
the  mason,  as  practice  has  taught  us.  (Note).  ?or  geeater  secur-| 
ity  may  be  eut  under  the  joint  in  the  top  of  the  stone  beneath 
the  gutter  a  grrove  ending  at  the  front. 

Compèete  safety  froni  filtration  throu!r.h  thr-  stcn''  it.33lf  is 
afforded  by  careful  sélection  or  by  placing  the  channle  bsfore 
the  face  of  the  lall  and  taerefore  resting  on  corbels.  It  may 
further  be  sought  by  a  coating  of  the  bottom  of  the  gutter,  for 
which  modem  chemistry  affords  many  means  though  not  yet  tested, 
and  there  is  generally  preferred  a  lining  of  èead.  This  lining 
that  has  frequently  corne  into  use  in  restorations  in  modem 
times,  may  easily  become  very  injurions,  if  the  fastening  to  t 
the  stone  is  fully  secured,  which  can  only  occur  where  the  lead 
sheets  must  lie  on  the  stone,  and  must  pass  beneath  the  undercut 
projection  of  the  balustrade. 

The  water  is  removed  from  the  gutters  by  spouts  or  gargoyles, 
br  by  leaders  according  to  the  new  system. 
Spouts . 

Thèse  either  lie  at  the  height  of  the  gutter,  so  that  their 
channles  merely  form  a  bend  from  the  latter  (?igs.  366,  366  c), 
or  they  belong  to  a  course  beneath  that  (?ig.  367). 

In  the  first  case  the  spout  has  the  fcrn:  shown  in  section  in 
?ig.  366  a.  On  account  of  the  weakening  that  the  stone  must  suf- 
fer  at  a  by  cutting  off  the  border,  the  mass  of  it  must  be  redu- 
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redaced  as  much  as  possible  at  the  front,  and  this  is  generally 
done  by  tapering  in  ail  directions,  only  the  lower  surface  rem- 
aining  horizontal ,  as  seen  by  Pigs.  3^6  to  866  c.  Slope  is  made 
by  sinking  the  bottom  and  the  vélocité;  of  the  flowing  water  is 
increased  by  narrowing  the  channel  resulting  froai  the  diminutioa 
of  the  stone.  This  latter  is  of  spécial  importance,  for  water 
dropping  too  slowly  is  easily  driven  by  tëe  wind  from  the  vert- 
ical back  against  the  ;yall.  The  width  of  the  mouth  on  some  later 
spouts  perfectly  corresponding  to  their  purpose  is  1/3  the  width 
at  the  junction  with  the  gutter,  irhile  in  those  made  not  long 
before  and  diminished  less,  this  difficulty  made  itself  felt. 
Likewise  the  projection  of  the  spout  is  of  particular-  importance 
and  is  generally  to  be  made  as  great  as  the  stone  and  other  th- 
ings  permit.  Spécial  care  is  to  be  taken  in  this  if  the  spout 
lies  above  a  buttress,  and  it  must  then  project  asifâr  as  poss- 
ible beyond  the  outside  face  of  the  buttress.  Thus  ac  undercut 
before  the  mouth  of  the  spout  (see  u)  is  useful  to  prevent  the 
water  from  following  back  the  under  surface. 

If  the  outlets  lie  beneath  the  gutter,  an  arrangement  offer- 
ing  many  advantages,  either  the  raised  edge  of  the  channle  must 
be  eut  a?fay  for  the  width  of  the  outlet  channel  or  the  bottom 
must  be  perforated.  The  first  arrangement  is  simpler  (F'ig.  367) 
and  less  exposed  to  stoppage  and  can  be  ii&proved  by  returning 
the  moulding  bo  far  that  the  exit  of  the  sater  sidewise  is  avoi- 
ded.  (F'ig-  367  a).  In  the  latter  case  an  undercutting  of  the 
sides  of  the  opening  is  préférable,  at  least  in  the  direction 
of  the  flow  of  the  water. 

A  réduction  of  the  free  length  is  usually  made  by  the  insert- 
ion of  a  corbel  beneath,  Fig.  869  from  the  church  of  3.  Maria 
at  Marburg. 

The  spouts  may,  be  arranged  in  various  ways  over  the  buttress- 
es,  either  independently  over  their  caps,  or  supported  by  but- 
tresses.  More  on  this  will  be  seen  later.  More  seldom  do  they 
lie  betwesL  each  two  buttresses  over  the  middle  of  a  bay,  as 
on  the  ûotth.-side  of  the  church  of  S.  Maria  at  Marburg. 

The  external  form  of  the  scout  generally  shows  only  a  chamfer 
bordering  the  lower  angles,  likewise  diminisbing  to  the  front, 
but  returning  te  the  corncie  or  face  of  the  wall  as  a  rectangle. 
(Fig.  366  b).  On  the  choir  of  the  foundation  church  at  Treysa 
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reduced  as  mach  as  possible  at  the  front,  and  this  is  generally 
done  by  tapering  in  ail  directions,  only  the  lower  surface  rem- 
aining  horizontal,  as  seen  by  Pigs.  3^.6  to  S66  c.  Slope  is  made 
by  sinking  the  bottom  and  the  velocitf;  of  the  flowing  water  is 
iûcreased  by  narrowing  the  ohannel  resulting  fpom  the  diminutiou 
of  the  stone.  This  latter  is  of  spécial  importance,  for  water 
dropping  too  slowly  is  easily  driven  by  tëe  wind  from  the  vert- 
ical back  against  the  ivall.  The  width  of  the  mouth  on  some  later 
spouts  perfectly  corresponding  to  their  purpose  is  1/3  the  width 
at  the  junction  with  the  gutter,  while  in  those  made  not  long 
before  and  diminished  less,  this  difficulty  made  itself  felt. 
Likewise  the  projection  of  the  spout  is  of  particular-  importance 
and  is  generally  to  be  made  as  great  as  the  stone  and  other  th- 
ings  permit*  Spécial  care  is  to  be  taken  in  this  if  the  spout 
lies  above  a  buttress,  and  it  must  then  project  asTfàr  as  poss- 
ible beyond  the  outside  face  of  the  buttress.  îhus  ac  undercut 
before  the  mouth  of  the  spout  (see  u)  is  useful  to  prevent  the 
water  from  following  back  the  under  surface. 

If  the  outlets  lie  beneath  the  gutter,  an  arrangement  offer- 
ing  many  advantages,  either  the  raised  edge  of  the  channle  must 
be  eut  away  for  the  width  of  the  outlet  channel  or  the  bottom 
must  be  perforated.  The  first  arrangement  is  simpler  (Pig,  367) 
and  less  exposed  to  stoppage  and  can  be  ii&proved  by  returning 
the  moulding  so  far  that  the   exit  of  the  sater  sidewise  is  avoi- 
ded.  (Pig.  367  a).  In  the  latter  case  an  undercutting  of  the 
sides  of  the  opening  is  préférable,  at  least  in  the  direction 
of  the  flow  of  the  water. 

A  réduction  of  the  free  length  is  usually  made  by  the  insert- 
ion of  a  corbel  beneath,  Fig.  S69  from  the  church  of  3.  Maria 
at  Marburg. 

The  spouts  may.  be  arranged  in  various  ways  over  the  buttress- 
es,  either  èndependently  over  their  caps,  or  supported  by  but- 
tresses.  î.tore  on  this  will  be  seen  later.  'love   seldom  do  they 
lie  between  each  two  buttresses  over  the  middle  of  a  bay,  as 
on  the  notth.side  of  the  church  of  S.  Maria  at  l^arburg. 

The  external  form  of  the  scout  generally  shows  only  a  chamfer 
bordering  the  lower  angles,  likeîîise  diminishing  to  the  front, 
but  returning  to  the  corncie  or  face  of  the  vfall  as  a  rectangle. 
(Pif5.  366  b).  On  the  choir  oi  the  foundation  church  at  îreysa 
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on  the  coatraiËy  are  fouaà  undiainished  spouts  on  whose  tovee 
edges  the  noulding  is  broken  around  and  shows  tts  profile  beside 
the  mouth  (?ig.  363). 
Gargoyle. 

The  richest  and  most  ornamentai  form  of  spout  is  the  adoption 
of  forxs  of  animais,  with  an  open  channel  on  the  back  and  neèk, 
that  is  only  closed  by  the  head  above  like  a  skull  (a  in  ?ig.  370 

The  diversity  of  thèse  so-called  gargoyles  is  safficientcy 
kno'ffn,  Starting  from  strongly  conventionalized  forms,  they  ever 
assume  more  anisated  poses,  that  finally  zake   their  fonction 
entirely  reoognizable.  The  treatsent  beocmes  lore  naturalistic, 
they  partly  represent  actual  aniials,  but  chiefly  iofernal  û;oû- 
sters,  sometimes  assume  hu~an  fors:s,  and  also  scnietiiLes  bring 
out  very  droll  scènes,  like  that  gargoyle  in  3.  Elasien  in  Li3hl- 
hausen  in  the  shace  of  a  cask,  whose  cock  is  turned  by  a  little 
human  figure,  and  usually  afford  the  best  place  for  ezpressing 
ail  raillery.  Aside  fron  such  ouiDorous  représentations,  many 
advantages  are  peculiar  to  the  earlier  xode  of  treatment.  That 
consists  of  Quiet  lines  better  saited  to  the  whole,  to  their 
secure  location,  to  their  treatnent  less  ezpcsed  to  iniury  and 
their  clear  expression,  to  '.Ynich  their  fanction  belongs. 

In  the  earlier  period  the  enxire  figure  is  seldo:n  ezpressed, 
as  a  rule  the  rear  part  ceing  gro?Ting  out  of  the  comice  (rigs. 
364,  573  b,  370  c),  or  it  is  shaped  like  a  corbei  to  support  t 
the  body  (?ig.  370  b),  but  alivays  the  pose  is  vigoroas,  the  Une 
of  lovelenx  and  especially  the  neck  is  beautifully  curved  ("ig. 
364),  7?hilc  in  the  later  time  tne  entirely  free  beasts  with  only 
the  rear  part  coxbined  ?rith  the  cornic3,  thus  developed  in  their 
entire  figure  ^ritb  fres  eut  legs  and  fanciful  turns  0:  the  heads 
produce  a  certain  disouieting  effect,  and  tb5  gênerai  incrsase 
of  the  axphibious  character  itseli  ireocres  reculsivs. 

The  entire  arrangement  for  the  rercvai  c:  -^ater  cas  an  undes- 
irable  sisilarity  to  the  icrx  of  ulie  Greek  ayxa.  liie^'ise  the 
watcr  is  stored  cehind  tiie  latter  anà  is  ejected  through  th? 
lions'  îiasks  with  scouts,  iust  as  in  3otni3  arcbitecture  cy  tne 
gargoyle.  Tnly  ail  prcjscticr.  0:  the  lien' s  las^  is  avàided,  a 
and  the  itouth  is  only  thro^n  ceyond  ^hc  case  c:  the  buiiiiai'  by 
une  eDoire  vrojc;>>-'i.'iou  ^j.  tiw  ^ixv.  ::ï^_-w,  ^^.^^^  j.».  — ^  u.. — .««—  ^s. 
the  S3T.e  tixe  to  afford  th^^t  a  direct  protccticn  irci  rain. 

5ut  the  conditions  of  th?  possibilitv  0:  suer,  an  arran^enent 
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lies  in  the  prédominant  relation  of  the  dimensions  of  the  colu- 
mns  and  architrave  to  the  height,  in  the  nature  of  the  material 
and  the  cilmatic  conditions.  None  of  thèse  requiremeats  were  g 
given  in  Qothic  works,  the  smaller  the  thickness  of  the  walls 
did  not  permit  a  wide  projection  of  the  stone  cornice,  while  t 
the  prédominant  proportion  of  the  height  of  the  acute  angle  of 
fall  of  rain  would  bave  reouired  a  proportion  far  exceeding  the 
Grecian.  To  protect  the  lower  parts  would  hâve  required  above 
i-fidely  projecting  parts  that  must  be  more  exposed  to  storms, 
T'herefore  that  projection  is  hère  found  only  retained  for  the 
spouts,  even  increased  in  the  endeavor  to  avoid  the  covering  of 
the  face  of  the  wall  by  the  cornice. 
teaders . 

In  modem  times  instead  of  spouts  is  usually  assumed  the  con- 
duct  of  the  water  in  vertical  leaders  of  iron  or  zinc,  since  in 
the  larger  cities  this  is  even  required  by  the  police.  Yet  it 
has  only  been  successful  in  very  rare  examples,  to  give  thèse 
attachments  a  suitable  and  thus  a  reasonable  form. 

On  the  one  hand  the  unsuitable  material  in  which  they  are  qx- 
ecuted  is  blamed,  and  yet  this  in  greater  part  belongs  to  the 
custom  to  alloîf  certain  ones  to  masquerade  as  not  foreseen  in 
the  différent  patterns  and  standards,  or  to  separate  them  froœ 
the  entirety  and  regard  tham  as  necessary  evils,  whero  it  is 
better,  the  less  one  has  to  do  with  them.  Hence  leaders  are  us- 
ually seen  to  represent  little  columns  with  capitals,  flûtes, 
broken  cornices,  or  by  natural  inclinations  under  the  tnain  cor- 
nices  and  around  the  différent  bands  with  the  strangest  bends 
and  breaks,  which  then  become  leaky,  and  then  assume  a  brownjgn^ 
yellow  ooating  consisting  of  dust  and  rust,  interrupting  the  g 
gloss  of  the  oil  paint.  Also  the  mode  of  fastening  is  usually 
very  imperfect,  often  effected  by  wooden  plugs  driven  into  the 
joints,  into  which  the  points  of  the  separate  parts  with  rings 
or  clips  are  driven,  and  also  any  reœoval  necessary  for  a  stop- 
page or  injury  is  made  difficult  in  a  high  degree. 

In  Viollet-le-Duc  is  found  the  construction  of  a  lead  leader, 
that  we  must  mention  hère  in  the  lack  of  an  eaample  of  our  own. 
Àccording  to  the  required  length,  the  entirc  pipçscôÉsists  of 
a  greater  or  lesser  number  of  pièces,  that  are  stuck  into  eaoh 
other  30  that  the  upper  end  od  the  lower  pièce  is  outside  and 
below  this  projection,  set  in  iron  wall  hclders,  se  that  the 
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nuffiber  of  the  latter  is  determined  by  that  of  the  pièces,  and 
the  projecting  edges  of  thèse  with  the  irons  forra  a  sort  of  ba- 
nds  of  the  entire  form.  The  pipe  itself  is  square  in  section 
to  allow  a  certain  enlargenent  in  case  of  stoppage,  and  the  lo- 
wer  mouth  is  formed  by  bending  forv^ard  the  back  instead  of  an 
elbo?ï.  Below  the  gutter  a  basin  fixed  in  the  same  manner,  which 
also  eniloses  the  upper  pièce  of  the  pipe,  just  as  the  separate 
pièces  are  set  in  each  other. 

According  to  this  system  ara  the  pipes  made  on  the  saoristy 
of  the  cathôdral  of  Amiens  erectod  in  récent  times.  Their  conn'- 
ectioû  with  the  stone  gutter  is  effected  in  a  drily  huœorous 
way,  ïfith  a  projecting  &east  like  a  gargoyel  dropping  the  water 
through  an  opening  in  its  rear  into  a  basin  placed  beneath  it, 
It  thus  actually  seems  that  the  basin  has  a  small  spaoe  betwe^n 
itself  and  the  spout,  and  the  latter  is  generally  indicated,  n 
not  only  as  consisting  of  a  hole  in  the  bottom  of  the  gutter, 
but  further  that  of  breaks  by  belt  mouldings  is  avoided,  This 
can  occur  in  two  ways,  either  according  as  the  cornioe  or  the 
gutter  ispperf orated ,  In  the  latter  case  the  continuity  of  the 
course  of  the  body  must  be  preserved  ?fhen  the  stone  basin  is  o 
connected  »ith  the  cornice,  into  irhich  the  pipe  over  it  leads 
the  water  and  from  which  it  runs  into  the  lower  pipe.  A  greater 
advantage  for  any  repairs  ^rould  further  resuit,  if  the  pièces 
of  pipe  could  be  separately  removed.  For  this  purpose  thèse  mus' 
not  be  fixed  irithin  each  other  inside  the  bent  edge,  but  suffi- 
cient  play  bo  left  that  each  separate  pièce  can  be  raised,  and 
if  two  are  raised,  one  could  be  removed. 

a.  Hall  Ohurches. 

If  the  pBinciples  of  Gothic  construction  pemit  the  most  var- 
ied  forms  of  cross  section  in  the  measure,  that  a  rich  compari- 
son  of  the  différent  cross  sections  of  churches  forins  a  most  in- 
teresting  study,  there  may  be  distioguished  in  this  endless  di- 
versity  two  systeics,  that  indeed  ^ass  into  each  other  by  a  gré- 
ât number  of  intermediates. 

The  first  systeic  is  based  on  the  fact  that  the  thrusts  of  ths 
vaults  of  the  nave  oppose  each  other  in  the  piers  and  entirely 
or  partially  neutralize  each  other,  and  accordingly  comprise  t 
the  varions  arrangements  of  aisles  of  equal  height,  the  so-cal- 
led  hall  churches,  the  second  System  or  so-called  basilican  plai 
exhibits  a  raised  middle  aisle,  and  opposes  the  thrusts  of  the 
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vaults  by  a  means  of  résistance  prodaced  in  a  différent  maoner, 

Onder  the  désignation  of  hall  churches  may  be  comprised  ail 
two,  three  or  more  aisled  ohurches,  lYhose  vaults  hâve  exactly 
or  approximately  equal  hei^hts.  Churches  with  two  aisles  hâve 
already  been  more  nearly  described  ia  regard  to  plan  (p,  276  to 
232),  which  did  not  there  sxplain  the  peculiarities  related  on 
one  hand  to  the  cross  section  of  single-aisled  and  on  the  other 
to  that  of  two-aisled  churches.  Also  the  cross  sections  of  five- 
aisled  churches  (see  p.  289  on  thèse)  refer  in  most  examples  b 
baok  to  three-aisled,  that  will  alone  be  mentioned  in  the  folloai 

Churches  with  four  aisles  belong  to  the  oddities,  takiag  as 
an  example  the  parish  churoh  ot  schwaz  ia  the  Tyrol  with  four- 
aisled  nave  covered  by  a  oommon  roof»  As  another  exceptional  f 
form  may  be  mentioned  hère  the  five-aisled  western  portion  of 
the  ï:,ate  Gothic  church  of  3,  Barbara  at  Kuttenberg,  whose  theee 
œiddle  aisles  rise  as  an  ordinary  hall  churoh  above  the  outer 
side  aisles. 

Gênerai  conditions  of  stability  of  the  hall  church, 

Aisles  of  equal  width. 

When  the  three  aisle  vaults  exhibit  eoual  spans,  heights,  and 
further  the  same  foras,  there  are  the  same  conditions  of  stabil- 
ité already  developed  for  the  plan  îfith  tito  aisles,  i,e,,  the 
dimensions  of  the  detached  pier  are  chiefly  determined  by  the 
vertical  load  and  thoseof  the  external  wall  by  the  thrust  of 
the  vaults  of  the  outer  aisles,  entirely  independent  of  that  of 
the  middle  aisle.  îherefore  the  outer  wall  is  to  be  constructed 
exactly  the  same  as  for  a  single-aisled  church  with  equal  thrust 
of  the  vaults  (p.  235).  At  most  the-wider  roof  may  add  other  re- 
quirements  by  its  différent  construction  and  the  greater  ;vind 
pressure  that  in  the  same  case  demands  somewhat  thicker  external 
walls  and  their  buttresses. 

If  the  middle  piers  receive  no  roof  load,  and  by  sufficient 
résistance  of  the  outer  walls  struck  by  ths  ^-ind  are  not  nctably 
affected  Jjy  the  wind,  then  as  stated,  their  dimensions  only  need 
to  be  determined  by  the  quiet  vertical  loads  resting  on  them  (p 
273),  and  thèse  may  then  become  guite  slender.  On  the  contrary 
if  the  piers  are  affected  by  roof  load  or  Trind,  they  must  either 
be  correspondingly  strengthened,  or  the  vaults  or  cross  arches 
over  them  must  hâve  in  themselves  sufficient  stiffness  to  cond- 
uct  kll   thrusts  to  the  strong  external  walls  (?igs.  412,  413). 
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A  fine  example  of  a  plan  with  three  equal  aisles  is  afforded 
by  the  church  of  S,  Maria  at  Herford  (14  th  century). 

Biffèrent  widths  of  aisles. 

For  différent  widths  of  the  aisles,  assumiag  a  similar  kind 
of  vaults,  the  thrust  of  the  wider,  usually  the  middle  aisle, 
exceeds  those  of  the  narro^er  aisles,  and  therefore  above  the 
pier  is  only  a  partial  equilibriuni  of  the  throsts,  and  the  sur- 
plus iDust  be  assumed  to  be  transferred  to  the  side  aisle,  where- 
by  three  possibilities  rasait» 

!•  The  ffiiddle  piers  are  so  strong,  that  they  alone  can  recei- 
ve  the  surplus,  and  only  the  thrust  of  the  side  aisles  cornes  to 
the  outer  walls. 

2.  The  surplus  thrust  is  partly  taken  by  the  middle  piers  and 
partljr  by  tèe  outer  walls. 

3.  The  middle  piers  are  relieved  from  this  as  from  ail  thrust 
by  suitable  means.  îhe  thrust  against  the  external  ^îalls  then 
becomes  as  great  as  the  thrust  of  the  middle  aisle.  Therefore 
in  this  last  case  the  external  walls  are  to  be  sade  correspond- 
ingly  stronger  than  in  the  first  tTO  cases. 

It  was  formerly  the  opinion  that  the  first  case  always  ekist- 
ed,  i.e.,  that  the  surplus  of  the  œiddle  thrust  œust  be  resisteà 
by  the  pier.  The  vaults  of  the  side  aisles  were  held  to  be  una- 
ble  to  transfer  thrusts.  But  thereby  could  not  be  sufficiently 
explained  the  extremely  slender  middle  piers  of  certain  churches 
and  on  the  otner  hand  th©  excessive  diaensions  of  the  buttresses, 
and  in  regard  to  the  latte?  a  certain  extravagance  was  attribu- 
ted  to  the  old  aias  ters .  (  Thi  s  view  is  also  found  in  the  earlier 
éditions  of  this  manual.  Second  édition,  p.  455,  456). 

But  now  it  was  sufficiently  shown  above  (p.  168),  that  the  o 
cross  vault  already  could  stiffen  transversely  or  transfer  thr- 
usts by  the  peculiarity  of  its  fors  in  eontrast  to  thin  tunnel 
vaults.  îîhere  this  did  not  suffice,  the  ead  was  attained  by  a 
stiffening  of  the  transverse  arches  (f.  169). 

This  property  of  the  vault  did  not  escape  the  ancients*  as  in 
other  places,  they  frequently  atiiiaal^it  in  hall  churches,  wh- 
ere  it  was  employed  to  reduce  the  middle  piers.  This  is  shown 
by  the  form  of  the  vaults  in  ccany  works  and  still  icre  by  the 
contrasted  ratio  of  the  dimensions  of  liddle  piers  to  the  buttress 

Accordingly  middle  piers  and  outtresses  take  ths  places  cf  eacQ 
other  to  a  certain  degree,  and  ons  can  be  xade  sialler  if  tes 
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other  is  correspondingly  strengthôDed,  This  is  shown  by  the  mon- 
astery  church  et  Haina,  that  bas  only  thin  outer  walls  and  very 
strong  iDiddle  piers,  while  in  many  other  examples,  Priedberg  in 
Hesse,  Viener-neustadt,  Kuttenberg,  etc.,  the  external  walls  are 
conversely  strong  in  comparison  to  the  light  piers. 

To  place  the  dimensions  of  the  middle  piers  and  outer  walls 
in  a  definite  relation  to  the  clear  width  of  the  aisles  icust  a 
appear  absurd  with  the  varying  conditions  of  stability,  but  in 
the  old  examples  the  vridth  of  the  middli  piei'':varies  between  t 
the  wide  limits  of  about  1/3  to  1/12  of  the  middle  aisle  (as  a 
mean  between  1/6  and  1/S),  and  the  external  buttress  including 
the  thickness  of  the  wall  varies  from  1/3  to  1/1  of  the  width 
of  the  side  aisle  (averaging  I/2  to  2/3). 
Stability  of  the  liddle  pier. 

As  just  stated,  the  différence  between  tfae  thrust  of  the  side 
aisles  is  either  received  by  the  middle  pier  if  niade  sufficient- 
ly  strong,  or  is  entirely  or  partially  transferred  to  the  exter- 
nal wall  and  its  buttresses.  In  most  cases  it  will  be  treated 
thus;  relieving  the  middla  piers  of  the  thrust  as  much  as  poss- 
iple,  there  are  three  ways  possible:-  1,  the  vaults  of  the  aide 
aisles  are  made  to  thrust  so  strongly  by  their  flat  forni  or  gr- 
éât weight  as  to  neutralizs  the  thrust  of  the  Kiddle  aisle;  2, 
the  side  vault  still  reicains  light  but  is  made  stiff,  i.e.,  it 
receives  a  fom  making  it  Dossible  for  flatter  lines  of  pressure 
to  be  formed  in  it  (in  cross  vaults  lying  in  the  vicinity  of  the 
crown  or  in  the  cross  arch,  p.  l63  to  I69);  3,  over  the  side  v 
vault  and  separated  therefrom  is  assumed  a  stiffening  of  the 
middle  aisle  from  the  external  walls.  îhis  plan  is  only  possible 
with  tolerably  high  middle  aisles  and  leads  to  the  buttress  Sys- 
tem of  the  basilica.  The  hsight  of  the  vaults  with  regard  to  e 
each  other  plays  a  great  part  everywhere  in  neutraliziné  the 

thrust. 

The  vaults  of  the  side  aisles  caa  bsgin  at  ths  saie  height  as 
the  middle  vault  (?igs.  35^^,  351).  it  can  be  raised  or  stilted 
above  them  (Pig.  352),  or  it  can  be  placed  iower  (?ig.  354). 
Thèse  différent  heights  of  vaults  in  any  combination  with  one 
of  the  just  mentioned  transmissions  of  the  thrust  produce  the 
différent  cases  of  stress  in  the  middle  piers.  The  most  import- 
ant of  thèse  were  represented  earlier  in  ?igs.  350  to  355  (also 
see  the  corres^onding  text,  p.  127),  and  they  may  be  coirprised 


507 

Il  the  following. 

Very  tbin  vaults  in  side  aisles. 
a.  The  vaults  in  middle  and  side  aisles  comnience  at  equal  hei- 
ghts.  The  most  unfavorable  case  occures  when  the  narro»  side 
aisle  vaults  are  carried  in  slender  lancet  form  to  the  same  hei- 
ght  as  the  wide  middle  vault  (?ig.  350),  the  difficulty  indeed 
increasing  with  the  différence  in  width  of  the  vaults.  It  is  to 

t 

ce  seen  from  the  sketch  in  ?ig.  350,  that  the  intersection  of 
the  vault  thrusts  does  not  fall  in  the  middle  of  the  pier,  but 
is  unfortunately  nearest  the  side  vault.  Moreover  the  résultant 
of  the  thrusts  is  very  steeply  inclined,  so  that  the  pier  must 
bave  a  great  width  to  surely  contais  it  dowmîard.  If  the  side 
aisle  is  quite  narro77,  the  pier  thus  requires  nearly  the  width 
which  it  ffiust  bave  if  the  vault  of  the  middle  aisle  alone  exis*e( 

A  tpansfer  of  the  thrust  over  it  to  the  outer  walla  is  hère 
but  imperfectly  possible,  for  a  thickaning  of  the  side  vault  » 
aould  only  be  very  unsightly,  and  could  only  be  executed  with 
care  that  the  slender  form  fPig.  127  D),  by  the  placing  of  coas- 
ses on  the  otherwise  readily  executed  vault  or  on  its  cross  arch, 
and  a  stiffening  of  either  the  crown  of  the  vault  or  of  the  or- 
oss  arch  could  only  reach  the  upper  part  of  the  middle  vault, 
and  therefore  could  not  prevent  the  oiiddle  vault  from  always 
placing  a  considérable  portion  of  this  thrust  at  the  height  of 
the  s  pr inging. 

Similar  proportions  of  rise  in  the  aisles. 

Much  iDore  favorable  are  the  side  vaults  wheû  their  proportion 
to  rise  is  made  Igss,  so  that  they  correspond  to  that  of  the  g 
gpeat  vault  (r  =  t^ïq  ?iê»  351) •  The  thrusts  for  equal  thickness 
of  the  vaults  are  then  about  as  the  spans.  The  intersection  of 
the  thrusts  is  less  distant  fron:  the  middle  (of  the  pier)  and 
the  résultant  is  steeper  doi^nward.  Moreover  for  a  great  différ- 
ence in  widths  of  the  aisles  the  pier  must  hâve  a  considérable 
width,  if  it  must  alone  receive  the  ezcess  01  the  thrust  of  the 
middle  aisle. 

Construction  of  the  line  of  support  or  a  calucaltion  can  be 
made  more  simply  by  taking  the  thrusts  from  Table  I,  ?.  135,  t 
that  will  give  data  thereon.  On  p.  154  is  given  an  example  of 
such  3  calculation.  (Read  there  in  line  20  froŒ  bottom,  Ç  œ  len- 
gth  of  bay  instead  of  9  m,  also  p.  155,  line  21  froac  top,  sq.  s 
ins tead  of  sq .  cm)  . 
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That  such  a  ratio  of  ris-  t   ?igs.  351-,  394)  it  is  easily  pos- 
sible to  obtain  equilibrium  of  the  thrusts  by  loading  the  side 
vauits  or  by  their  stiffness. 

On  p.  157  is  giveo  for  the  saae  example,  how  to  make  equilib- 
riuŒ  possible  by  building  a  wall  on  the  cross  aroh,  and  to  bring 
the  dimensions  of  the  middle  pier  to  a  minimum,  gor  this  ejtamp- 
le  would  be  required  3  eu.  m.  of  split  stone,  which  is  to  serve 
not  for  stiffening,  but  only  as  a  queêt  load  and  therefore  can 
be  set  irregularly.  If  instead  of  this  stiffening  by  the  oross 
aroh  is  intended»  then  a  smaller  volume  would  be  laid  on  it,  b 
but  which  is  to  be  laid  in  fixed  bond,  so  that  the  carrying  over 
of  a  flatter  line  of  support  would  be  possible.  Best  is  an  int- 
ermediate  step,  the  wall  that  has  spécial  référence  to  stiffen- 
ing but  on  the  contrary  usually  acts  rather  as  a  moderate  load. 

Which  of  the  many  possible  lines  of  support  actually  exists 
in  the  wall  again  dapends  on  the  mode  of  exécution,  etc.  Sinoe 
with  a  good  wall  mass  one  oan  coant  on  a  certain  elasticity  or 
even  plasticity,  it  must  be  assumed  that  the  force  and  résist- 
ance are  to  be  directly  equilibrated  as  far  as  possible,  în  the 
présent  oase  there  acts  at  one  side  the  middle  aisle  with  the 
force  î  in  pig.  871.  ?rom  the  other  side  acts  the  tbrust  II  of 
the  side  vault,  but  which  on  account  of  its  lesser  magnitude  a 
and  lower  position  cannot  9quilibrate  the  force  I.  The  middle 
of  the  mass  of  the  îiall  will  be  inclined  upward  to  the  left, 
which  carries  a  réaction  of  the  wall  on  the  cross  arch  in  itself, 
and  as  a  conséquence  the  formation  of  the  line  of  support  III 
in  itself.  This  line  of  support  is  so  formed  in  location  and  mag- 
nitude of  force,  that  it  con- bines  :vitlj  ÏT  te  r. roduce  a  résultant 
line  IV,  which  may  exactly  equilibrate  the  force  I.  So  long  as 
the  wall  on  the  cross  arch  is  so  built,  that  a  free  development 
of  such  a  line  of  support  III  is  possible,  can  occur  an  equili- 
briuœ  of  thrusts  over  the  pier,  the  latter  will  receive  a  vert- 
ical or  very  slightly  inclined  pressure.  If  the  line  of  support 
IIT  corresponding  to  the  requirements  in  the  wall  is  impossible, 
then  is  the  mass  or  form  to  be  changea,  nhich  can  es  done  oy    m 
means  of  a  graphical  or  mathematical  investigation.  If  the  equil- 
ibrium  of  thrusts  is  but  partially  obtained,  then  must  the  exc- 
ess  be  overoome  by  the  middle  pier  cor respond i n gly  enlar^ed. 

If  there  also  occur  over  the  pier  roof  or  wind  load s,  then 


509 
Qot  inconvénient  but  désirable,  but  the  horizontal  forcaa  are 
also  to  be  inves  tigated,  hoir  and  ho«  far  they  can  b«  reoeiyed: 
above,  or  must  be  supporte!  by  the  pier  itself. 

Por  every  change  in  the  thrusts  the  line  of  support  III  moves 
up  or  down,  is  more  or  less  strongly  curved,  so  tbat  always  the 
equilibriuffi  acost  possible  oocurs,  and  in  this  way  equiiifarium 
is  always  preserved  in  variations  of  the  wiad. 
Vaults  stilted  at  the  sldes. 

b.  the  vaults  of  the  sids  aisles  are  stilted  (Fig.  352).  Stil- 
ting  the  side  vaults  was  euployed  in  namerous  hall  chauohes  of 
the  Sarly  aud  later  Gothic,  aod  there  are  mentioned  as  examples 
the  îarly  Gothic  churohes  of  Hesse  at  ïïetter  and  ?iaina,  the  ch- 
urch  of  3.  Elisabeth  at  Marburg,  the  churches  at  Friedberg  and 
^rankenberg  (H'ig.  372),  as  well  as  the  later  fihurch  at  Neustadt 
near  !iarburg  (Pig.  373),  and  of  the  lany  examples  in  ïïestphali- 
an  and  lower  Saxony  are  taken  the  cathedral  at  Minden  and  the 
Alexander  church  at  Einceck,  and  finally  may  also  the  Bénédict- 
ine church  at  Oedengurg  (beginning  of  14  th  century),  also  the 
church  3.  George  at  iViener-Neustadt,  and  the  Piarists'  church 
at  Krems  may  find  mention  in  Aastria-Hungary. 

The  vaults  of  the  side  aisles  usaally  rest  on  the  saxe  capit- 
al whtû  those  of  the  middle  aisle,  rarely  above  the  latter.  îhe 
stilting  is  characterized  by  a  little  comice  zouiding  (Zinbeck), 
sometiaes  also  the  capitals  of  the  rounds  in  the  sids  aisl>^  ire 
lowered  to  the  height  of  that  of  the  rounds  6f  the  middle  aisle 
(?ig.  339),  and  finally  the  late  exasples  exhibit  a  développent 
of  the  meibers  at  différent  heights  rïithout  capitals  (i?ig.  373)» 

Stilting  first  has  the  purpose  of  elevating  the  cro?rn  of  the 
narrower  vault  so  high  that  it  may  rest  against  the  dividing 
arch  at  the  saire  height  as  the  Tiiddle  vault,  but  it  also  has  bs- 
sides  the  structural  advantage,  that  it  favors  the  stabiiity  if 
the  middle  pier.  This  particularly  appears  cy  a  cozparison  of 
Pigs.  350  and  352.  A  sœall  stilting  of  about  1/4  the  différence 
of  the  two  spans  already  présents  an  advantage,  that  the  boriz- 
ontal  thrusts  occur  at  the  saie  height  (r:|  and  n2  in  'ig.  394); 
it  is  thereby  attained  that  the  total  pressure  on  the  top  of  the 
pier  begins  at  about  its  liddle.  If  the  stilting  be  hiéher  as 
shown  in  ?ig.  352,  the  intersection  of  the  inclined  thrusts  of 
the  vaults  at  the  side  of  the  middle  aisle,  the  pressure  in  the 
pier  that  always  passes  obliquely  do^în^vard  can  therefcre  at  bot- 
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bottciL  not  so  easily  pass  to  the  outside  edge  next  the  side  aisle 
It  follows  from  this  that  with  the  stilting  in  Pig.  352  the  pier 
can  be  made  considerably  narrower  than  ffith  the  lancet  arch  of 
?ig.  350.  The  stilting  will  not  be  carried  too  high,  since  oth- 
erwise  the  pressure  on  the  pier  at  top  would  be  found  too  close 
to  the  inner  edge,  which  might  at  the  height  of  the  springing 
in  the  middle  aisle  produce  crushing  of  the  stone  or  a  buckliné 
of  the  pier  toward  the  side  aisle,  as  ia  fact  is  observed  in  the 
church  at  Neustadt.  (Pig.  S73)-  In  such  cases  it  îcan  be  an  adv- 
antage  to  corbel  out  a  strengthening  round  above  tnethe  middle 
aisle- 

With  the  aid  of  a  proper  stilting  may  thus  be  obtained  a  fav- 
orable transfer  of  the  pressure  and  coasequently  a  certain  réd- 
uction of  the  mass  of  the  pier,  but  the  pier  must  always  remain 
sufficiently  large  to  receive  in  itself  in  great  part  the  diff- 
érence of  the  thrusts  in  the  vaults.  A  transfer  to  the  external 
wall  above  the  stilted  vault  is  just  as  difficult  as  over  a  lan- 
cet vault  (see  above).  It  is  necessary  to  effect  such  a  transfer, 
since  men  désire  to  make  the  triddle  pier  still  smaller,  or  since 
roof  or  àind  loads  are  to  be  received,  the  end  is  best  reached 
if  the  vaults  begin  at  the  same  height  (Pigs.  351,  353,  374), 
or  even  if  the  side  vaults  are  lowored  (|;igs.  354,  355). 

By  graphical  or  calculated  finding  of  the  liue  of  pressure  in 
the  pier,  it  is  recognized  that  the  thrust  of  the  stilted  vault 
(including  ail  extra  îcalliag  etc.)  must  always  remain  smaller 
than  the  total  thrust  of  the  middle  vault,  and  it  must  at  most 
increase  so  much  that  the  horizontal  thrusts  are  inversely  as 
their  heights  above  the  base,  thus  in  Fig.  87  3;  H^  :  Hg  =  h2  .  h^ 
"-,    Lower  side  vaults. 

c.  îhe  vaults  of  the  side  aisles  coîii'ence  Icwer  than  the  xciddle 
Already  ;7ith  beginnings  of  both  vaults  at  equal  heights  it  may 
occur,  that  a  différence  in  the  height  of  the  dividing  archmakes 
itself  felt,  as  in  3.  Laurentius  at  Ahrweiler,  ^'ig.  390.  îhis 
will  be  greater  if  the  side  vaults  coiLinence  lo?/er  (?ig.  388). 
The  height  bettveen  the  cro^ns  of  tae  two  vaults  is  closed  by  a 
dividing  ?mll,  that  is  borne  by  the  dividing  arch,  and  must  be 
so  stroné  as  to  be  able  te  receive  safely  ail  thrusts  produced 
by  the  vaults,  roof  or  wind  ;vithout  overturning  or  bulgio:^'  (p. 
130).  If  it  De  not  sufficiently  résistant  by  its  o-vn  thickns-;  -, 
il;   ];iU3b  ';;.!  ^, t i  ' :^"' .^  '  to  a  greater  or  lesser  height,  T^hether  be- 
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below  or  above  the  roof  surface. 

If  the  upper  side  wall  es  suf ficiently  safe,  then  is  concerned 
the  stability  of  the  pier,.  The  raost  uniavorable  case  occurs  w 
vvhen  the  narrow  lower  aisle  is  covered  by  a  light  and  not  stif- 
fened  vault,  for  exaicple  a  oontinuous  tunnel  vault,  and  this  w 
will  so  little  oppose  the  ^reat  and  higher  located  thrust  od  t 
ths  middle  aisle,  that  tne  pier  requires  those  great  dimensions, 
which  are  actually  shown  in  such  Romanesoue  works.  If  the  pier 
is  raade  too  small,  then  the  side  tunnel  is  raised  at  the  crown 
and  broken,  whereupon  the  nier  itself  is  overthrown.  3y  a  ramp- 
ant half  tunnel  vault  men  sought  to  obtain  the  stiffening  appl- 
ied  higher  and  more  effective,  but  first  found  the  solution 
when  cross  vaults  were  employed  over  the  side  aisles.  Cross  va- 
ults  made  it  possible  to  form  an  important  transverse  stiffen- 
ing in  the  flat  upper  parts  (Fig2.  412  and  p.  loS),  thereby  en- 
tirely  or  partially  eouilibrating  the  greater  thrust  of  the  mid- 
dle aisle,  thus  so  greatly  relieving  the  middle  pier  froni  this 
thrust,  tiiat  it  could  be  made  considerably  thinner.  Cross  arches 
with  flat  crowns  are  better  suited  for  this  stiffening  tnan  sw- 
elled  or  even  melon-shaped  vaults.  The  thrust  so  transferred  cy 
the  upper  parts  of  the  side  vault  strikes  the  upper  part  of  the 
external  wall  and  by  the  stability  of  that,  etc.,  can  be  accep- 
ted  as  suf ficiently  secure  (p.  340). 

If  one  does  not  '.7ish  to  trust  entirely  to  the  stiffness  of  the| 
vault,  there  remains  s  loading  or  stiffening  .îall  on  the  cross 
arch  (Pigs.  343,  344). 

The  loading  of  the  cross  arch  can  be  carried  vcry  far,  since 
it  is  favorable  to  ths  stability  of  the  pier,  that  the.  thrust 
of  the  lower  Ijing  side  aisls  is  greater  than  that  of  the  higher| 
middle  aisle,  the  lower  the  side  vault  is  placed,  the  greater 
is  to, be-sade  its  thrust.  In  many  cases  it  is  well  permissible 
to  place  a  solid  transverso  vfall  on  the  cross  arch,  that.  extendsl 
to  the  crown  or  beyond  it,  and  it  can  terminatû  horizontally  or 
rise  obliouely  tov.'ard  the  middle  aisle.  If  it  be  too  heavy,  it 
is  to  be  opened  (?'ig3.  338,  355). 

The  course  of  the  pressure  is  about  tne  same  as  given  in  Fig. 
401  for  a  simple  basilica.  If  the  total  thrust  of  the  side  aisle| 
exactly  equaled  that  of  the  middle  aisle,  the  pressure  in  tne 
pier  b'etween  I  and  II  wouli  be  vertical;  if  the  side  thrust  is 
least,  the  pressure  would  tend  toward  the  outside,  if  it  aère 
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greatest,  as  in  the  drawin^,  the  pressure  irould  tend  to  th©  in- 
side.  The  last  leads  to  a  nfiore  central  location  of  th©  pressure 
below  in  th©  pier  and  therefore  is  usually  most  favorable.  The 
wall  on  the  cross  arch  will  prove  too  great,  if  even  with  the 
assumption  of  a  steep  pressure  curve  in  it  (il  in  Fig.  871),  th( 
pressure  in  the  pier  drops  too  much  toward  the  middl©  aisle.  As 
an  approximatè->oheck  may  it  be  assumed,  that  the  magnitude  of 
the  thrust  should  be  inversely  as  its  height  above  the  base.  î 
îhis  rule  is  about  right  if  the  loads  are  ail  placed  as  nearly 
central  as  possible  over  the  pier,  by  a  projection  of  the  loads 
to  the  right  or  left  the  stability  is  subs tan t i ally  affected, 
indeed  favorably  if  the  masses  are  aàapted  to  the  course  of  the 
pressure  as  nearly  as  possible. 

In  variations  of  the  pressure  of  wind,  etc.,  (further  see  la- 
ter),  equilibrium  œust  always  be  still  possible  for  the  limit 
cases,  and  this  is  still  to  be  regarded  as  existing,  if  any  ne- 
eded  flatter  or  steeper  line  of  pressure  freely  gakes  possible 
equilibrium  of  forces  above  the  pier,  that  the  latter  is  not 
drawn  inaccurately  in  sympathy;  just  for  thèse-.'caaes  iù    not  ap- 
prove  too  heavy  ikjt    stiff  walls  over  cross  arches  or  flying  but- 
tresses  for  greater  heights. 

Stability  of  external  walls;  effect  of  roof  load  and  îîind. 

The  stability  of  the  ;vall  ?/ith  its  buttrssses  must  first  suf- 
fice  for  ail  effects  of  ths  thrust  of  vâult3,and  then  also  *itîi 
the  oontsxporary  occurrence  of  roof  load  and  wind, first  let  the 
thrust  of  the  vault  be  cbnsidered. 

stability  against  pressure  of  vau].  ts. 

It  has  already  been  shown  how  the  dimensions  of  a:iddle  piers 
and  of  external  v<alls  niay  take  the  places  of  each  other.  If  the 
ffliddle  pier  is  so  large  that  it  can  itself  receive  the  différe- 
nce of  the  thrusts  of  the  vaults,  only  the  thrust  of  the  side 
aisle  falls  on  the  outer  ;vall;  if  the  middle  pier  cnly  takss  a 
part  of  the  différence  of  the  thrusts,  the  remainder  passes  to 
the  external  wall,  v^hose  thrust  is  between  that  of  the  side  ai- 
sle and  that  of  the  iiiddle  aisle.  On  the  contrary  if  the  niiddle 
pier  is  kept  entirely  free  from  thrusts,  then  ;7ith  correct  con- 
struction the  wall  lEust  exoect  a  thrust  that  about  corresponds 
to  that  of  the  middle  aisle,  and  indeed  with  stilted  side  vaultsl 
will  generally  be  somewhat  less  (p.  372),  -.ihile  with  side  aisles 
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placed  low  it  uiay  excesd  the  thrust  of  the  iiiiddle  aisle  (p. 
373,  above). 

Partner  above  for  the  hall  churches  representeà  in  ?igs,  394 
395,  were  calculations  made  for  the  middle  pier  for  two  différ- 
ent cases  of  the  middle  aisle,  that  according  to  the  assuœption 
there  had  to  support  no  roof  load,  but  only  dividing  arches  and 
vaults.  In  the  first  case  (Sxample  I,  p.  154)  the  pier  was  just 
strong  enough  to  bear  the  différence  between  the  tvio  vault  thr- 
usts,  and  therefore  the  external  vrall  had  to  take  in  to  account 
only  the  thrust  of  the  side  aisle.  In  the  second  case  (Example 
II,  p.  157),  ïfhere  the  treatment  n&s    to  reduce  the  middle  pier 
to  a  minimum  size,  the  external  wall  received  a  thrust  (Ho  + 
Hg  =  2160  +  1186  =  3345),  '^hich  almost  exactly  corresponded  to 
the  thrust  of  the  middle  aisle  (  H^  =  3240).  For  this  thrust  ^ras 
the  outer  wall  to  be  calculated  like  the  external  wall  fop  a 
single-ai  sied  church  (Exatnple  on  p.  336). 
Effect  of  roof  construction. 

In  regard  to  the  roof  load  and  also  the  wind  pressure,  that 
is  intimately  connected  therevâth,  the  support  of  the  roof  bea- 
DQS  is  of  great  importance,  Olearest  are  the  conditions  ?;hen  the 
roof  framework  rests  only  on  the  outer  walls,  ^^bile  the  pier  a 
and  dividing  arches  are  entirely  free.  One  cannot  fehen  state 
as  entirely  determined  now  the  horizontal  Tîind  pressure  is  div- 
ided  cetvfeen  the  twc  supports,  but  however  the  Mènerai  idea  is 
much  clearer  than  if  a  greater  nuinber  of  supports  existed. 

If  the  roof  rests  at  the  same  tiice  on  the  outer  walls  and  the 
middle  piers,  the  most  unfavorable  case  would  exist,  and  besides 
no  stiffening  connection  cetTreen  the  piers  or  their  dividing  arcl 
es  exists  there  and  the  external  walls.  It  then  dépends  entirely 
on  the  nature  of  the  roof  construction  and  the  direction  of  the 
resulting  stresses  ho?7  the  forces  are  divided  aicong  the  separate 
points. 

It  may  be  added,  that  in  such  cases  a  bad  truss  already  of  it- 
self  exerts  a  thrust  aside  from  the  effect  of  the  wind,  and  by 
its  great  height  may  act  very  unfavorable  on  a  support,  whether 
a  wall  or  a  pier;  it  is  not  at  ail  improbable  that  this  same  s 
support  may  also  hâve  to  receive  the  greatest  part  of  the  wind 
pressure  on  the  roof  (greatest  on  hall  churches).  If  it  be  the 
external  wall,  then  if  insufficient  in  thickness  cracks  and  bul- 
ges  soon  appear,  which  are  particularly  enlarged  by  great  stoiîiBs;| 
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if  it  be  an  insuffioient  pier,  thea  will  it  b©  crushed  and  the 
vaults  be  placed  in  cross  stresses,  so  far  as  this  is  possible, 
transferring  a  part  of  the  exoess  load  to  the  nearest  supports, 
that  on  their  part  must  be  sufficiently  stiff.  It  is  then  of  g 
great  use,  if  at  least  strong  walls  exist  an  the  dividing  arches, 
that  thèse  can  carry  the  side  forces  to  the  cronns  of  the  vaults- 
Hhich  they  will  transfer  farther  as  well  as  possible.  Moderate 
side  forces  can  thus  be  very  well  passed  through  the  crowns  of 
the  vaults,  but  very  great  wind  forces  require  there  a  constant 
and  important  composition  of  the  stresses,  which  m&^    lead  to  in- 
jurious  loosening  of  the  joints  in  those  parts  of  the  wall  and 
vaults.  It  is  best  again  to  resort  hère  to  stiffening  cross  ar- 
ches, as  wei.shall  see. 

Stiffening  by  roof  trusses. 

ed 
Boof  framework  on  Ic/^er  beams  extend  across  are  ccstly  usabls 

over  aisles  of  equal  neight  (Flg.  376),  and  almost  conipletely 
prevent  those  injurious  effects.  îhey  receive  the   thrust  of  the 
roof  tiiubers  and  make  it  impossible  for  the  wind  pressure  on  t 
the  roof  to  be  transferred  to  single  supports.  The  entire  effect 
of  the  :Yind  is  oarried  to  the  oea^xs,  and  seeks  as  a  shole  te  t 
thrust  in  their  direction.  On  their  part  the  beass  tend  to  press 
on  ail  supports  beneath  theiE,  and  indeed  the  v/eaker  supports  t 
thus  receive  less  thrust,  since  thcy  are  ouicker  to  yieia  (?ig. 
333  a^,  and  on  the  other  hand  the  stron^ter  supports  -.vill  luter 
oppose  it  and  consequently  receive  the  greater  part  of  it.  3ut 
that  is  extremely  favorable;  hence  one  can  connt  on  through  be- 
ains  that  the  wind  pressure  against  the  roof  will  be  distributed 
among  the  supports  (piers  3nd  walls'J  about  in  proportion  to  th- 
eir résistance.  The  ;vind  a^,ainst  the  roof  cannot  injure  the  st- 
ructure, if  the  stability  of  ths  supports  in  ç^sneral  bas  suffi- 
cient  safety. 

On  acccunt  of  clearness,  only  the  ;Yind  a.^ainst  the  roof  is  il 
mentioned  and  net  the  wind  pressure  on  the  outer  -'rail,  but  the 
last  produces  an  overturning  r.oient  (pressure  x  ::idil3  hsight 
of  exposure),  which  must  also  be  safei^  received.  This  }ïind 
pressure  to  which  is  opposed  the  thrust  of  the  vaults  can  be 
icostly  taken  by  the  wall  affected;  ?fhere  this  is  ij.possible,  a 
part  must  be  carried  to  the  nearest  n:iddle  pier  or  even  across 
ail  three  aisles  to  the  opoosite  outer  ?/all,  w'nich  is  te  ce  d 
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thrcu.i^h  the  cro'.«fns  of  the  vaults  or  stiff  cross  a 
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Ttell  also  through  the  roof  bsams. 

Stiffening  b:  the  cross  arches. 

A  stiffeniag  wall  on  the  cross  arches  is  the  most  reliable  and 
monumental  means  for  niakint  possible  any  transfer  of  thrust,  a 
and  it  is  especially  in  place  Trhere  through  roof  beams  are  want- 
ing;  it  was  very  frsqaently  ercployed  by  the  ancients.  T'he  wind 
need  only  be  opposed  by  the  adjacent  middle  piers,  and  a  wall 
on  the  side  cross  arches  saffices;  on  the  other  hand  if  a  great- 
er  opposition  of  the  thrust  over  the  entirs  width  be  possible, 
the  middle  cross  arches  are  to  be  stiffened  also.  On  the  latter 
the  7?alls  are  to  be  made  as  light  as  possible,  not  to  increase 
the  thrust  of  the  middle  aisle  ucnecessarily,  and  thay  say  the- 
refore  rise  obliguely  toward  the  crown  (l^'ig.  37^  a)  or  be  ^erfo- 
rated  (?igs.  375  h,  413).  "l'ûe  thickness  of  this  upper  wall  is 
sufficient  if  1/15  to  1/30  of  the  span,  and  for  brick  it  is  sel- 
doiE  necessary  to  go  beyond  1  or  1  1/2  bricks. 

3ucn  a  stiffening  wall  can  receive  in  itself  the  différent 
lines  of  pressure  and  will  be  more  effective  than  through  beans, 
since  the  side  forces  are  distributed  to  the  supports  in  propor- 
tion to  their  résistance,  '^articularly  \Yith  a  correct  arrangen- 
ent  of  the  masses  employed,  the  middle  piers  can  be  entirely 
freed  from  side  thrusts,  so  that  thep  onlyneed  to  bear  the  ver- 
tical loads  by  the  aid  cf  their  résistance  to  cozipression  and 
bending,  and  therefore  also  with  equal  widths  of  aisles  can  b3 
Tnade  quite  slender.  Indeed  they  could  be  replaced  cy  ircn  cclus— 
nsîïitt  pivot  joints  at  top  and  bottom  (?ig.  375  ),   or  what  is 
about  the  same,  by  slender  granité  posts  so  arrangea  by  their 
ends,  that  no  pressure  can  occur  at  the  angles. 

Investigation  of  the  Trini  stresses  œay  be  graphical,  Tfhether 
th©  piers  be  only  compressed  or  thrust,  but  more  sianply  by  cal- 
culâtion.  5y  the  last  column  of  th©  Table  on  p.  103  is  found  t 
the  «agnitude  of  the  «rind  thrust  acting  oa  the  roof  at  ail  sup- 
ports, and  this  multiplied  by  the  height  above  the  ground  is  t 
thus  the  overturning  moment  to  be  resisted.  This  is  the  moment 
exerted  on  the  wall  by  the  wind  pressure.  Now  is  to  be  calcula- 
ted  what  overturning  moment  can  be  resisted  by  each  separate 
support  (pier  or  wall).  For  this  purpose  is  calculated  the  pos- 
ition of  the  pressure  at  the  ground  with  any  thrust  of  vaults 
and  the  vertical  loads  (p.  155,  336),  and  it  is  non  to  be  seen 
how  far  the  pressure  in  the  direction  o£  the  wind  can  still  move 
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without  coming  too  near  the  outer  edge.  This  distance  multiplied 
by  the  entire  vertical  load  restiug  on  the  ground  gives  the  ov- 
erturning  moment  whioh  the  support  can  yet  reoeive,  The  suœ  of 
thèse  moments  received  by  the  separate  supports  must  exoeed  the 
aotually  acting  oyerturning  moment. 
Examples  of  oalculation. 

Example  I.  For  the  hall  ohureh  represented  in  Fig.  394,  whose 
piers  are  sufficiently  steoag  according  to  the  évidence  of  the 
caloulations  on  p«  155  to  reoeive  the  excess  of  the  thrust  of 
the  vaults,  the  stability  of  the  external  walls  is  to  be  inves- 
tigated,  with  and  without  Tiind  pressure. 

The  plain  external  «rail  is  20  m    high  and  1.7  m  thiok  irith  a 
window  of  30  sq.  m  area  in  eaoh  bay  and  is  built  of  coursed 
split  sands tone, weighing  2300  per  eu.  m.;  a  bay  of  the  wall 
accordingly  has  (20  x  6  -  30)  x  1.7  »  153  eu  m.  yolume  and  wei- 
ghs  ltî3  X  S300  »  351,900  kil  or  in  round  numbers  0  *  3-2,000  kil.| 

The  thrusts  of  the  vaults  (without  stiffeniag  of  the  cross  ar- 
ches) are  given  on  p.  154,  and  it  is  for  th©  external  wall  as  a 
vertical  force  Vo  *  6840  or  in  round  numbers  *  7000  kil,  but  vr 
Vf  1 1  h  regard  to  the  possibls  transmission  of  force  from  the  mid- 
dle  aisle  hère,  as  a  thrust  Hg"  SlôOkil,  this  ^ill  be  increa- 
sed  to  250^  kil;  it  is  locited  13.2  m  above  ths  ground. 

The  roof  with  an  inclination  of  55°  has  a  slcpe  20  tn  long, 
thus  above  each  bay  an  area  of  2  x  20  x  ç  =  240  sq.  m  (p.  162), 
hence  altogether  «  240  x  90  =  21,600  kil. 

The  wind  against  the  :Tall  at  ISq  kil  per  sq.  x    has  a  horizon- 
tal force  of  20  X  6  X  120  =  141400  kil,  with  a  mean  height  of 
application  of  10  œ .  According  to  p.  163,  the  ifind  against  the 
roof  exerts  a  vertical  pressure  of  57  kil  and  a  horizontal  pres- 
sure of  81  kil  per  sq.  m,  thus  on  tho  entire  120  sq.  m  of  the 
roof  surface  57  x  120  «  6840  kil  vertical  pressure  on  ail  supp- 
orts together,  and  81  ^  120  -  9720  kil  horizontal  Kind  thrust, 
that  acts  on  the  support  20  m  above  the  ground. 

A.  Looatio  of  pressure  in  the  sfall  irithout  roof  load  and  wind. 
The  location  of  the  pressure  in  the  ground  area  of  the  middle 
pier  was  already  calculated  on  p.  155,  and  it  lies  20  am  from 
the  middle  of  the  pier  toward  the  outside. 

The  pressure  on  tiie  ground  area  of  the  external  wall  is  found 
according  to  p.  140  (Fig.  371)  by  establishing  the  équation  of 
moments  for  the  unknown  pressure  point  distant  x  m  from  the  insidj 
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V^  X  X  +  Q(x )  «  H  X  13.2 

^  2 

Or  700  X  +  3o2000(x  -  0.85)  #  2500  «  13.2.  Thas  x    «  0.03  m. 

The  pressure-l  theref  ore  strikes  the  ground  area  at  a  distance 

of  93  cm  from  the  inner  sid©  or  77  cm  from  th©  outer  aide,  and 

thus  is  only  moved  8  cm  from  the  middle  toward  the  outside.The 

maximum  pressure  at  the  outer  ©dge  is  found  approxianately  by  t 

the  Table  on  p.  145,  more  aocurately  by  formula  5  on.  p.  143,  a 

and  is  calnulated  by  this  at:  — 

352000  +  7000    (S^SOOe  +  7000(  x  3  jf  35 

Pi +  — *  4.5  kil  per  sa. cm, 

^       600  X  170     1/12  '<  600X170X  170 
Therefore  the  pressure  usually  falls  at  a  very  favorable  place 

and  produces  only  a  moderate  edge  pressure  and  remains  very  smal] 

even  if  with  regard  to  the  window  ofening  the  entire  length  of 

600  cm  of  wall  is  not  considered  as  supporting.  The  addition  of 

the  weight  of  the  roof  without  wind  scarcely  changes  th©  resuit. 

B.  Location  of  the  pressure  with  full  effect  of  irind  (120  kil 
per  sq.  m),  The  wind  against  the  vrall  produoes  an  overturning 
moment  of  14,400  x  10,  which  must  be  opposed  by  a  moment  of  sta- 
bility  of  y  >«  (352000  +  7000),  from  which  is  calculated,  y  x 
35900C  »  14400,  and  thus  y  =  0.40  m. 

I,,e.,  the  pressure  falls  about  40  cm  farther  in  the  direction 

of  the  wind,  so  that  instead  of  being  93  cm  frorr:  the  inner  side 

it  is  nOiT  only  5  3  cm  from  it.  Then  the  maximum  pressure  at  tne 

inner  angle  is,  according  to  formula  Ç  on  p.  144,  sinoe  it;  lies 

outside  the  kera  01  the  spction:-- 
2(352000  +  7000 


7.5  kil  per  sq.  cm. 


^  3XÇ00X3  3 

Therefore  the  vrall  can  very  well  resist  the  Trind  acting  on  it, 

and  it  can  even  receive  a  part  of  the  wind  thrust  on  the  roof. 

The  rrind  against  the  roof  produces  the  great  overturning  mom- 
ent of  972  X  30  =  194,400,  This  can  be  assumed  to  be  neutralized 
by  the  external  /rails  and  the  middle  pier  at  the  ■,tind-/fara  side, 
since  thèse  wind  and  vault  thrusts  oppose  eacfc  other.  ?or  the 
middle  pier  that  with  a  Tioierate  addition  for  the  roof  load  vre- 
ighs  75,000  kil,  the  removal  of  the  pressure  may  be  taken  at 
about  35  cm,  and  then  75,000  x  0.35  t    26,250  and  be  taken  ar  t 
th©  overturning  moment, ♦since  its  remainded  of  168,150  m-kiliis 
to  bo  borne  by  the  external  •-•jalls.  If  to  tho  weight  of  oach  wall 
is  added  an  average  but  concis©  addition  for  the  roof  load  of 
5000  kil,  the  total  load  is: —  352000  +  7000  +  5000  =  364000  kii. 
The  moment  of  stability  to  be  exerted  by  the  walls  must  ©quai 
the  overturning  moment:--  T  ;. .  :  ":'"■-.■  ^ 
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tbus  364000  ^    j^    +    364000  ^  73  "  168.150.  Hence  résulte  y-  +  y^ 

-    0.4  6  m. 

Hence  in  both  walls  the  pressure  must  be  moved  about  46  cm  in 

the  direction  of  the  Tfind;  if  11  be  reckoned  for  4iie  wall  affec 

ted  and  31  for  the  other,  tben  in  both  the  pressure  acts  equall 

near  the  edge,  naœely  at  {77    -  35)  or  53  -  11)  «  42  cm.  The  edg 

pressure  will  they  be  according  to  formula  6  on  p.  144'-- 

2  X  364000 

d^  = -  9,6  kil  per  sq.  om. 

^  3  X  600  X  4^ 

This  stress  seems  not  too  great  for  good  coursed  brick  masoaryl 
it  it  is  remembered,  that  3uch  an  effect  of  the  .vind  is  extrême- 
ly  rare,  perhaps  never  occarring  during  the  existence  of  th©  b 
building.  (Note).  The  small  remo?al  of  the  pressure  from  the  k 
kern  is  also  inconceivable  in  thèse  oiroums tances .  Likewise  a 
less  uniform  distribution  of  the  thrust  to  the  walls  would  not 
œake  much  différence» 

\.ou  ot  the  pressure,  aiaô.  \\   \aou\ii.  "oe  proper  to  extexià  tVie  \\,»\t8 
et  verw\3s\,X5\e  stress,  Ns'aere  t\vese  mo^euts  are  accurate\\^  eo^s\i-| 
àereà.  ?6r\vcipa  tt  Ta\éVvt  \)e  dàoxsaoXe  to  set  t\sio  \tm\,ta,  o^t^e  tov 
permatiexxt  \,oc!iàs,  tYve  ot\\,er  tor  t\xose  se\.ào^  occurrtnê  ax\à  peru- 
aps  ^ov    stresses  ox\t\j^  a^ter  complète  Yvo.r !ieTxtx\|  ot  t\ve  mortar. 

Example  II.  ?or  the  same  hall  church  are  employed  very  ulender] 
middle  piers  and  walls  placed  on  the  cross  arches. 

The  calculation  that  will  not  find  further  space  hère  quite 
corresponds  to  the  former,  except  that  the  thrust  of  the  wind 
against  the  external  irall  is  greater,  and  the  irind  is  alone 
to  be  received  by  the  ou  ter  nalls  ïfithout  the  aid  of  the  midd- 
le pier,  The  thickness  of  the  wall  previously  assumed  also  shows 
itself  as  sufficient  for  this  case.  If  the  roof  frame;rork  rests 
on  4  points  (piers  and  walls),  only  t^o  of  skich  as  the  rralls 
must  raceive  the  wind  thrust,  then  a  slight  anchoring  to  the  1 
latter  may  be  proper,  espe^ially  fer  very  steep  roofs. 

îor  simplicity  a  plain  external  ^all  is  assumed  in  thèse  exam-| 
pies;  if  the  wall  has  offsats  and  buttresses,  the  investigation 
would  be  the  same  on  the  «hole,  as  showa  by  a  glance  at  the  cor-| 
responding  oalculations  for  a  single-ai sied  church  (p.  337). 
.Roof  of  hall  church. 

As  bac  design  of  the  vaults  is  àccisive  for  the  intarior,  3C 
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is  that  of  the  roof  for  th's  e?terion  of  the  hall  church.  Bat  b 
both  designs  are  related  to  each  other  and  exert  a  certain  rec- 
iprocal  action  on  each  cth^r. 

îf  -.76  assume  at  least  an  approximately  equal  height  of  the 
différent  crowns  of  the  vaalts,  then  would  the  design  of  the 
church  at  Immenhausen  repr^sented  in  ?ig.  3/6  be  nearest,  that 
exhibits  a  roof  with  continuous  truss  beam  eîtending  over  the 
three  aisles,  There  the  intermediate  rafters  stand  as  haniiEer 
beams  and  they  form  with  the  v/alls  placed  on  the  dividing  arch- 
es a  further  support  of  the  framevïork  of  the  roof,  fîere  the  dif- 
ficulty  in  finding  timbers  of  sufficient  length  for  the  truss 
beams  may  lead  to  placing  them  only  over  the  middle  aisle,  and 
the  beaffis  necessary  o^er  the  side  aisles  resting  on  leveled  di- 
viding arches  and  on  the  sills  anchorsd  by  the  middle  bearos.  T 
This  connection  can  be  icade  in  différent  ivays,  and  also  the  ar- 
rangement of  a  common  roof  over  three  aisles  of  uneoual  height 
of  crown.  Then  the  through  beams  over  the  side  aisles  either 
take  an  inclined  direction  as  in  the  left  half  oi  Flg.  B77,  or 
like  the  construction  found  in  the  right  half  of  ?ig.  377,  or 
where  are  the  beam  a,  post  b,  sill  c  and  again  the  beam  d,  the 
wall  plates  being  anchored  by  thèse.  Accordingly  the  topcof  the 
wall  of  the  side  aisle  lies  lower  than  the  cro-A-n  of  the  vault 
of  the  middle  aisle,  and  this  extends  into  the  roof. 

If  the  design  cf  a  common  rcof  ovsr  the  three  aisles  is  simp- 
lest  and  affords  certain  advantages  in  the  removal  of  vrater,  t 
then  for  the  external  effect  it  is  most  unfavoraDle  and  corres- 
ponds least  to  the  proper  charactèr  of  the  cross  section.  îhis 
lack  of  expression  alrsady  appears  in  the  concealment  of  the  de- 
sign in  three  aisles,  and  even  more  the  junction  of  the  roofs 
of  the  choir  and  that  of  the  nave  only  to  be  obtained  by  power- 
ful  ways  or  by  certain  expédients.  This  junction  ?7ouid  first  re- 
Quire  an  attic  of  the  nave  terminating  at  the  east  -.fith  a  clos- 
ing  bagle  wall,  either  havin^  the  choir  roof  at  the  same  height 
as  in  ?ig.  B73,  or  joining  it  -.vith  the  same  inclination.  In  both 
cases  ^ould  be  necessary  either  a  strengthening  of  the  triumph- 
al  arch  to  receive  the  wall  triangle  a  b  c  or  the  corresponding 
lozenge  surfaces,  or  the  arrangement  of  a  pointed  arch  turned 
beneath  the  roof  of  the  church  in  Dl^.  37^.  To  avoid  the  latter 
is  then  found  separately  only  the  triangle  a  b  d  through  à;.îrall, 
so  that  the  masonry  and  wcoden  ;Tall  lie  under  the  edge  of  the 
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gable.  îhen  further  sonietines  ths  ^all  triangle  a  b  d  is  removec 
and  the  entire  triangle  d  -i  c  is  closed  by  a  wooden  wall.  But 
it  is  aore  correct  to  forir  the  eastern  eading  of  the  nave  roof 
by  a  bip  roof,  into  ?fhich  the  choir  roof  intersects  {^i^,   379). 
The  last  design  is  almost  rsçuiref  by  high  side  choirs  carried 
high.  If  there  remains  a  reentrant  angle  a  c  b  ,  let  the  latte? 
and  the  high  choir,  as  in  ^ig.  330  on  Trnich  rests  the  straight 
through  eaves  of  the  roof  (?ig.  331).  ;'fith  eoaal  longitudinal 
extension  of  ail  choirs  is  tëen  given  ths  xeans  sost  usable  on 
the  brick  churches  of  Ealtic  countries,  for  further  siaiplifica- 
tion  of  the  roof,  and  even  for  the  design  of  an  eastern  gable 
corresponding  to  the  entire  width  of  tûe  nave. 

Likevvise  the  junction  of  the  roof  of  the  single-eisleâ  trans- 
ept to  that  of  the  three-aisled  nave  leads  to  the  niost  varied 
designs,  according  as  the  height  or  inclination  of  coth  roofs 
is  the  saine.  In  the  first  case  the  roof  of  the  nave  extends  to 
the  western,  and  the  coof  of  the  choir  to  the  eastern  roof  of 
the  transverse  aisle  (?ig.  332).  In  the  second  the  eastern  rooi 
of  the  cross  aisle  may  extend  in  t   hip  of  the  roof  of  the  nave 
or  the  latter  can  intersect  the  roof  of  the  transverse  aisle  a 
and  be  connected  .vith  the  choir  roof  in  one  of  the  îays  lention-l 
ea  above  (?ig.  333).  An  arrangezent  certainly  cearing  zze   charaol 
ter  of  a  makeshift  is  found  on  the  choir  at  "^etter  (?i  =  .  334), 
7îhere  the  roofs  of  the  nave  and  choir  bave  ecual  haignts  and 
hâve  the  saie  inclination  as  the  roof  ci  the  transverse  aisle, 
se  that  the  oblique  surfaces  a  c  c  d  join  opposite  the  latter. 
(î'his  arrangeient  results  froii  a  later  altération). 

The  magnitude  of  the  roof  surfaces  ::akes  their  crnazental  tr- 
eatiuent  appear  désirable,  thst  can  ce  xade  either  cy  tce  nuiber 
and  form  of  the  openings,  nr  if  the  -aterial  periits,  cy  patte- 
rns  in  several  colors.  3cr  this  design  sre  suited  ail  zaterials 
used  for  covering  the  roof,  se  far  as  the  conditions  pcrzit  theil 
to  be  obtained  in  différent  colors,  eut  escecially  xlazed  tiles. 
Very  rich  exaxples  of  this  kind  are  found  en  S.  Stephen  in  Tiez- 


naand  on  varions  churches  of  Bar^undy,  of  ?i-hicc  ^e  give  in  ?ig. 
837  an  exaiLple  fro;n  S.  Bénigne  in  Tijon  after  a  hasty  sketch, 
for  ïïhose  primitiveness  we  cannot  ansi^er  indeed.  (There  are  in- 
dicated  ïvhite,  yellow  and  lisht  aray,  red  and  dark  gray,  green 
and  grayish  black,  and  black).  ^sast  adapted  to  such  t.re!itz:=nt 
are  the  différent  letal  coverin-^s.  Yet  very  ricc  cffcctc  sr; 
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produced  by  partial  gildin^,  by  the  location  of  certain  plates, 
by  the  form  of  the  openings  and  by  the  design  of  the  existing 
crowning  of  the  ridge. 

Longitudinal  roof  over  ©acti  aisle. 

Eut  the  arrangement  of  the  common  roof  suffers  in  the  icain  d 
defects,  that  it  is  only  oonneeted  with  the  fora  of  the  whole 
and  does  not  resuit  f rom  that.  Yet  the  latter  condition  decided- 
ly  occurs  in  the  covering  of  the  didderent  aisles  by  three  par- 
allel  and  longitudinal  roofs  (?ig.  335),  bets-een  which  lie  gut- 
ters  froiD  which  the  water  either  flows  lengthwise  at  west  and 
east  through  spouts,  or  is  led  to  both  sides  by  spécial  channels 
beneath  the  roofs  of  the  side  aisles,  a  plan  vïhich  of  thèse  ex- 
pédients relating  to  the  j'inction  of  the  roofs  of  the  choir  and 
transepts  niake  indispensable. 

Transverse  roofs  over  side  aisles. 

Those  covered  channels  beneath  the  roofs  of  the  side  aisles 
are  then  changed  into  open  ones  by  the  arrangement  of  separate 
transverse  roofs  over  the  separate  bays  of  the  sidè  aisles  îvith 
gutters  over  the  cross  arches  separating  the  latter,  rfhich  eith- 
er  extend  as  hip  roofs  to  tiie  roof  of  the  middle  aisle  or  may 
intersect  it  (?ig.  ,336).  Particular  cars  is  to  be  taken  alvrays 
in  the  construction  of  the  gutters.  They  must  be  as  «ide  as  pos- 
sible, accessible  froiL  the  roof  oi  the  middle  aisle,  be  made  of 
heavy  lead  and  extend  at  least  6  to  3  inches  under  the  covering 
of  the  roof;  but  in  the  upper  wall  connected  therevith  lies  the 
only  defect  in  the  entire  design,  which  in  other  respects  is  to 
be  termed  the  most  complète,  as  it  is  found  on  the  best  -.îorks 
with  aisles  of  equal  height.  ?/e  mention  hère  the  church  of  3. 
Elisabeth  at  Marburg,  further  the  cross  church  at  Breslau,  3. 
Blasien  ic  MQhlhausen  and  the  church  at  ?riedberg.  It  existed 
on  3.  ûlsxander  at  Sinbeck  and  v?as  originally  intended  on  the 
ffionastery  church  at  Haina  anf  3.  Maria  at  :iifihlhausen,  as  may  be 
clearly  recognized.  In  the  last  case  only  on  account  of  cheapn- 
ess,  it  was  changed  into  the  plan  of  the  common  roof  covering 
ail  aisles,  whose  sole  advantage  consists  in  tts  ecomony.  Howe- 
ver  the  last  also  fails,  when  a  sufficient  substitute  v^as  found 
for  the  lead  gutters.  îhe  outer  ends  of  the  transverse  roof  can 
be  closed  by  hip  roofs  or  ordinary  gables. 
Middle  aisle  of  greater  height. 
Middle  aisle  continues  in  an  attic. 
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ïïhen  the  design  of  the  roof  Just  described  rssults  froa  ths 
section  of  the  vaults,  tnen  converssly  the  fcri  of  va^ults  as  2 
shown  in  cross  section  in  "^ig.  333  will  leai  te  the  adoption  oz 
quite  différent  heights  of  vaults  in  the  tbree  aisles.  Ihiis  the 
dividing  arches  lie  at  the  height  of  the  vaults  of  the  side  ax- 
sles.  Dut  on  them  are  bailt  .Yalls,  solid  or  opening  into  tue 
attic,  carried  to  the  height  a  that  are  adjoined  cy  "tûe  side 
arches  of  the  vaults  of  the  oiiddle  aisle. 

The  entire  arrangenent  is  preferacly  executed  in  liiited  pro- 
portions. In  larger  dimensions  the  faultr.  iighting  of  ths  aid:- 
le  aisle  is  still  injarious,  altnough  the  ccztrast  îrith  the  cr- 
ighter  light  in  the  choir  has  a  picturesque  effect. 

Middle  aisle  rises  above  the  roof. 

The  différence  in  height  of  the  aisies  caji  ce  rsducsd  hy  giv- 
ing  the  roofs  cf  the  side  aisies  a  flatter  inclination  tnan  tiii 
of  the  siddle  aisle,  thus  forming  a  break  at  the  latter  (ri^ht 
half  of  ?ig.  333).  Since  the  unity  of  the  rcof  is  crokss,  ths 
unequal  heights  of  the  aisies,  the  upper  ^rall  of  the  ziddle  ai- 
sle above  the  junction  of  the  roofs  of  the  side  aisies  extends 
up  in  ths  foriL  of  a  frieze  s5paraLin2  the  two  reefs  (7ig.  355  s). 
A  further  élévation  of  the  ôiiddle  aisle  rith  this  eart  01  lue 
then  leads  to  opening  it  bv  Windows,  and  i-hence  te  the  fully  ex- 
pressed  systeiL  of  the  elearstory  e:  the  eidèle  aisle,  se  teai 
the  design  in  ?ig.  335  in  ^.  certain  Tray  eceupies  a  ziddle  posi- 
tion bstïïeen  the  hall  churbh  and  the  easiliea. 

Séparation  of  the  asidlie  aisle, 
This  intermediate  position  is  lore  deeidedly  sxpresseè  in  tes 
structural  relations  of  the  vaults  and  piers.  The  entire  errae- 
gcnient  of  the  cross  section  as  shOrtn  cexprises,  iha:-  a  direci- 
opposition  of  the  thrusts  loes  noe-  coeur,  and  therefere  a  rés- 
istance is  to  ce  pro-^lded  against  the  tbrust  e:  the  zièdle  aisl:, 
either  by  strensthening  ths  aisle  piers  er  by  any  eteer  plan. 
To  this  bslcngs  the  érection  ef  abutzeet  ?rslls  en  the  separate 
cross  arches  dividin>:  the  ^ide  aisies.  The  letter  then  reeaire 
a  stiffening  while  those  ïïiIIs  are  carried  u; 
of  the  side  aisies  and  enter  into  t-heir  construetien, 
reoeive  the  purlins.  Ths  neeessary  eoxirunication 
over  the  separatc  bays,  or  the  réduction  e:  the  liasses  fer  sta 
ic  roasons  (p.  123)  then  reouires  an  epenini  in  eeis  aru^zent 
whU,  .'vhOv'o  desi>:n  is  te  c  ■;  siieh,  thaa  a 


^  .._■»•  X   *  W  ,   ^  -,  ^  ^  -. 


523 
point  of  application  of  the  thrust  of  the  vault  of  th9  middle 
aisle  remains  a  sufficient  thickness  to  prevent  the  sliding  of 
the  separate  courses  and  therefors  the  bending  of  the  piers,  i, 
e. ,  the  total  thickness  a  b  +.  b  c  in  Pig.  883  is  sufficiently 
large,  or  the  opening  must  De  arched  in  circular  form.  Thèse  w 
walls  can  then  fulfil  a  twofold  parpose,  for  then  first  ensure 
by  their  weight  the  unchan-^eable  iine  of  the  cross  arch,  i.e., 
prevent  any  bending  of  it  npîrard  and  thereby  an  overturning  of 
the  aisle  pier  outward,  but  then  conduct  the  thrust  of  the  vaul- 
ts  of  the  iniddls  aisle  to  the  buttresses  standing  in  the  outer 
wall,  and  in  a  sencs  form  a  shoring  of  the  parts  of  the  wall  ex- 
posed  to  this  thrust.  The  load  on  the  cross  arches  must  not  be 
toc  great,  since  otherwise  the  piers  would  be  forced  inward  too 
strongly.  (Purther  on  this  on  the  peeceding  p.  373)- 

If  follows  from  this  that  those  «ails  can  furnish  under  cert- 
ain conditions  the  t)efcre  -nentioned  utility  of  a  séparation  of 
the  aisle  pier,  but  that  its  construction  as  soon  as  it  becomes 
too  heavy  easily  becomes  faulty,  and  is  better  replaced  by  one 
that  avcids  the  loading  of  the  cross  arches,  and  that  is  the  us( 
of  the  buttresses  lying  under  or  over  the  roof,  to  which  we  shij 
ail  return  latsr. 

Relation  of  heights  of  choir  and  of  aiddle  aisle. 

The  choir  aiid.the  middle  aisle  hâve  the  saie  height  as  a  rule.l 
Variations  are  indeed  oftsi  fcuni,  partly  resulting  frcm  the  g 
System  lying  at  the  ground  of  the  entire  design,  partly  are  ca- 
anges  from  the  original  design  as  the  conséquences  of  an  inter- 
ruption of  the  construction.  This  s.  greater  height  of  the  nave, 
according  to  the  arrangement  of  the  System  of  vaults  results  f 
from  the  plan  of  tifo-aisled  choir  as  found  in  a  particularly 
striking  way  in  the  church  of  'Uederaspe  near  î?stter  in  upper 
Hesse.  For  hère  the  beginning  of  the  arches  extends  from  the  m 
middle  row  of  piers  and  th-^  cross  ribs  from  the  same  point  rest 
on  the  keystone  of  the  triomphal  arch,  se  that  the  crown  of  this| 
arch  and  of  the  choir  vault  drop  to  the  height  of  the  basis  of 
the  vault  of  the  side  aisle. 

Likewise  in  single-aisled  churches  with  narrower  choir,  the 
unequal  spans  of  the  choir  and  nave  vaults  on  a  ccmmon  basis 
lead  to  a  lesser  height  of  the  former,  as  the  cross  section  of 
the  Minorités'  church  of  D'iisburg  shoîfs. 

Sonversely  is  found  a  greater  height  of  th2  choir  on  tne  chur(î| 
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in  Frankenberg  indeed  in  combination  with  a  wideniné  thsreof, 
but  still  in  such  a.degree,  that  it  also  bas  a  proportion  of  h- 
eight  exceeding  tbat  of  the  nave. 

Meanwhile  as  stated,  equality  in  heights  of  choir  and  middle 
aisle  is  the  rule. 

Galleries  of  hall  ohurches. 

î^ith  eqaal  heights  of  ths  aislss  there  resnlts  for  the  narrow- 
er  side  aisles  a  far  more  important  proportion  in  height  than 
for  the  middle  aisle,  indeed  t^rice  ?rhen  the  ratio  of  îridth  is 
1  :  2.  Therefore  it  is  next  te  divide  the  height  of  the  sids  a 
aisles  by  intermediate  vaults  extending  between  their  piers  and 
walls,  thus  by  the  arrangeaient  of  the  so-called  galleries  to  en- 
large  the  ènterior  of  the  -^hurch,  obtainin^  for  the  separate  di- 
visions in  height  of  the  side  aisles  a  proportion  in  height  oui- 
te  or  approximately  hariroDizing  with  that  of  the  ::!iddle  aisle. 
Stone  galleries. 

ï'xaiEplss  01  such  vaulted  galleries  are  founî  to  ce  esçeciall? 
comucn  in  the  later  works  of  the  î^hine  provinces,  thua  ic  z'iz 
city  churches  at  Kiderich  and  S.  Soar,  in  ?.  Lîonari  ir.  ?rai:-:- 
lort  aad  of  3.  Laurentius  at  Ahr-^^eiler.  îne  arrange.xent  of  t'as 
latter  is  sao;?n  in  cross  sBction  in  7ig.  390.  iisn  originally 
regarded  thèse  galleries  as  separate  aisles  and  farnishei  tnez 
»itli  side  altars,  that  are  still  preserved  in  ïiderich.  Cn  tha 
other  hand  until  récent  years,  thers  Tras  fcund  in  the  cay  o:  S. 
side  aisle  precedeng  the  transept  of  the  charch  at  netter  a  gj.1- 
lery  built  later  at  the  beginning  cf  the  16  th  century,  waicb 
was  originally  intended  te  receive  the  organ  and  later  iras  util- 
ized  as  a  so-called  box  for  distin^uishei  £uilds.  Ihe  design  of 
this  gallery  thereby  affords  spécial  interest,  cscause  its  vaul- 
ts are  placed  very  low,  cross  and  diaéonla  ries  are  forxed  as 
rather  flat  segnents,  se  that  their  :i;ouldin5s  intersect  the 
round  piers. 

Bot  likewise  in  man'^  ?arly  Sothic  .^crks  Tfith  hi^h  liddle  ais- 
les in  ?rance,  on  the  coll^giate  churbh  at  xantes,  the  cathedral 
of  Noyon  and  that  of  Paris,  are  found  sacn  galleries  on  vaults 
above  the  side  aisles,  where  the  just  lentioned  separate  posit- 
ion is  especially  accented,  in  that  the  width  of  the  arch  opea- 
in)i  into  the  niiddle  aiàle  is  divideà  by  little  coluins  connectci 
by  arches.  The  vaults  over  thèse  galleries  in  the  cathedra!  cf 
Paris  show,  that  for  later  purposes,  as  wc  shail  scon  see,  s 
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substantial  peculiarity  in  raisiné  the  outer  compartment  from 
the  keystone  to  the  window  wall. 

Sinoe  the  16  th  century  hâve  mea  believed  that  tiiose  galleri- 
es  must  be  ever  more  comoioa,  at  first  ia  Protestant  churohes, 
but  later  in  certain  countries  at  least,  also  in  Cktholio  char-| 
cbes,  and  they  were  devotei  to  a  purpose  essentially  differing 
from  the  original  one,  when  the  séparation  from  the  other  inte-l 
rior  of  the  church  and  the  establishment  of  separate  altars  th-| 
erein  was  omitted.  Then  a  vie»  of  the  palpit  and  altar  in  the 
rear  row  of  seats  was  usually  regarded  as  a  necessity,  and  this] 
must  compel  a  raising  of  the  fioor  toward  the  exterior  like  an 
amphithéâtre . 

It  has  been  assumed  as  dscided,  that  especially  in  restricted 
dimensions  the  effect  of  the  interior  is  injured  by  thèse  addi-| 
tions;  if  it  is  further  true  that  the  ne^d  tor    room  is  generallj 
only  imaginary,  and  as  the  requirement  of  a  free  view  of  the  p 
pulpit  only  cornes  from  a  C3rtain  pious  vanity;  it  is  no  less 
fixed  that  in  many  cases  the  disproportion  betwièn  the  actual 
need  of  room  and  the  means  at  hand  compel::  this -- cheapes  t  mode 
of  obtaining  room,  or  that  at  least  the  omission  of  the  galler- 
ies  and  even  only  it  is  not  carried  out  against  the  opposed  Tri- 
shes  and  opinions.  It  is  yet  more  certain  that  Cïothic  architec- 
ture is  more  suited  than  any  other  to  fulfil  even  an  unfavorabli 
programme. 

Among  the  possible  forms  for  the  présent  purpose,  ono  intiœa- 
tely  interwoven  with  the  entire  mass  of  the  building  is  most 
préférable,  thus  being  the  gallery  inserted  between  the  piers 
and  outer  walls.  Therefore  we  attempt  in  ?ig.  881  to  carry  this 
out  with  the  least  height,  when  ïe  assume  spans  for  the  œiddle 
and  side  aisles  of  7  m  and  4  m  in  the  clear  and  ail  projections,] 
and  place  the  base  line  of  the  former  at  the  height  of  5,5  m. 
As  a  minimum  height  of  the  crown  of  the  cross  arch  of  the  gall- 
ery turned  between  the  piers,  we  take  3  m  aad  give  this  a  rise 
of  0«75  m,  assuœing  4  m  as  the  olear -.dis  tance  between  the  piers. 
If  we  now  àskame  an  inclination  of  90  cm  for  the  inclination  of 
the  floor  of  the  gallery,  the  diagonal  ribs  of  vaults  forming 
the  same  reçoive  a  rise  of  1.5  m,  and  the  side  arohes  at  the  o 
outer  wall  hâve  one  of  2,25  m.  The  entire  clear  height  of  4.5 
m  thus  results  boneath  at  the  wall. 

With  the  assumed  proportions  of  the  plan,  a  seai circular  form 
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of  the  diagonal  ribs  in  tha  middle  aisle  require  a  height  of  a 
ajout  5  m,    Accordingly  we  oonstruct  the  vaults  of  tèe  side  ais-l 
les  according  to  the  data  ?iven  on  p.  871,  so  that  the  points 
of  application  of  the  thrusts  are  at  the  satne  height  and  accor-l 
dingly  their  basis  is  about  75  cm  above  those  of  the  middle  ai- 
sle vaults.  Therefore  we  place  the  capitals  below  the  dividing 
arches  and  the  ribs  of  the  side  aisles  at  the  height  of  this 
basis,  therefore  higher  than  those  of  the  middle  aisle,  so  that 
as  shown  at  c,  they  run  against  the  cross  ribs  of  the  middle  aii| 
sle.  Thereby  they  will  be  raised  as  high  as  possible  above  the 
heads  of  persons  on  the  gallery,  and  indeed  in  this  case  they 
lie  about  2.5  m  above  the  floor. 
Wooden  galleries. 

If  such  galleries  must  be  made  of  Soone,  a  necessity  lîhicn  z 
certaioly  may  appear  in  limited  proportions  by  the  lack  of  hei- 
ght aad  of  means,  the  design  of  the  ïoodwork  must  be  such  that 
the  stonework  of  the  piers  will  not  be  ireakened  by  the  insertei 
timbers.  Therefore  either  those  parts  of  the  piers  into  shich 
wooden  posts  or  beams  enter  must  havs  a  changed  fors  correspon- 
ding  to  this  relatiin,  or  no  connection  oi  the  tTîC  parts  can  oc- 
cur.  The  first  purpose  ?fould  ce  attained  'oy   a  oorbel  on  the  pierj 
which  ïYould  affora  the  necessary  bearing  for  the  ffoodwork,  se 
that  the  mass  of  the  pier  should  not  be  weakened,  but  in  a  nore 
perfect  icanner  be  stone  se^iental  arches  turned  between  the  pi- 
ers, on  ^hich  the  beams  cculd  lie.  rut  contact  couli  ce  avoiaeà 
by  placing  separate  posts  ^t  bctb  sides  of  the  ciers.  ?or  the 
treatment  of  the  ivcodiîork  lad  escecially  oi  the  posts  are  givsn 
examples  in  j'igs.  60c  to  c23. 

3.  Ohurches  -^vitn  Tlearstcr:;  cver  "iiddle  Aisle  (Sasil- 
ica)  and  their  Euttress  System. 

ruttresses  over  sintls  side  aisles. 

In  hall  churches  with  unegual  hei^^hts  c:  aislcS  (?ix.  555), 
ive  hâve  the  séparation  of  tne  points  cf  açclicition  r^  -'le  :\-:- 

i.  '::ice  to  the  higher  liddle  ailes.  This  necessity  increases  ;^- 
with  the  différence  in  heitht  of  the  points  o:  aççlication,  an:, 
therefore  most  strongly  acoears  Nith  a  height  of  the  clearstcry 
walls  affording  independent  lightin?,  of  the  xidile  aisle. 
Importance  of  the  olaarstory  of  the  siidla  aisle. 

But  in  the  adoption  of  th3  upper  Windows  ccnsists  tcc  carcicuis 
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material  reason  for  raisiat  the  middle  aisle,  just  as  in  the 
lack  of  this  lighting  is  to  be  found  a  defect  in  the  plan  of  a 
aisles  of  egual  height  with  great  widths.  This  is  plainly  felt 
by  the  view  from  the  transverse  aisle,  or  diagonally  froai  a  bay 
of  the  side  aisle,  where  the  contrast  of  the  dark  shadows  if  the 
vaults  of  the  aiiddle  aisle  «ith  the  full  light  of  the  vaalts  of 
the  side  aisles  prodaces  a  cad  effect  in  aven  the  most  finished 
fforks, 

Moreover  the  impression  oroduced  by  the  whole  is  clearer;  ev- 
ery  part  has  a  proper  value,  so  that  the  développent  of  the  él- 
évation in  a  certain  sensé  is  farthered  by  the  arrangenent  of 
the  design  with  side  and  transverse  aisles,  while  tkatt  with  eq- 
ual  heights  of  aisles,  it  is  to  be  designated  only  as  noô  oppo- 
sing  the  latter.  It  is  the  prcper  church  in  ail  its  internai 
subdivision  that  is  reprssented,  while  the  différent  design  fiith 
aisles  of  equal  heights  approaches  more  the  character  of  a  hall 
added  to  the  choir. 

But  the  peculiar  triamph  of  ths  art  lies  in  tais,  that  it  sao- 
ceeded  in  forming  a  combination  of  the  traditional  basilican  t 
type  with  the  advances  in  technics,  and  thas  giving  a  justifieâ 
valae  to  both  principles- 

In  the  flat  covering  of  the  basilica  was  offosed  by  none  of 
those  technical  difficulties,  that  were  caused  by  the  vaulting 
and  the  need  of  abutments.  If  one  now  thinks  that  the  requirei- 
ent  of  vaulting  was  recognized,  the  suitable  design  for  tbis 
was  found,  at  the  same  tims  the  prescriptions  of  tradition  were 
removed,  in  other  words  radicalisi  was  called  to  the  exécution 
of  the  ne;v  designs.  rVhat  sould  then  be  nearer  than  to  abandon 
the  àld  types,  to  strive  henceforth  for  a  coanter  action  of  ttz 
vaults  also  for  church  buildings,  thcrefore  directly  passing  te 
the  System  of  aisles  of  eqaal  hsigtt,  for  which  ase  ^as  in  Ihz 
most  varied  directions  foani  in  the  l^omanesoue  charchss  of  Wesi- 
phalia  as  well  as  in  certain  Frcncn  provinces.  Sut  thereby  ?r3s 
not  merely  a  phase  of  the  Development  eut  the  higcest  stage,  iî 
which  îias  even  attained  by  the  victory  over  the  oppcsing  difficult 

Instead  of  thèse  the  masters  in  the  12  th  csntury  soaght  one 
means  after  another,  and  then  ended  by  solving  the  problei  of 
combining  the  requirementc  of  the  présent  with  the  transmitted 
form,  creating  a  building  and  surpassed  ail  précédents  in  deçtr. 
of  constructive  thought  and  in  acuteness  of  expression,  foaniini 
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a  principle  whose  endless  fertility  also  came  to  the  aid  of  tèe 
différent  system.  ?or  without  the  aaterial  advantages  of  equal 
heights,  certainly  the  prevailing  System  in  Germany,  recogniziagl 
the  worth  of  so  man-y  examples  thereof  everywhere,  it  must  be  as- 
sumed  that  by  those  would  not  hâve  been  invented  the  richer  de- 
velopment  of  détail  forms,  as  first  visible  in  Sarly  3othic  Wor- 
ks of  this  kind.  For  example  how  would  men  hâve  corne  to  the  ar- 
rangement of  the  rounds,  of  the  compoand  pier,  if  the  organisii 
of  the  construction  had  not  required  the  separate  différent  pa- 
rts performing  functions  at  différent  heights? 
Purpose  of  the  flying  buttresses. 
We  hâve  assumed  above  the  independent  lighting  of  the  middls 
aisle  as  the  impelling  reason  for  the  clearstory.  But  even  with 
such  a  small  height  of  the  clearstory  so  formed  as  shown  on  the 
Liebfrauen  church  in  ïïorms,  there  already  appears,  as  illustra- 
ted  in  cross  section  iniPi^^.  39^,  the  necessity  of  a  separate 
résistance  to  ':he  vaults  of  the  middle  aisle.  This  résistance 
can  only  be  formed  by  a  co^pletely  sufficient  opposing  mass,  a 
acd  it  is  therefore  only  necessary  hn  establish  this  mass  so 
as  to  do  no  injury  to  the  organism  of  the  whole,  as  such  would 
arise  from  an  enlargement  of  the  aisle  piers,  then  to  conduct 
the  forces  to  be  resisted  to  this  mass.  The  first  reouireraent 
would  be  expressed  by  enlarging  the  outside  buttresses  with  re- 
gard tb  the  increase  occurring  in  the  thrush,  the  second  byfly- 
ing  buttresses  turned  against  them,  vmilh  are  therefore  first 
considered  as  struts. 

Ensuring  against  bulging  upward.  ïïalls  on  them. 

Accordingly  the  flying  buttresses  must  aave  thsir  crowns  att- 
ached  to  the  outer  wall  of  the  middle  aisle  at  the  height  of 
the  point  of  application  of  the  thrust  of  the  vault,  bat  sfith 
its  foot  striking  the  inside  of  the  buttress  above  the  Junction 
of  the  vaults  of  bhe  side  aisle.  It  is  further  necessary  to  sco- 
ure  the  arch  from  an  upward  movement  of  the  separate  voussoirs, 
and  this  first  occurs  by  the  addition  of  a  mass  thereto  as  îtsII 
as  by  increasing  the  radius.  Accordingly  there  results  in  ?ig. 
391  only  for  this  small  height  of  the  clearstory  the  possibili- 
ty  of  the  design  shcTfn  there,  îrhereby  the  flying  buttresses  are 
turned  free  in  the  space  halos   the  roof  of  the  side  aisle,  witi- 
out  either  supporting  the  purlins  belonging  to  the  roof  constr- 
uction or  any  extra  T^all.  Moreover  the  entire  design  not  appearic? 
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externaiiy  bas  rather  the  oharacter  of  an  expédient  certatpXy 
employée  with  advantage  in  certain  cases  than  that  of  a  real 
art  form.  There  the  considérable  dimensions  of  the  flying  butt- 
eess  60  cnj  higti  and  30  2z   -ridt  are  cnly  necessary  to  ensare  an 
unchangeable  form  of  the  arch  line,  bat  may  suffer  a  considéra- 
ble réduction,  when  the  toD  of  ths  arch  is  made  an  inclined  st- 
raight  line  by  mascnry.  This  extra  niasonry  niay  likewise  either 
remain  under  the  roof  or  better  eut  through  it  and  be  covered 
outside  it  by  a  slab  with  drip  eut  at  both  sides.  3y  the  last 
design  î70uld  both  the  résistance  to  the  thrust  of  the  vault  be 
effective  at  a  greater  heignt  thaa  Tîould  be  ths  System  expressed 
on  the  exterior.  Eut  to  both  arrangements  corresponds  in  more 
complète  measure  that  design,  according  to  which  the  flying 
buttresses  are  turned  above  instead  of  bensath  the  roof,  by 
îîhich  at  the  same  time  is  entirely  removed  the  restrictioa 
of  the  height  of  the  clear  story  peculiar  to  the  latter. 

Coun ter thrus t  of  the  arch. 

We  bave  then  ths  flying  buttress  as  lersly  conduotiog  tne 
thrust  to  the  nsarest  buttress,  hencs  bsing  in  a  sensé  regarî- 
ed  as  a  neutral  body  like  a  socden  sbcre.  5ut  in  rsality  the 
case  is  différent,  se  far  as  by  its  properties  as  an  aren  it 
exerts  an  active  thrust  at  the  junetion  ^itb  tns  Kall  of  the 
middle  aisle,  by  which  a  part  of  the  thrust  xf  the  vault  is 
neutralized.  The  intensity  of  this  force  is  dépendent  on  the 
weight  and  curvature  of  the  arch  as  well  as  its  loading,  but 
the  direction  of  ths  force  on  the  direction  of  its  junetion 
with  the  wall,  henee  on  the  location  of  its  middle  point  (?ig3. 
432  to  405).  The  effect  of  this  force  would  therefore  be  the 
greatest  against  the  thrust  of  the  vault,  if  the  flying  Dutt- 
ress  were  made  the  heaviest  possiDle  and  were  turned  in  a  fiai 
arch,  that  joined  the  wall  horizontally  or  somewhat  inclined. 
If  the  arch  is  more  eurved  ((for  example  as  a  quadrant)  and  is 
less  loaded,  its  thrust  is  less.  îhus  one  is  able  tithin  wide 
limits  by  weight,  curvature,  and  rise  of  the  arch  so  to  déter- 
mine its  end  forces  in  magnitude  and  direction,  as  it  favors 
conditions  of  stability.  ('^igs.  403,  409,  410).  îhereby  the 
thrust  of  the  arch  ean  be  uade  less  or  greater  than  the  thrust 
of  the  vault. 

If  flying  buttresses  are  employed  that  luch  exesed  their  âutv, 
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ths  t',vo  Halls  tend  to  move  toward  each  other,  and  conseouentlj 
to  firmly  hold  the  vaults.  Cross  vaults  can  bear  sach  an  increl 
sed  transverse  stress  by  the  frequently  mentioned  stiffness  ofl 
their  compartments  or  cross  arches, within  fixed  limits  without 
in jury  (p.  l6S,  339)*  Thus  too  heavy  buttresses  are  less  unfa?) 
orable  to  the  vaults  with  correct  height  of  attachment,  and  ev 
en  by  "correctly''  stiffened  cross  arches  they  may  preferably  ij 
crease  the  immobility  of  the  entire  work,  but  they  hâve  anothei 
fault  as  a  conséquence.  Por  the  equal  thrust  that  the  arch  abo^ 
exerts  against  the  wall  also  occurs  at  the  ICTîer  end,  whereforî 
an  excessively  heavy  flyin|  buttress  also  requires  a  particulai 
ly  strong  buttress,  and  this  must  be  obtained  by  a  greater  quai 
tity  of  materials.  It  follows  from  this,  that  as  a  rule  a  rath( 
light  construction  of  the  arch  must  be  préférable.  Therefore  il 
is  the  first  concern  to  reduce  the  cboss  section  of  the  arch  asl 
much  as  the  ratio  of  the  strength  reacting  through  the  buttress! 
to  the  transiitted  pressure  perçits.  But  thèseopressuces  could 
change  by  variation  in  wind  and  loads,  as  mentioned  before  (p. 
1^0),  or  in  other  words  there  may  occur  in  the  flying  buttress 
sometimes  flatter  and  more  curved  lines  of  support.  To  be  able 
to  receive  thèse  at  ail  times  without  breaking,  the  means  near- 
est  at  hand  is  a  stiffening  wall  on  the  arch.  Eut  since  by  this 
a  load  increasing  viith  the  inclination  of  the  upper  edge  is  laie 
on  the  flying  buttress,  as  a  rule  at  least  for  any  considerabel< 
inclination  to  open  that  wall  by  a  great  circle  sometimes  beset 
with  cusps  (a  in  ?ig.  39^). 
"^porm  of  the  arch  line. 
!^ith  the  quadrant  form  of  the  flying  buttress  its  thrust  is 
about  horizontal  against  the  clearstcry  wall,  and  this  the  hor- 
izontal component  of  this  thrust  is  directly  opposed  to  an  ov- 
erturninâ  of  this  wall,  se  that  the  vertical  component- remains 
in  full  force, loading  the  aisle  pier  and  the  weaker  construction 
above.  But  just  in  relation  to  the  latter  is  advisable  a  réduc- 
tion of  the  loading,  and  thus  it  is  préférable  to  shape  the  fly- 
ing buttress  so  that  its  thrust  strikes  the  .viall  in  an  inclined 
direction,  thus  neutralizing  a  part  of  this  force  acting  verti- 
cally.  But  this  inclined  direction  results  from  the  adoption  of 
a  greater  radius  for  the  flying  buttress,  thus  locating  the  cen- 
tre in  the  inner  face  of  the  wall,  as  at  c  in  ?ig.  391,  or  far- 
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farther  iûward,  and  thereby  the  flying  buttress  reçoives  a  hei-l 
èht  exôeeding  that  of  the  quadrant.  If  this  height  does  not  ex-| 
ist  in  the  gênerai  proportions  of  the  cross  section,  then  the 
intersection  of  the  flying  buttress  into  the  roof  of  the  side 
aisle,  or  lowering  it  to  the  springing  of  the  cross  arch  of  thei 
side  aisle  will  be  necessary.  At  the  Regensburg  cathedral  a  les^ 
ser  height  of  the  flying  buttress  es  obtained  by  striklrg  it  f 
from  three  centres. 

Passages  in  the  clearstory  iiall  below  the  arch. 

Below  the  attachment  of  the  flying  buttress  and  with  a  full 
neutralization  of  the  thrust  (Pig.  409),  for  the  clearstory  wal] 
or  rather  for  the  pier  fomed  by  it  is  only  a  thickness  requirec 
by  the  condition  of  the  reacting  strength  of  the  stone  opposed 
to  the  loading  reduced  by  the  flying  buttress.  Hence  results  th€ 
possibility  of  replacing  the  pier  iDentioned  by  two  supports,  b 
between  which  ii  spared  the  spacs  needed  for  the^passage  (b  in 
?ig.  392),  thus  constructing  a  passage  to  ma-ke   the  Windows  of 
the  clearstory  accessible,  as  already  represented  in  ?ig.  357. 
In  Works  in  Burgundy,  in  the  cathedral  of  Toul  (F'ig.  350),  and 
Freiberg  cathedral  (Pig.  392)  the  passage  lies  inside  and  the 
window  i^all  is  place;  at  the  outside  face  of  the  v^all,  the  fly- 
ing buttress  either  direltcn  serving  this  as  in  Flg.  391,  or 
there  is  set  against  one  of  the  lower  aisle  piers,  either  a 
corbelled  buttress  as  in  ?ig.  395,  oi*  finally  as  in  ?ig,   392 
against  a  mère  projection.  But  in  the  interior  this  arrangement 
occupies  space,  that  was  priviously  explained  in  the  galleries 
of  single-aisled  churches.  Accordingly  ?ig.  592  shows  the  arr- 
angement of  tunnel  vaults  in  the  thickness  of  the  wall,.and  ?'ig.| 
392  a  is  the  plan  of  this  '^'ig.  at  the  height  of  this  passage, 
that  for  a  row  of  Windows  filling  the  entire  length  of  the  bay 
would  receive  a  f orm  about  corresponding  to  Fig, 555  a. 

On  the  same  structural  principle  is  based  the  design  of  exter- 
nal  passages.  There  the  window  wall  alternâtes  places  with  that 
internai  pier  a  b  c  d  in  ?ig.  392  a,  and  thus  is  set  back  to 
the  inner  face  of  the  wall.  According  to  the  width  of  the  wind- 
01^  the  jambs  corne  to  lie  against  the  rounds  of  the  side  arch, 
while  the  tunnel  vanlts  in  the  thickness  of  the  wall  appear  ex- 
ternally  as  on  the  cathedral  of  Rheims  (Fig.  394).  We  note  hère 
that  overhanging  form  of  cross  section  of  this  tunnel  vault  is 
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not  fanciful,  but  first  develops  at  the  jamb  from  the  proportion] 
of  the  rounds  of  the  pier  in  the  angle  at  the  transverse  aisle 
to  the  thickness  of  the  wall  (S94  a),  where  alone  by  the  adopt- 
ion of  the  splay  also  extending  on  the  arches  and  before  the  o 
other  bays  results  the  possibility  of  the  plan  of  the  pisr  a. 

Isolated  columns  beneath  the  flying  buttress. 

Yet  where  the  tiickness  "vhich  the  wall  resting  on  the  window 
arches  receives  by  that  tunnel  vault  exceeds  the  necessity  of 
the  necessary  stiffness  (p.  333)  reouires  in  the  upper  thickness 
of  the  wall  required  by  gutters  and  galleries  as  îrell  as  the 
roof  beanis  can  easily  be  obtained  by  the  forin  of  the  cornice  a 
and  by  internai  corbellings,  since  the  tunnel  vaults  or  rather 
the  arches  Connecting  the  piers  outside  the  window  wall  disapp- 
ear,  and  there  remains  only  the  pier  itself  in  the  thickness  of 
the  flying  buttress  or  of  a  little  greater  thickness.  The  flying 
buttresses  are  then  turned  against  thèse  piers  and  are  furnished 
with  passages  beneath  their  junctions,  while  thev:  terminate  ab- 
ove  either  in  the  flying  buttress,  or  continuing  through  thèse 
hâve  a  separate  ending.  Viollet-le-Duc,  ^ol.  I,  p.  63.  But  it 
fulfils  the  purpose  to  be  satisfisd,  if  the  thickness  of  the 
outer  pier  foriEed  at  the  junction  of  the  flying  buttress  is  re- 
tained,  i.e.,  the  buttress  also  above  the  height  required  by 
the  passage  can  also  be  renlaced  by  an  isolated  column,  .whose 
capital  stands  beneath  the  ashlar  receiving  the  front  end  of  t 
the  flying  buttress,  while  its  read  end  is  inserted  in  the  wall 
and-'finds  further  support  by  a  wall  pier  projecting  from  its 
face.  An  example  of  this  kind  is  shown  by  the  buttress  systea 
of  the  Strasburg  minster  (^ig.  393)-  Hère  a  is  the  ashlar  met 
by  the  crown  of  the  flying  buttress  arch  and  supported  bythe 
column  b,  c  is  the  pilaster,  whose  width  exceeds  the  thickness 
of  the  flying  buttress  as  represented  in  the  plan  of  Pig.  S93  a, 
so  that  this  excèss  at  both  sides  of  the  flying  buttress  entsrs 
below  the  cornice. 

By  the  steeper  direction  of  the  top  of  the  flying  buttress, 
the  height  is  increased  at  which  the  résistance  of  the  thrust 
of  the  vault  becomes  suffioiently  effective  in  moderate  dimen- 
sions, by  which  however  the  measure  of  the  loading  may-be  redu- 
ced  by  means  of  the  before  mentioned  openings.  If  we  now  assuàe 
a  complète  perforation  of  the  triangle  between  the  flying  but- 
tress arch  and  the  straight  portion,  as  by  filling  it  with  tra- 
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tracery  or  mullion  construction,  whose  strength  suffices  ho  Dsap 
the  eut  stones  of  the  covsring  (Pig.  S99),  then  the  résistance 
of  the  height  ëetween  arch  and  coping  would  be  lost,  and  besides 
the  arch  itself  the  straight  top  or  coping  would  form  a  second 
shoring  of  the  wall,  but  sufficient  security  is  obtained  there- 
by,  since  even  if  a  part  of  the  thrust  acts  between  the  two  se- 
cured  points  in  Pig.  399,  yet  their  distance  apart  is  too  small . 
for  a  bulging  of  the  wall  to  resuit» 

Tt»o  flying  buttressos  oter  each  other. 

But  the  safety  obtained  by  the  top  and  sidewise  stiffeiiing  is 
in  inverse  proportion  to  its  inclination,  and  the  résistance  is 
almost  entirely  lost,  if  it  is  steeper  than  the  thrust  of  the 
vault.  But  that  doubled  stiffening  is  obtained  in  a  more,  complè- 
te ïT.anner,  and  at  the  same  time  the  height  of  the  line  thereby 
ensured  increases  as  desirsd  by  the  arrangement  of  double  flying 
buttresses  over  each  otner.  îhe  lower  flying  buttress  reaches 
the  clearstory  ;Yall  about  the  thickness  of  the  pier  sbove  the 
height  of  the  capital,  and  the  upper  one  about  2/3  to  3/4  of  t 
the  height  of  the  vault,  to  the  latter  entirely  falls  the  task 
to  resist  the  wind  forces  applied  above,  etc.  Ths  direction  of 
the  top  will  be  less  steep  and  according  as  a  raie  the  perfor- 
ations must  be  omitted. 

The  junction  of  the  upper  flying  buttress  on  greater  works, 
as  at  the  cathedrals  of  Cologne,  Amiens  and  Beauvais,  then  oc- 
curs  in  entirely  the  saie  -nanncr  as  that  of  ths  lever  on  the 
block  supportsd  by  a  coluii,  so  that  the  upper  column  stands 
exactly  over  the  loi^er  one.  Sut  since  the  purpose  of  the  pass- 
age under  the  upper  flying  buttress  vanishes,  there  is  someti- 
mes  foaad(as  on  the  cathedral  of  Ohalons,  J'ig.  393),  that  isol- 
ated  column  is  replaced  by  an  external  buttress,  to  ??hich  the 
column  receiving  the  flyin't  buttress  is  attached  as  a  round. 
This  upper  buttress  then  r'îsts  on  the  lower  block  and  its  front 
face  remains  behiad  that  of  the  loiîer  coluain.  3ach  external  but- 
tress at  the  sarce  tiie  affords  a  very  useful  strengthening  aga- 
inst  the  inward  forme  of  the  upper  flying  buttress,  which  stri- 
kes  the  wall  at  a  place  where  the  proper  thrust  of  the  vault  is 
but  indirectly  effective.  Still  greater  security  against  that 
force  pressing  inward  results  from  the  érection  of  transverse 
walls  on  the  cross  arches,  and  naade  horizontal  at  top,  as  at 
the  cathedral  of  5heims,  which  then  to  avoid  the  excessive 
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loading  of  the  spandrel  of  the  arch  may  bs  opened  by  circles  in 
the  angles. 

Certain  works  llke  the  cathedral  of  Bourges  evea  show  tirée 
flying  buttresses  ovor  eacb  other,  which  can  then  meet  more  sa- 
fely  any  variations  in  tlirusts  by  their  strength  and  points  of 
application.  Yet  such  a  large  ûumber  of  arches  are  unnecessary, 
they  must  also  owe  their  existence  only  to  the  clroamàéaoee,  t 
that  at  first  the  master  had  ont  clearly  consifkered  the  effect 
of  the  forces.  Ijikewise  the  omission  of  the  second  upper  arch 
must  hâve  resulted  from  tha  observation,  that  a  deep  arch  irith 
a  short  base  stiffened  the  upper  part  of  the  wall  too  little, 
which  must  appear  after  the  first  storms  shook  the  building. 

A  peculiar  form  of  constraction  rôcalling  the  System  of  the 
doubled  flying  buttress,  but  based  on  an  entirely  différant  pr- 
inciple,  is  shown  by  the  flying  buttresses  of  the  cathedral  of 
Chartres.  Hère  the  lower  or  rather  the  actoal  flying  buttresses 
are  covered  by  a  concentrio  arch  forming  a  drip  at  sach  side, 
on  which  stand  little  cadiating  colamns  connected  by  round  arch- 
es. On  the  end  arches  brought  to  a  coneentrii  line  with  the  fly- 
ing buttress  lies  a  low  layer  of  larger  blocks  and  on  the  latt- 
er  is  one  concentric  with  the  lower  and  corresponding  in  thick- 
ness  as  an  arch,  built  above  to  an  inclined  straight  line  with 
a  coping  moulded  at  each  side.  Thus  not  including  the  low  cover- 
ing  layer  and  the  arches  separating  the  upper  arch,  and  trans- 
ferring  the  entire  load  te  the  lo'.?er  one,  there  are  two  flying 
buttresses,  the  upper  usually  for  receiving  the  thrust,  while 
they  strengthen  the  lower,  so  that  the  upper  arch  no  longer 
forms  a  passive  stiffening,  as  a  straight  inclined  coping  course 
would  form  in  like  manner. 

This  double  arch  at  Chartres  has  been  too  little  considered 
in  its  ref inements,  and  like  those  copings  supported  by  openings 
(Figs.897^  899)  affords  anieaiable  proofs,  that  the  old  masters 
with  great  acuteness  recognized  the  importance  of  upper  arches 
and  of  the  stiff  coping  ovsr  single  arches  as  sometiœes  acting 
as  stiffening  against  variations  of  -«ind,  and  in  a  model  devel- 
oped  their  construction  and  arèhi t ecîural  expression, 
toading  of  the  top  of  the  arch. 

But  ail  loading  of  the  lower  arch  also  prevents  the  yielding 
of  its  ashlars  and  so  ensures  its  curvaturs. 

Such  security  by  loading  is  effected  in  various  -^ays;  thus  on 
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the  cathedral  of  Cologne  by  tracery  placed  on  the  back  of  the 
flying  battress,  on  other  ^ïorks  by  separate  mnllions  and  arckes 
supporting  the  coping  and  water  channle,  that  will   pe  mentionsc 
later. 

Coûtrary  curv©  of  the  coping. 
In  far  simpler  manner  ths  permanence  of  the  curve  is  ensured 
by  the  form  of  the  straight  coping  or  rather  that  of  the  flat 
arch  with  the  contrary  direction  as  on  3.  Bénigne  at  Dijon  (Pigl 
395 )•  Accordingly  the.  two  opposed  arches  ensure  each  other,  andl 
both  extend  in  ths  same  way  between  the  buttresses  and  the  vfall 
of  the  clearstory.  Bnt  the  effect  of  the  form  of  the  upper  cur- 
ve  is  unpleasing  in  this  example,  that  is  to  be  referred  to  the| 
fact,  that  the  curve  bends  at  the  flying  buttress  in  a  steeper 
direction. 

The  arrangement  of  flying  buttresses  over  doubled  side 
aisles. 

Arches  of  single  and  double  spans. 

'Se   hâve  already  stated  on  p.  239,  that  thèse  may  occur  by  two 
différent  principles,  acccrding  as  either  the  flying  buttresses 
extend  as  one  over  both  aisles  with  a  radius  exceeding  their 
width,  as  on  the  cathedral  of  Paris  and  the  minster  at  Ulm,  or 
are  turned  in  the  ordinary  way  in  tivo  spans.  In  the  latter  case 
are  placed  piers  over  those  separating  the  aisles,  which  pass 
through  the  roofs  of  the  sic|e  aisles  and  are  joined  by  the  lowsi 
flying  buttresses,  and  also  the  upper  rest  .on-.them.  îhe  lower 
flying  buttresses  niust  then  transfer  to  the  external  buttresses 
the  thrust  led  te  the  inte?mediate  piers  by  the  upper  ones,  so 
that  the  intermediate  pier  requires  no  great  dimensions,  certa- 
inly  under  the  effect  of  a  loading  acting  vertically. 
Junction  with  intermediate  pier. 

The  simplest  relation  of  both  arches  to  each  other  will  then 
be,  that  they  are  entirely  equal,  or  receive  corresponding  fomsi 
with  unequal  vridth  of  side  aisles,  and  that  the  backs  cf  ths  1 
lower  continue  the  direction  of  the  upper  arches.  Then  accordin|| 
ly  as  shown  in  ?'ig.  396  the  thrust  of  the  latter  strikes  at  at- 
out a  the  line  leaving  the  intermediate  pier,  it  is  opposed  here| 
not  by  the  thrust  of  the  lower  arch,  bat  by  the  wall  on  it  and 
conducts  to  to  the  external  buttress.  But  the  thrust  of  the  1o/j-| 
er  arch  strikes  the  intermediate  pier  at  b  and  also  is  opposei 
by  no  direct  force.  If  this  on  aocount  of  tbe  sicall  intensity 
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of  the  force  acting  at  B  from  that  striking  at  a  aoove,  and  fup. 
ther  on  account  of  the  small  distance  between  the  points  of  ap- 
plication in  actiiral  danger  results  therefrom,  then  is  still  t 
the  arrangement  given  in  ?ig.  396  a  the  more  consistent,  wfaen 
as  on  the  choir  of  3.  Ouen  in  Rouen,  the  janction  of  the  lower 
flying  buttress  with  the  intermediats  pier  is  placed  sooiewhat 
higher,  so  that  its  thrust  directly  opposes  that  of  the. upper, 
and  accordingly  the  continuity  of  the  direction  of  the  backs  d 
disappears. 

Double  arches  over  double  side  aisles. 

If  the  design  of  doubled  flying  buttresses  over  each  othsr 
came  from  the  désire  to  stiffen  the  entire  top  of  the  wall  exp- 
osed  to  the  différent  thrusts  by  securing  its  ends,  the  same  pr-| 
inciple  may  also  find  application  in  the  converse  sensé,  in  the 
way  that  the  thrust  brought  to  the  intermeditie  pier  by  two  up- 
per scores  is  opposed  by  only  a  lower  one.  A  simple  example  of 
this  sort  is  the  buttress  System  of  3.  Peter  Jr.  in  Strasburg. 
(F'ig.  397).  ?or  hère  the  back  of  teal  flying  buttress :are  set 
posts,  that  bear  ashlars  set  in  an  inclined  line.  Thèse  last  a 
also  become  a  second  shore  just  like  the  preceding  wooden  strut, 
so  that  the  thrust  of  the  vault  of  the  middle  aisle  is  led  to 
the  intermediate  pier  at  t'-TO  points  over  each  other,  and  only 
the  single  lower  flying  buttress  opposes  by  its  entire  mass 
those  double  points  of  application,  and  strikes  between  them, 
leading  to  the  external  buttress.  More  decidedly  is  expressed 
this  view  if  two  upper  flying  buttresses  are  opposed  to  a  low- 
er one.  Such  an  arrangement  is  found  in  the  original  buttress 
System  of  Notre  Dame  in  Paris,  where  the  lower  flying  buttress 
of  the  second  span  opposes  the  thrust  of  the  gallery  vault  and 
of  that  concealed  beneath  the  roof  of  the  latter  and  the  flying 
buttress  supportiag  it,  and  acting  at  différent  heights  of  the 
sarae  intermediate  pier. 

Double  stresses  from  flying  buttresses  are  found  on  the  choir 
aisles  of  certain  ?rench  cathedrals,  reauired  by  the  plan  of  tns 
pier  separatiag  the  chapels,  so  that  the  outer  flying  buttress 
receives  much  less  stress  and  therefore  its  active  effect  nearly 
vanishes.  Hence  at  Amiens  this  stress  is  entirely  neglected  and 
the  last  flfing  buttresses  are  conceived  as  only  conductors  of 
the  thrust  to  the  outer  pier,  therefore  being  repàaced  by  a 
complète  pointed  arch. 


537 
Arrangement  of  removal  of  water  by  buttress  System. 
Channels  of  gargoyles. 

The  earliest  arraûgeBoent  of  channels  and  spouts  undertaken  s 
still  in  the  13  th  century  on  the  cathedral  of  Rheims,  differs 
nowise  from  that  already  explained.  By  the  latter  the  water  coinH 
ing  from  the  roof  of  the  middle  aisle  was  throirn  from  the  chan- 
nel  into  the  air,  where  it  was  scattered  oy  the  least  Tïind  and 
thas  falls  on  the  roof  of  the  side  aisle  withoat  causing  too 
ffiuch  injury  in  its  scattered  condition.  If  the  sponts  are  now 
found  directly  over  the  flying  buttresses,  the  origin  of  this 
lEay  rather  be  found  in  a  formai  need  than  in  the  intention  to 
utilize  the  backs  of  the  flying  buttresses  to  break  up  the  str- 
eam  of  water,  which  could  not  be  doue  with  the  least  wind. 

But  there  is  in  this  a  not  too  distant  contradiction,  that 
the  water  flowing  down  from  one  roof  is  first  collected  in  chan- 
nels, this  is  scattered  in  the  air  and  falls  on  a  second  roof, 
at  whose  base  is  repeated  the  collection.  îhen  tasre  is  either 
a  step  back  or  one  forward  to  be  taken,  i.e.,  either  tOv-omit 
the  collection  of  the  water  in  the  gutter  of  the  roof  of  the 
middle  aisle,  or  to  remove  the  water  collected  theron  in  separ- 
ate  channels  to  spouts  and  rexoving  it  entircly  frci  the  build- 
ing. The  first  arrangement  is  that  usual  on  Romanesous  works, 
and  which  still  freouently  occurs  in  the  Gothic  period,  en  Not- 
re Dame  at  Dijon  among  others.  There  are  indeed  also  lacking  t 
the  lower  channels,  yet  their  addition  would  be  an  improvement 
very  well  combined  with  the  fres  flow  from  the  upper  roof,  and 
would  be  thereby  justified,  that  the  water  from  the  lower  roof 
falls  on  the  horizontal  surface  of  the  roof,  and  therefore  would| 
be  more  easily  carried  to  the  walls,  even  if  not  thrown  to  a  g 
greater  distance  from  them,  as  by  the  gargoyles. 

Channels  on  the  backs  of  the  arches. 
As  for  the  second  arrangement,  the  backs  of  the  flying  buttr- 
esses are  very  well  suited  for  the  arrangement  of  the  spécial 
channel,  and  there  is  first  concerned  the  carrilng  of  the  cross 
section  of  the  latter  from  the  outline  of  the  gable  into  that 
of  the  gutter,  and  then  the  channel  thus  formed  to  reach  the 
stream  from  the  gutter  of  the  roof  of  the  middle  aisle.  3atisfy-| 
ing  the  last  condition  will  be  more  difficult  as  the  distance 
from  the  junction  of  the  flying  buttress  to  the  roof  gutter  in- 
creases,  as  it  particularly  occurs  wxth  single  flying  buttresses! 
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wliere  the  necessity  of  a  vertical  pipe  is  fotind. 

On  Strasburg  minster,  as  ?igs.  393  to  393  b  show,  wall.  piers 
Project  froni  ths  clearstory  walls  of  the  middle  aisle,  that  are 
joined  by  the  flying  buttresses,  and  which  above  this  junction 
are  strengthened  by  little  columns  standing  on  the  backs  of  the 
flying  buttresses.  Then  th^  capitals  of  the  latter,  as  shown  oy 
2ig.  393,  are  taken  from  the  height  of  the  roof  balustrade  and 
bear  the  finials  risiag  above  the  latter.  nithin  the  projections 
thus  fcrmed  is  found  te  be  eut  a  vertic-ij  pipe,  as  shown  by  the 
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through  which  the  water  from  the  roof  gutt- 


plan  in  ?ig. 

er  is  led  to  the  gargoyle,  which  casts  it  into  the  channel  foric- 
ed  on  the  back  of  the  flying  buttress.  Therefore  the  water  pipe 
lies  before  ail  not  in  the  wall,  and  can  also  be  made  safe  by  a 
lead  lining.  ?ig«  393  e  shows  the  section  of  the  arrangement. 

Sntirely  similar  is  made  the  conduit  at  Preiburg.  As  shown  by 
Pig.  392,  the  wall  of  the  middle  aisle  is  formëd  of  five  sides 
of  an  octagon,  and  wall  piers  stand  on  the  backs  of  the  flyin:g 
buttresses,  furnished  belo^  the  roof  gutter  «ith  strongly  proj- 
ecting  capitals,  so  that  the  area  obtained  becomes  a  basin  liks- 
wise  enclcsed  by  the  balustrade  of  the  roof,  from  which  the  ^a- 
ter  flows  down  through  ths  pipe  enclcsed  by  the  ?fall  pier,  and 
is  led  to  the  enclosed  pipe  forming  the  back  of  tne  flying  but- 
tress. B^ig.  392  b  shows  the  section  of  the  latter. 

ïhe  essentiai  différence  of  this  plan  frorn  the  former  consists 
thus  in  the  more  complète  enclosure,  in:'".the  substitution  of  the 
enclosed  pipe  for  the  open  channle.  Any  advantage  can  be  less 
found  in  it,  since  thereby  the  removal  of  any  stoppage  er  made 

difficult. 

Prom  the  arrangement  mentioned  above  differs  that  of  the  catii- 
edral  êî  Seez  seen  in  Viollet-le-Duc,  in  that  the  pier  enclosing 
the  pipe  instead  of  standing  on  the  back  of  the  flying  buttress, 
is  corbelled  out  about  the  height  of  a  course  above  its  junction 
with  the  wall,  and  this  corbel  is  formed  by  a  great  lion' s  head 
with  open  jaws  directed  downward,  thus  openly  casting  the  water 
into  the  channel. 

If  then  in  adopting  an  open  conduit  is'"found  one  advantage, 
this  is  even  increased  by  the  omission  of  the  front  wall.of  the 
pipe  leading  the  water  down  from  the  gutter,  whereby  it  in  a 
sensé  takes  the  form  of  a  vertical  channel. 

Moreover  if  an  advantage  is  to  be  found  in  the  adoption  of  an 
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open  conduit,  this  will  be  even  increased  by  the  omission  of  t 
the  front  wall  of  the  pipe  leading  down  fporn  the  gutter,  wherebj 
this  in  a  way  assumes  the  form  of  an  open  ohannel.  Such  an  exam- 
pie  i£  offered  by  the  cathedral  in  Regensburg,  Pop  hère  that  p 
projecting  pier  in  which  the  pipe  leads  town  in  the  before  men- 
tioned  examples  is  peplaced  by  a  triangular  case  open  on  two  s 
sides,  so  that  two  of  the  saine  adjoining  little  columns  are  nexl 
the  «ail  and  the  third  stands  free,  and  the  entire  foriE  stands 
on  the  back  of  a  gargoyle,  that  casts  the  water  into  a  channel 
on  the  back  of  a  flying  buttress.  An  improvement  of  this  arran- 
gement would  be  its  connection  with  the  peculiar  spout  at  Seez, 
so  that  also  the  point  wDsre  the  vertieally  falling  water  must 
change  to  the  oblique  direction  is  opened. 

The  opening  of  t?ro  sider  of  the  triangle  brings  with  it  the 
fault,  that  the  water  falling  inside  it  may  be  driven  by  the 
wind  and  be  scattered  over  the  roof  of  the  side  aisle,  without 
reaching  the  channel  on  the  flying  buttress.  3y  a  rectangular 
form  of  the  conduit  with  closed  side  walls  this  fault  coiald  be 
net,  but  still  better  if  the  duct  passes  from  a  vertical  to  an 
inclined  position,  in  othe?  words,  that  the  channels  on  the  oa- 
cks  of  the  flying  buttress^s  are  made  steeper  just  before  they 
start  at  the  Tjall  of  the  niddle  aisle,  then  extending  close  un-] 
der  the  proper  gutters  of  the  wall  of  the  middle  aisle.  Such  anj 
example  is  fcund  on  the  choir  of  the  cathedral  of  Auzerre.  (Per^ 
spective  view  is  represented  in  ?ig.  399). 

The  arrangement  mentionei  is  there  connected  with  another  thaï 
has  substantially  the  saice  purpose  and  is  executed  in  the  most 
varied  forms  on  many  mediaeval  works.  We  mean  an  élévation  of 
a  spécial  water  conduit  resting  on  the  latter.  There  the  ashlarj 
forniing  the  channel  are  suoported  like  the  handrail  of  a  stair 
balustrade,  either  by  a  System  of  vertical  muntins  connected 
by  a  straight  lintel  or  by  arches  od  varions  forms,  as  on  the 
choirs  of  Amiens  and  of  Auxerre  (B'ig.  399),  qr  by  a  balustrade 
placed  at  an  angle  to  the  direction  of  the  channel,  as  on  the 
cathedral  at  Cologne.  A  siiipler  form  of  this  kind  is  formed  by 
the  upper  flying  buttresses  of  3.  Peter  Jr  in  Strasburg.  -Vith 
the  arrangement  of  a  séries  of  muntins  must  the  proper  flying 
buttress  be  covered  by  a  concentric  course  or  by  one  parallel 
to  the  inclined  direction  of  the  channel  (?ig.  397),  on  which 
are  then  wrought  the  seats  for  the  muntins.  N^ow  that  the  ashlai 
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of  this  course  ars  aiade  so  large  that  each  of  them  supports  at 
least  one  muntin,  each  voussoir  od  the  arch  receiveu  its  load 
and  this  will  ensure  it  against  any  rising  upward.  That  in 
many,  even  if  àtt   in  ail  cases,  the  upper  coyecing  had  to  serve 
as  a  stiffeiiinglgis  .^ell  as  to  carry  water  as  mentioned  elsewhere, 
Purther  description  of  flying  buttresses  and  détails. 

Ijine  of  the  arch. 

As  for  what  concerns  the  line  of  the  arch  itself,  ïîe  hâve  al- 
ready  mentioned  above  the  '^reater  advantages  of  a  greater  radi- 
us, and  therefore  the  adoption  of  a  centre  inside  the  inner  face 
of  the  wall.  After  fixing  the  centre  the  radius  is  directly  fo- 
und  by  the  distance  of  it  from  the  inner  face  of  the  buttress, 
or  from  the  round  hère  given  and  supporting  the  flying  buttress, 
waich  can  stand  about  over  the  round  of  the  cross  rib  of  the 
side  aisle.  Accordingly  the  line  of  the  arch  is  vertical  at  its 
beginning.  Hence  the  line  of  the  arch  corresponds  to  half  a  poi- 
nted  arch  and  is  itself  very  steep,  so  that  its  force  at  the  up- 
per end  is  directed  ^iiore  or  less  obliquely  upward  (Pig-  405); 
if  it  is  lo7?  and  thus  less  than  a  saniji. .'.":; l-  in  height,  its  up- 
per force  will  be  quite  or  approxiiiiately  horizontal  (?igs.  402, 
404).  The  steeper  the  arc;'  the  less  will  be  its  horizontal  pres- 
sure ;vith  the  same  wei^ht,  and  so  muet  lower  will  it  bc  carried 
down  to  the  buttress.  Moreover  steep  arches  can  serve  to  receivs 
a  part  of  the  vertical  load.of  the  clearstory  wall. 

But  a  limit  of  the  height  of  the  arch  may  seem  required  by  t 
the  gênerai  conditions,  and  will  resuit  in  lowering  the  centre 
and  increasing  the  radius,  so  that  accordingly  the  flying  butt- 
ress only  appears  as  a  segnent  of  a  half  pointed  arch.  Thereby 
will  the  proportion  of  the  thrust  be  so  far  influenced,  that 
the  thrust  of Ithe  arch  falls  higher  at  the  junction  with  the 
buttress,  and  is  increased  with  the  weight  of  the  arch  other- 
wise  reiïiaining  the  same. 

Cross  section  of  the  arch. 

The  conditions  on  which  dépend  the  necessary  dimensions  of  t 
the  flying  buttress  dépend?  we  hâve  already  examined  above  and 
in  regard  to  what  was  already  stated, there,  will  be  compared  h 
hère  with  each  other  only  two  différent  works.  ?cr  on  the  ?rei- 
burg  minster,  where  pericanence  of  the  arch  line  is  ensured  by 
masonry  laid,  thereon,  the  depth  of  the  arch  àtoonts  te  45  cai 
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with  a  thickness  of  40  cm,  and  a  span  of  5  m,  while  on  the  not 
covered  flying  buttresses  of  the  Liebfrauen  church  at  Worms  is 
found  a  depth  of  60  cm  and  thickness  of  90  cm  for  a  span  of  ab- 
out  4.5  ni. 

On  the  earlier  works  the  cross  section  of  the  flying  buttress 
is  either  square  or  with  chamfered  angles.  Richer  sections  are 
shown  by  those  of  3.  Ouen  in  Rouen  (Pig.  900),  and  still  more 
ornamental  are  those  of  the  cathedral  of  Qologne  and  of  the  ch- 
urch of  S.  Katherine  in  Oppenheim  (0'ig.  901  b).  A  construction 
with  tîîo  courses  lying  on  each  other  like  dividiog  arches  is 
just  as  superfluous,for  the  function  of  the  f lying  buttress  as 
unsuitable  to  the  smaller  thickness.  On  the  contrary  are  found 
on  certain  later  works  added  suspended  simple  or  compound  arches 
attached  to  the  lower  surface,  after  the  analogy  of  window  tracerj 

Besides  the  economy  of  the  èarlier  mode  of  treatment  a  freer 
distinction  of  a  sharper  characterization  is  peculiar  to  them, 
in  so  far  as  they  save  the  richer  members  for  the  interiors, 
for  the  arches  under  which  men  pass,  but  omit  them  on  flying 
buttresses  turned  above  the  roofs.  Therefore  such  refined  mem- 
bers contrast  in  but  limited  measure  with  the  mighty  swing  of 
the  line  of  the  arch  and  with  the  great  dimensios  of  adjacent 
parts  of  the  building. 
Coping. 

Over  the  backs  of  the  flying  buttresses  is  a  moulded  coping, 
if  it  comprises  no  channel,  to  what  is  later  said  on  the  forms 
of  gables  applies,  but  with  the  différence  that  on  acconnt  of 
the  lesser  inclination,  the  horizontal  joints  must  be  exchanged 
for  those  perpendicular  to  the  inclination. 

Eûclosed  pipa. 
The  form  is  little  or  not  at  ail  changed  by  placing  an  enclo- 
sed  pipe  in  the  coping,  es  found  on  Preiburg  minster  and  the  c 
church  of  3.  Katherine  in  Oppenheim.  On  the  church  last  mention- 
ed  indeed  is  only  visible  the  intention  of  such  an  arrangement 
by  the  ashlar  a  of  the  external  buttress  represented  in  ?ig. 
901,  ïîhich  should  be  adjoined  by  the  coping  of  the  flying  butt- 
ress. Fig.  901  a  shows  the  same  in  front.  On  the  end  pièce  of 
this  coping  built  in  the  clearstory  wall  of  the  middle  aisle 
in  Pig.  901  is  on  the  contrary  found  an  open  channel,  which  in- 
deed contradicts  the  assumed  arrangement  on  the  buttress,  so 
that  either  an  altération  of  the  originally  intended  arrangement 
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or  the  subseguently  intended  addition  of  the  upper  half  of  the 
pipe  is  to  be  assumed.  ffig.  391  b  then  shows  the  profile  of  thel 
enclosed  pipe  found  on  the  backs  of  the  5'reiburg  flying  buttresl 
ses,  consisting  of  two  courses,  A  similar  arrangement  occurs  oi 
S.  Barbara  at  Kuttenberg. 

Moreover  the  plan  of  the  enclosed  pipe  in  this  place  is  chiefj 

ly  to  be  rejected,  though  this  in  Freiburg  still  dates  from  the 

Sarl^y  Gothic  period,  and  also  seems  to  hâve  caused  no  faults  Id] 

the  course  of  time. 

Open  channels. 

The  advantages  of  such  open  channels  on  the  flying  buttresses| 
consist  in  the  ease  by  which  any  accidentai  obstruction  to  the 
removac  of  the  water  oan  be  removed,  and  the  need  of  drying  outJ 
Since  access  to  thèse  above  the  roofs  of  the  side  aisle  yet  re- 
mains diff icult,  ^then  the  balance  again  inclines  somewhat  in  fa-l 
vor  of  the  closeî)'design,  by  which  ail  stoppage  is  avoided,  if 
the  drying  is  not  also  essentially  hindered. 

The  simplest  form  of  an  open  channel  is  that  in  Fig.  393  d, 
Bicher  members  of  it  are  found  on  Strasburg  minster  (Pig.  893  h] 
and  the  cathedral  at  Auxerre  (Fig.  399).  It  must  be  combined  w 
with  an  open  channel  and  unité  above  in  a  single  form  of  leaf  • 
or  bidd(Fig.  902),  or  the  leaves  must  be  visible  at  both  sides, 
their  thicker  parts  growing  together  above  the  opening.  Such 
forms  are  found  on  the  cathedrals  of  Bologne  and  of  Regensburg. 
on  the  contrary  on  French  cathedrals  the  crockets  are  usually 
lacking  in  thèse  cases,  indeed  even  ;Yhen  with  double  flying 
buttresses  they  crown  the  backs  of  the  lower  and  enclose  no 
channels. 

Junotion  with  the  midlle  aisle. 

The  junction  of  the  flying  buttress  with  the  clearstory  of 
the  middle  aisle  occurs  as  stated  above,  either  directly  or  on 
a  buttress  carried  from  ths  ground  or  ons  supported  by  little 
coluiTins,  whsse  width  usually  agrées  with  that  of  the  flying 
buttress,  thus  first  on  the  block  of  the  wall  laid  on  that  èol- 
umn,  so  that  the  last  radiil  joint  of  the  aroh  lies  outside  the 
supporting  impost  (a  in  Fi^.  393).  That  this  block  must  hâve  a 
considérable  depth  or  be  strengthened  by  ashlars  lying  on  it 
results  from  the  load  of  the  wall  thereon.  As  a  rule  it  then  r 
remains  simply  rectangular,  so  that  the  members  of  the  flying 
buttress  stop  against  it,  or  by  a  bend  extend  down  vertically 
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to  the  capital  of  the  coluiin,  yet  it  may  assume  a  reoher  treat- 
ment.  Thus  in  Amiens  blind  arches  rest  on  the  capital  of  the 
column  and  are  wrought  in  the  side  surfaces,  whereby  results  o 
one  of  the  most  varied  motives  capable  of  exécution,  '*vhile  in 
Sologne  the  complète  System  of  gables  and  finials  are  carried 
out  on  it,  so  that  as  repr3sented  by  ?i,gs.  903  and  903  a,  ths 
members  of  the  flying  buttresses  extend  down  between  the  angle 
column  and  the  capital  of  the  column,  but  at  the  saine  time  cov- 
er  ths  passage  by  arches  eut  through  the  lintel. 

The  junction  of  the  coping  of  the  back  occurs  in  the  same  man-l 
ner,  so  that  the  beginning  of  the  members  concerned  are  wrougiit 
on  a  bonded  ashlar  as  shown  at  b  in  ?ig.  901.  With  the  arrange- 
ment of  a  channel,either  its  beginning  is  inade  in  one  pièce  ivithl 
the  spout  or  gargoyle  as  in  Strasburg  (e  in  ?eg,  S93),  or  there 
must  be  entire  séparation  as  givsn  by  the  design  at  Seez  expla- 
ined  on  p.  392,  or  at  least  the  gargoyle  rests  on  a  pedestal, 
through  which  the  joinc  can  pass. 

The  entire  mass  of  the  part  of  the  wall  resting  on  the  block, 
against  whose  front  is  turned  the  flying  buttress,  then  forms 
an  opposing  masonry  adjoining  the  wall  of  the  middle  aisle,  and 
may  either  terminate  under  the  coping  of  the  flying  buttress, 
or  serve  as  a  base  for  the  most  varied  forms  of  piers  and  fini- 
als strengthening  the  balustrade  of  the  roof.  îhus  either  piers 
may  be  set  on  ?fhich  above  the  returned  roof  cornice  of  which  t 
the  pinnacles  stand,  or  the  latter  directly  so  that  only  colos- 
sal figures  stand  at  the  balustrade  of  the  roof,  or  giants  with-l 
out  bodies  rest  on  the  flying  buttress,  or  finally  the  pinnaclss| 
first  stand  on  the  roof  balustrade  as  in  Strasburg  (?ig.  393),' 
A  very  beautiful  solution  is  found  on  the  choir  of  the  collegi- 
ate  church  at  S.  Quentin,  where  the  copings  are  unrolled  at  the 
junction  with  the  wall  of  the  middle  aisle,  and  figures  stand 
on  the  volutes  thus  formed,  which  rest  at  the  face  of  the  wall. 

Moreover  hoTï  buttress  walls  become  analogous  to  the  actual 
buttress  piers,  then  windo'^  arches,  tables  etc.,  find  their  con-j 
nection  as  on  the  latter  (^ig.  901). 

In  regard  to  the  junction  of  the  arch  with  the  clearstory  wallil 
Viollet-le-Duo  (Bict.  I,  p.  64)  indicates  there  that  it  is  iasp- 
ortant  to  be  bonder  above  but  ta    form  vertical  separating  joints.j 
in  order  tocprevent  the  possibility  of  slipping,  a  rupture  of 
the  arch  by  différent  settlements  of  the  body  of  the  wall.  Ile 
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aaserts  that  a  failure  of  this  free  jointing  almost  always  sys- 
tematieally  résulta. 

ït  is  to  be  ûoted  hère,  that  a  slip  in  a  stressed  arch  is  to 
be  teraed  improbable,  and  that  on  tbe  other  hand  the  opened  jo- 
int in  moveœents  and  especlally  in  variations  of  wind  may  prove 
favorable  in  a  différent  sensé.  If  in  ?ig.  904  tbe  Hsual  lin© 
of  pressure  is  deioted  by  I,  it  will  be  transferred  by  wind  froi 
the  left  like  II,  and  on  the  contrary  a  wiad  from  the  right  will 
form  the  straighter  line  III,  Thus  in  some  cases  the  pressure 
may  be  moved  so  far  toward  the  upper  or  lower  edge,  that  a  tomp» 
orary  opening  of  a  joint  œay  occur  at  the  opposite  side.  If  a 
through  joint  exists,  this  may  open  somewhat  without  hindranoe; 
if  it  does  not  exist,  then  on  the  contrary  with  firmly  bonded 
ashlars  a  rupture  may  ocour  at  the  points  A  or  B,  or  if  the  st- 
rength  of  the  materials  resists  this,  a  fixed  end  beiag  ascumed, 
a  break  of  the  arch  at  C. 

The  procédure  is  more  olearly  intelligible,  if  it  be  consider- 
Bà  not  statically  but  dyna-nically  as  represented  in  the  sketches 
of  Pig.  904  a,  b  and  c.  Pèg  904  a  shows  the  joint  opened  above 
by  a  wind  from  the  left,  Fig.  904  b  on  the  contrary  below  by  o 
one  from  the  right,  and  Pi?.  904  c  exhibits  the  breaking  of  the 
arch  at  its  «eakest  place  if  dixed  at  the  top. 

Proportions  of  heights  of  the  basilica. 

This  is  in  a  certain  relation  to  the  previously  developed  str- 
uctural System,  if  already  the  limits  derived  thereby  are  very 
wide.  B?or  example  if  the  width  of  the  side  aisle  =  1,  that  of 
the  iDiddle  aisle  =  2,  the  haîghtof  tfîe  side  aisle  =2,  that  of 
the  triforiuîD  s  1,  so  that  the  roof  has  the  direction  of  about 
45*  and  the  height  of  the  clearstory  =  2,  there  results  for  the 
middle  aisle  the  proportion  2  :  5,  * that  is  already  to  be  regard- 
ed  as  a  maximum  ration,  whereby  tbë  window  sills  lie  far  below 
the  capitals  of  the  rounds,  so  that  in  ordinary  cases  a  réduct- 
ion is  required.  Such  would  first  affect  the  height  of  the  win- 
dow  story  or  light  story  aocording  to  the  earlier  and  t)etter  ex- 
pression. If  the  îîindow  occupies  the  entire  length  of  the  ba^ 
between  the  rounds,  as  a  limit  to  it  may  be  regarded  a  raisiné 
of  the  window  sill  to  the  capitals  of  the  rounds,  whereby  the 
height  of  the  clearstory  required  by  the  height  of  the  vaults 
amounts  to  about  1  1/4.  If  we  also  reduce  the  height  of  the 
triforium  to  3/4.  then  will  the  height  of  the  middle  aisle 
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correspond  to  that  of  the  side  aisles  and  be  1  :  2,  and  can  be 
still  reduced  by  lessening  the  heights  of  the  side  aisles. 

Sven  smaller  heights  can  resalt  frsm  smaller  widths  of  Wind- 
ows, for  which  we   can  mention  the  church  at  Rheims  as  an  examplel 
(F'ig.  921),  where  the  capitals  of  the  triforium  columns  lie  at 
the  height  of  the  capitals  of  the  rounds,  so  that  the  sill  of 
the  Windows  of  about  2/3  the  length  of  the  bay  is  Œoved  up  to 
the  base  cf  the  side  arch,  and  gives  a  proportion  of  2  :  3  for 
t^e  middle  aisle. 

Porm  of  the  buttress  receiving  the  flying  buttress, 

The  abutments  of  the  flying  buttresses  form  the  additions  to 
the  walls  of  the  side  aisle  for  the  adjacent  buttresses,  and 
therefore  as  a  rule  are  set  with  their  inner  surfaces  beyond 
the  inside  face  of  the  wall,  or  if  the  rounds  standing  there 
in  the  side  aisle  hâve  sufficient  size,  beyond  the  inner  side 
of  the  latter.  But  since  the  width  of  the  round  is  mostly  far 
less  thati  that  of  the  buttress,  as  a  rule  there  is  over  it  a 
narrower  part  of  the  pier  or  again  a  round,  which  affords  the 
bearing  for  the  flying  buttress.  flowever  this  projection  is  al- 
so  usually  wanting,  and  the  flying  buttress  rests  on  a  corbel 
that  projects  frson  the  inside  of  the  pier,  or  it  starts  directly 
froffl  the  latter.  Not  rarely  the  upper  bearing  is  corbelled  out 
inward  considerably  beyond  the  inside  face  of  the  wall  or  its 
projection,  to  more  effectually  oppose  the  thrust  of  the  arch. 
Conductiag  the  nater  froœ  the  side  aisle. 

The  entire  projection  in  the  simplest  case  continues  in  play 
with  the  lower  part  of  the  buttress.  In  richer  designs  the  cor- 
nice  of  the  roof  of  the  side  aisle  is  broken  around'it,  and  over 
this  is  usually  found  a  projection.  Yet  where  the  passages  on 
the  roof  comice  require  openings  through  the  buttress,  thèse 
projections  can  only  be  small  or  ce  only  placea  over  the  passage. 
The  floor  of  the  opening  forms  a  continuation  of  the  gutter.  t 
The  water  cay  either  flow  out  through  a  channel  extending  thro- 
ugh the  width  of  the  pier  and  a  gargoyle  or  two  set  diagonally, 
or  they  can  be  set  in  the  ingle  between  the  buttress  and  the 
side  wall  diagonally,  or  a  channel  for  the  water  can  be  carried 
around  the  upper  part  of  the  buttress,  and  accordingly  the  open- 
ing through  the  buttress  be  ornitted,  if  that  channel  has  suffi- 
cient width  to  niake  it  accessible. 

Suoh  an  arrangement  where  the  entire  length  with  the  balustradel 
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before  the  front  part  of  the  upper  division  an  the  height  of  t 
the  buttress,  that  is  adjacent  to  the  upper  flying  buttress,  a 
are  set  four  little  columns  forœing  a  square  and  connected  by 
three  blind  arches,  which  stand  on  a  projection  of  the  lower 
part  of  the  pier  and  form  the  basis  for  the  pinnacle  placed  ab- 
ove  them.  By  such  an  always  simple  design  is  obtained  a  doser 
connection  of  the  finial  with  the  flying  buttress,  the  décorat- 
ive effect  is  enhanced  at  the  sarae  time  by  the  reproduction  of 
the  dimensions  of  the  lower  pier  in  the  pinnacle,  and  in  a  cer- 
tain sensé  is  expressed  the  stbuctural  idea,  that  resuits  freq- 
uently  later  in  extensively  overrich  and  extremely  varied  solu- 
tions, or  appears  even  less  clearly, 

Bowever  when  the  System  of  teminating  in  a  finial  had  found 
a  complète  development,  there  appeared  the  endeavor  to  employ 
it  in  the  oblong  form  of othat  addition,  chiefly  that  of  the  en- 
tire  pier  and  in  a  more  artistic  manner.  The  simple  roof  of  the 
buttress  entirely  disappears,  and  also  the  surfaces  remaining 
beside  or  before  the  terminal  pinnacle  were  divided  into  finials 
in  the  most  diverse  ways. 

Intermediate  piers  witb  arches  of  dou'oled  spans, 

For  Systems  of  buttresses  '.Tîth  double  spans,  thus  over  5-ais- 
led  plans,  piers  stand  also  above  the  intermediate  piers  of  the 
side  aisles,  which  cannot  ict  as  proper  buttresses,  on  which 
rest  the  upper  buttresses  and  the  lower  ones  adjoin.  ïn  the  sini- 
plest  cases  thèse  may  receive  the  form  of  the  ordinary  vault  o 
pier  or  of  stronger  columns.  T/Sanwhile  it  is  also  very  near  to 
aid  the  stability  by  loading,  i.e.,  to  give  those  piers  an  ind- 
ependent  termination  rising  above  the  junctions  of  the  flying 
buttresses,  instead  of  leaving  them  beneath  the  coping  of  the 
flying  buttresses.  By  the  olan  of  the  aisle  piers  as  well  as  by 
their  function,  thèse  intermediate  piers  will  rather  take  a  con- 
centric  plan  in  contrast  to  the  oblong  one  prescribed  for  the 
external  buttress,  thus  the  shape  of  a  polygon  or  of  a  Greek  c 
cross  as  in  Cologne,  whose  four  wings  end  in  pinnacles,  which 
giants  groîY  up  around  the  terminal  pinnacl?  standing  on  the 
central  square.  This  form  of  motive  in  Cologne  is  then  extendsi 
also  to  the  outside  buttress,  only  being  changed  in  the  latter 
in  accordance  with  its  function  so  that  the  outer  arm  of  the 
cross  is  considerably  extended,  on  the  front  side  of  which  is 
placed  a  separate  terminal  pinnacle,  or  rather  is  projected  so 


347 
or  front  face  of  the  buttress  or  over  the  middle  of  its  depth, 
The  first  arrangement  is  indeed  to  be  regarded  as  most  préféra- 
ble in  statical  respects,  since  it  moves  the  centre  of  gravity 
of  the  entire  mass  of  the  oier  nearer  the  interior,  and  there- 
fore  increases  the  lever  arm  of  the  résistance.  Thus  is  ît  foundi 
on  the  Preiburg  minster  (Fig.  39^).  But  on  the  other  hand  the 
otherwise  suff Iciently  heavy  projection  brings  the  placing  of 
a  lighter  pinnacle  over  the  front  face,  as  found  on  many  Prench 
irorisi-  producing  for  the  standpoînt  of  the  observer  the  effeot 
of  great  firmness,  certainly  making  more  apparent  the  principle 
of  loading.  Besides  the  actual  loss  in  statical  effect  is  only 
very  small. 

Placing  the  pinnacle  over  the  làiddle  of  the  depth  of  the  but- 
tress is  found  most  simply  on  the  cathedral  of  Ghalons  (Pig.  '^ 
39s)  ,  in  richer  form  on  that  of  Beauvais.  The  pinnacle  of  the 
last  work,  with  a  body  consisting  of  four  little  corner  columns 
connected  by  arches  thus  forming  a  shrine,  which  however  does 
not  contain  a  figure  as  usual,  but  covers  the  great  pinnacle  p 
placed  between  the  roof  of  the  buttress  betweeh  those  columns, 
is  an  arrangement  which  is  then  transferred  to  the  original  fon 
of  the  buttresses  of  Cologne  cathedral, (Note),  and  produces  even 
by  the  expression  of  the  greatest  richness  a  peculiarly  astonish- 
ing  effect,  Yet  we  might  glve  the  préférence  to  that  older  arr- 
angement, where  the  terminal  pinnacle  has  an  unsymmetrical  posi- 
tion. Indeed  the  entire  buttress  thereby  has  a  less  independent 
form,  but  its  belonging  to  the  whole  is  clearly  expressed. 

Kbte.  OVvc^nèeà  at  Vx\.z   res^v.ora\.\OT>..  Ses  RcVc^ervspeTéer'»  s  i4^,ac^\- 

On  the  buttresses  of  Strasburg  minster,  that  addition  consists 
of  a  lower  sloping  mass,  that  moves  back  the  centre  of  gravity, 
above  this  being  a  pisr  of  oblong  plan,  whose  front  portion  fo- 
rms  a  pinnacle  (Pigs.  393,  393  e).  îhus  the  little  corner  colu- 
mns of  the  pinnacle  stand  flush  with  the  mass  of  the  pier  with 
bases  on  the  projection  of  the  cornice,  so  that  also  in  the  ar- 
ches and  gables  of  the  pinnacle  is  a  projection  and  the  gaple 
roof  of  that  part  of  the  pier  terminâtes  under  the  gable  of  ths 
pinnacle.  The  strasburg  termination  must  be  teiïmed  particularly 
happy,  since  it  combines  a  good  position  of  the  centre  of  grav- 
ity with  a  clear  architectural  effect.  An  allied  arrangement  is 
found  on  the  old  buttresses  of  the  cathedral  of  Amiens,  wher-3 
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is  broken  around  the  buttress,  and  which  oftours  oa  tbe  ohoir  of 
tbe  cathedral  of  Clermont,  bat  also  oa  tba  towers  of  Strasburg 
and  of  Colmar,  leads  to  an  offset  also  in  the  thiokness  of  th« 
buttreas,  nhereby  only  tbe  unusual  widtb  of  the  lowor  part  of 
the  pier  is  obtained  a  sufficient  area.  With  ordinary  dimensionil 
corbels  in  tbe  tbickness  of  tbe  pier  are  necessary,  that  may  oi»| 
ther  extend  on  tbe  front  slde  or  be  replaced  there  by  tbe  possi-l 
bility  of  a  sufficient  offset,  but  in  any  oasa -«a7.^ièad  to  tbs 
richest  and  most  varied  forms.  If  then  over  tbe  différent  bays 
of  tbe  side  aisle  are  arranged  sepasate  gable  roofs,  tbe  «ater 
froŒ  the  giitters  betwee.ri  thean  can  be  carricd  around  the  buttressj 
Upper  termination  of  tbe  buttress. 

?îhat  now  concerns  the  upper  ending  of  the  buttress,  the  simp- 
lest  design  of  this  is  a  gable  roof  lengthwise,  against  the  rearl 
gable  of  which  starts  the  ooping  of  the  flying  buttress  and  the-| 
reby  deternines  the  height.  Such  buttresses  are  found  on  the  c 
churches  of  Pforta  and  of  Mantes  (?ig.  905).  The  height  of  the 
ending  can  be  further  reduoed  by  continuing  the  back  of  the 
flying  buttress  to  the  front  gable,  whereby  the  extra  iridth  re- 
quired  for  the  buttress  resistang  by  its  weight  the  turned  arcli,j 
and  that  is  already  necessary  by  the  condition  of  résistance, 
joins  the  buttress  at  each  side  with  a  Tvash.  Dike?îise  hère  very 
différent  forms  are  possible. (Pigs.906,  90^). 

T'iien  if  a  channel  is  found  on  the  back  of  the  flying  buttress,! 
the  gargoyle  may  either  lie  horizontally  on  the  roof  op  the  piep| 
(Pig.  903),  or  on  ths  top  of  the  pier  may  be  formed  a  basin,  f 
from  which  the  water  flows  through  a  spout  placed  lower  (?ig, 
909),  or  finally  the  water  may  pass  downward  through  the  roof 
of  the  buttress.  There  substantially  applies  in  ail  différent 
designs  about  what  is  said  on  p.  362  et  sea.  Yet  we  note  that 
the  design  of  the  spout  on  the  buttress  like  Fig.  903  reguires 
very  long  stones,  and  thersfore  a  deeper  location  ensured  by 
the  loading  results  in  a  substantial  réduction  io  weight. 
idded  pinnaoles. 

An  increase  in  the  resisting  force  of  the  buttress  by  a  grea- 
ter  loading  leads  in  the  simplest  form  to  ralsing  the  roof  of 
the  pier  above  the  junction  of  the  coping  cf  the  flyiag  battressj 
(Pig.  912),  but  in  richer  shapes  to  À  horizontal  projection  or 
one  consisting  of  several  tables  above  it,  or  to  a  great  or  a 
complète  pinnacle.  This  additionthen  either  stands  over  the  baoil 
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but  the  middle  aàalès  hâve  masonnj  on  the  cross  arches,  which 
in  common  with  the  flying  bnttresses  form  a  strong  cposs  stif- 
fening,  One  eu.  m,  of  tolerably  heavy  machine  made  bricks  may 
weigh  1800  kil.  The  remainder  results  from  the  section  in  Pi«3. 
912. 

Jt  will  first  be  computed  how  great  iiiust  be  the  counter  thrustl 
of  the  flying  buttress  placed  at  the  height  of  IS  m  with  the  as- 
sumption,  that  the  pressure  goes  down  at  the  centre  of  the  bot- 
tom  end  of  the  middle  pier. 

For  the  latter  point  will  be  established  the  équation  of  mom- 
ents for  ail  forces,  that  aot  on  the  middle  pier  above  the  gro- 
und  with  the  wall  loading  It.  The  forces  are  the  following, 

The  sought  horizontal  thrust  B  of  the  flying  buttress  that  t 
turns  to  the  right  with  a  lever  arm  of  18  m,  the  thrust  of  the 
side  vault  Hg  ■  2160  (p,  154)  likewise  turns  right,  and  acts  in 
round  numbers  at  8  m  above  the  floor.  The  vertical  pressure  of 
the  half  side  vault  Vg  =  6840,  that  acts  at  the  side  of  the  di- 
viding  arch,  thus  about  0,89  m  left  of  the  moment  pivot.  The 
left  turning  thrust  of  the  middle  vault  H^^  »  3240  (p.  154),  aad 
passes  into  the  face  of  the  wall  about  17.5  m  above  the  floor. 
The  vertical  pressure  of  the  half  middle  vault  V^  =  10,260  with 
a  lever  arm  of  0.39  m  and  turning  right.  (Bt    theee  are  added  the 
horizontal  and  the  verticalresis tance  of  the  masonry  on  the  cr- 
oss arch.  The  latter  acts  with  a  lever  arm  of  0.39  m  turning 
right  and  equals  half  the  weight  of  this  masonry,  whioh  with 
25  cm  thickness  and  7  sq.  m  iteetical  area  amounts  to  7  g  *  7  >< 
0.25  >«  1300  *  3150  kil.  The  horizontal  thrust  of  the  cross  arch 
with  this  masonry  turns  left  and  varies  with  the  wind,  etc.,  in 
favorable  conditions  it  can  act  at  the  same  height  as  the  thrust 
of  the  vault,  thus  17.5  m    above  the  floor  and  turns  left,  then 
amounting  to  about  a  third  of  the  vertical  force  Vg,  so  that  HJ 
"  1000,  The  weight  of  the  pier  with  the  clearstory  wall  resting 
thereon  amounts  to  about  110,000  kil  after  déduction  of  the  Win- 
dows, recessea,  etc.,  and  is  omittod  in  the  caloulation,  since 
its  centre  of  gravity  falls  over  the  middle  of  the  pier  and  thus 
has  a  lever  arm  »  0. 

According  to  ail  this  the  équation  of  moments  of  the  forces 
turning  right  and  left  is  :  — 


B  î*  18  +  Hg  >«  8  +  Vj  X  0.39  +  Vg  '^  0.39 
Hg  ^    17,5. 


X  0.39  +  H^  ^  17.5 
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adjacent  parts  of  the  pi«r  must  not  bocome  entiro  rogularity 
rather  os  there  always  a  certain  relation  of  thea  to  eaoh  oth«r 
to  t>e  ^referred.  Thus  on  th©  piers  of  Pheimasthe  coping  of  the 
flying  buttress  joins  the  gable  roof  of  the  pier,  and  the  latt«i 
terminâtes  above  the  capitals  on  the  shrune  with  the  figure,  so 
that  the  ridge  of  the  roof  ends  with  the  top  od  the  horizontal 
cornioe,  and  the  capitals  of  the  oolumns  are  taken  from  the  saaal 
course  with  those  forming  the  rear  angles  of  the  pier,  MoreoTer 
already  the  plan  of  their  bed  joints  leads  to  such  a  harmony  of 
the  heights  and  the  borders  conceal  the  vertical  tendenoy. 
Bemoral  of  water  from  the  flying  buttress, 

The  pemoval  of  water  f  rora  the  channel  of  the  j^lying  buttress, 
è£  which  we  hâve  already  spoken,  must  either  be  through  a  pinna-l 
cle  or  be  led  àboondhthe  gargoyle  projecting  at  the  middle  or 
angle  of  the  flying  buttress, 

Only  on  the  church  of  S.  Katherine  in  Oppenheim  does  the  chan-| 
nel  passing  through  the  ^ier  dxvide  inside  it  to  both  sides,  e 
ending  at  the  sides  of  the  pisr^  in  openings  given  at  a  in  Fig, 
901  so  that  the  water  drops  over  the  wash  and  drip  moulding  to 
the  gutters  of  the  roof  of  the  side  aisle, 

By  the  réparations  in  the  years  1378  to  1839,  acoording  to  t 
the  statement  of  Frofessor  Baron  von  Schmidt  at  Munich,  the  old 
water  channel  was  restored  again  in  ail  its  parts,  but  the  wat- 
er was  conducted  in  leaders  to  prevent  the  danger  of  leaks  from 
métal  piles  laid  in  stone  gutters, 

Calculation  of  stabilitrj  of  the  buttress  System. 

Although  the  conditions  of  stability  hâve  already  been  stated 
in  the  Section  on  Abutments,  it  will  not  be  oraitted  hère  in  the| 
bays  of  the  basilica  to  give  a  fuller  understanding  of  the  cou^s 
rse  of  the  calculation  by  a  simple  example. 

Example.  Calculation  of  thrust  of  the  flying  buttress. 

The  same  example  (î?ig.  3*^4)  on  which  was  based  the  calculatioDJ 
of  a  hall  church  on  p.  154  and  376,  may  now  be  regarded  as  per- 
taining  to  a  basilica  to  be  erected  in  brick.  The  vaalts  may  exH 
ert  the  same  thrust  and  weights  given  on  p.  154,  the  outer  wallSj 
of  the  side  aisles  being  only  2  1/2  bricks  thick  =  65  cm  and  11 
m  high,  the  clearstory  walls  being  supported  by  pries  of  sand- 
stone  and  hâve  a  height  of  22  m  from  the  floor  to  the  gutter, 
but  on  the  contrary  having  a  thickness  of  3  bricks  =  73  cm,  that| 
already  exists  in  the  dividing  arches.  The  side  vaults  hâve  nonï 
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that  aow  the  buttress  receiving  the  flying  buttress  bas  the  cr- 
oss shape  shown  in  Çig.  910  instead  of  the  simple  oblong  plan, 
gifflilar  forms  resuit  on  the  choir  buttresses  of  certain  works 
like  the  cathedrals  of  Cologne  and  of  Amiens  from  the  junction 
of  the  chapel  walls  w  th  the  buttresses,  so  that  as  shown  by  ? 
9'ig.  91-1-,  thèse  walls  are  attached  to  the  buttresses  as  streng- 
thening  wings  a.  Meanwhile  this  arrangement  has  the  disadvantage 
that  the  buttress  has  an  excessive  depth  and  thereby  obstructed 
the  view  of  the  high  choir,  as  well  as  proved  by  comparison  of 
the  choir  design  mentioned  ?rith  that  of  Beauvais.  ffor  on  the  1 
latter  the  buttresses  hâve  retained  the  rectangular  plan  and 
thereby  hâve  ensured  the  greater  effect  of  the  clearstory,  which 
is  even  increased,  as  instead  of  being  planned  as  a  polygon  this 
is  a  semicircle,  and  hence  the  crosBing  roof  cornice  with  its 
grand  curve  represents  a  complète  unity. 

Horizontal  division  of  the  buttress, 

The  junction  of  the  back  of  the  flying  buttress  leads  to  a  h 
horizontal  division  or  teraination  of  the  buttress,  and  also  as 
a  rule  is  fixed  a  second  division  by  the  junction  of  the  arch 
itself,  thus  being  the  height  of  its  ground  line.  This  principle 
of  a  horizontal  division  of  the  buttress  dominated  by  the  flying 
buttress  is  found  indeed  in  the  freest  treatment  on  even  those 
of  Qoiogne  cathedral,  on  which  verticalisœ  prédominâtes  in  sucb 
a  detailed  way. 

On  the  contrary  we  meet  Tith  a  decidelly  différent  System  on 
the  cathedral  at  Rheims  (H'ig.  394),  where  the  proper  buttress 
that  is  joined  by  the  flying  buttress  stands  on  a  massive  small 
tower,  which  consists  of  a  solid  substructure  adorned  by  blind 
arches  and  with  columns  inserted  in  the  angles,  sïith  a  colossal 
shrine  of  a  figure  supported  by  four  columns  and  terminating  in 
a  high  octagonal  spire  and  four  angle  pinnacles.  îhere  ths  div- 
isions in  the  height  of  the  little  tower  correspond  neither  to 
those  of  the  adjacent  pier  nor  to  the  heights  determined  by  the 
junctions  of  the  flying  buttresses.  This  System  of  the  attach- 
ment  of  two  différent  portions  of  the  pier,  thus  a  more  vertical 
division  is  further  found,  if  already  less  decided  on  the  choir 
buttresses  of  S.  Ouen  at  Rouen  (?ig.  1033),  where  the  upper  fly- 
ing buttress  rests  on  the  lower  cornice  and  its  coping  at  the 
height  of  the  springing  of  the  arch  of  the  rear  part  of  the  pie?* 

But  the  inequality  of  the  division  in  heights  of  the  two  adja* 
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Inserting  the  values  givan  abovo  as  obtained,  B  »  3020  kil, 
Having  th©  required  thrust  of  the  flying  buttress,  then  its 
required  weigbt  can  be  coœpated,  when  the  équation  of  moments 
is  established  for  the  probable  lower  point  m,  undar  th©  asauap- 
tion  that  in  thia  case  the  centre  of  gravity  of  the  aroh  and  tha 
force  G  lies  about  3  œ  to  the  right  of  M,  and  th©  upper  point  of 
application  is  about  5  m  abov©  M;  G   '^    3    *   3020  x  5^  Henoe  the 

weight  of  th©  flying  buttress  must  then  b©  G  «  5038  kil .i.e.. 

5033 
the  aroh  irith  th©  loading  coping  must  b©  — —  ■  2,8  ou,  m   in  vol- 

1800 
um©,  or  with  a  thickness  of  1  1/2  bricks  =  0,38  m,  it  must  bave 

a  vertical  area  of  about  7  sq.  m, 

It  is  still  possible  to  construct  a  perforated  arch  as  showa 
in  Fig.  912  with  this  small  area.  If  there  «©r©  praotical  grou- 
nds  for  a  som©what  greater  volume,  nothing  would  oppose  it  with 
an  otherwis©  correct  distribution  in  the  given  limits,  since  t 
the  asBumed  masonry  oa  the  cross  arches  «ould  offer  résistance 
by  its  stiffness  (inoreas©  of  Hg)  but  then  the  abutment  pier  ir 
would  also  naturally  require  somewhat  greater  dimensions. 
Galoulation  of  thrust  with  the  effect  of  wind. 

It  will  now  be  investigated  ho;?  the  flying  buttress,  whose 
coping  falls  1  to  1  1/2  m  below  the  gutter,  acts  with  a  heavy 
storm  of  120  kil  per  sq.  m  pressing  on  th3  opposite  wall. 

Xf  it  can  be  assumed  that  the  wind  against  the  roof  and  wall 
of  the  sido  aisle  can  be  resisted  alone  by  the  stability  of  that 
external  irall,  then  remains  the  wind  against  the  clearstory  wall 
and  roof. 

The  wind  against  a  panel  7    m  high  and  6  m  wide  of  the  olears- 
tory  wall  amounts  to  6  ^^  7  x  120  =  5040  kil,  and  it  has  an  aver- 
age  point  of  application  at  the  height  of  18.5  m. 

The  wind  against  one  bay  of  the  length  of  the  roof,  that  with 
60*  inclination  and  10  m  length  of  slope  has  an  area  of  10  x  6 
■  60  sq.  m,  and  aocording  to  p  163  it  amonnts  to  60  >«  92  =  5520 
kil,  and  is  applied  at  the  height  of  the  beams,  thus  at  22  m  a 
bove  the  floor, 

The  total  effect  of  the  ^rall  and  roof  is  then  oomputed  at  lO,560| 

kil  with  hbout  20.5  m    averaga  height.  Prom  this  is  deductid  800 

kil  in  conséquence  of  a  small  réduction  of  the  thrust  of  th©  fl- 

vinff    buttress    at    the   windward    side,    and    f  flirtliërr  the    two    middle 

■'   ^  1000  X  20,5 

piers  together  oould  eecoive  about «  0.19  m,  that 

without  too  great  edg©  pressure,  that  hère  is  not  pursued  fartoer.l 
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is  indeed  allowable  (p.  145  and  155).  There  would  still  remaio 
the  wind  j^reasure  of  aboat  800Ô  kil,  which  Is  transnitted  to  t 
the  flying  buttress,  partly  by  the  stiff  cross  aroh  and  partly 
by  the  roof  framework  of  the  side  aisle. 

This  horizontal  fprce  is  muoh  greater  than  the  ordinary  thrust 

of  the  flying  buttress,  it  would  press  upward  and  destroy  A  sim* 

pie  arch,  and  it  oan  only  be  reoeived  by  the  inclined  upper  cop* 

ing,  which  moreover  by  its  high  junction  against  the  upper  ola- 

restory  wall  reçoives  the  wind  where  it  aots,  and  thus  keeps  f 

from  the  pier  the  vibrating  oyerturning  moments. 

The  wind  pressure  W  «  8000  kil  and  divides  into  two  oomponents 

(Fig*  912  a),  one  component  falling  in  the  direction  of  the  st- 

rut  and  with  the  inclination  of  that  at  45*  amounts  to  8000  x 

4z   ■  11,314  kil,  the  other  being  berj>endicular  to  the  former  and 

directed  upward  and  results  at  8000  ^il,  opposing  the  woight  of 

the  clearstory  wall  and  roof  with  its  vertical  wind  load,  and 

it  opposes  a  high  pressure  of  those  parts.  The  larger  force  of 

11,314  kil  coinciding  with  the  direction  of  the  coping  of  the 

arch  must  be  safely  conduoted  downward  by  this  coping.  It  is 

assumed  that  the  danger  of  bending  or  bulging  is  not  to  be  fear- 

ed  in  this  case,  and  thus  only  the  question  of  the  résistance 

of  the  cross  section  to  compression  at  x  x  is  not  in  question. 

If  with  construction  in  bricks  and  lime  mortar  7  kil  per  sq.om 

11314 

is  allowed.  then  the  cross  section  is  «  1616  sq.  cm,  and 

7 
thus  with  an  average  width  of  38  cm  it  must  hâve  a  depth  of  42,5 

cm.  Construction  of  this  part  with  cernent  mortar  or  by  the  use 
of  eut  stone,  thèse  dimensions  could  be  somewhat  reduoed. 
Calculation  of  the  buttress. 
Now  to  be  examined  is  the  stability  of  the  ^rick  pier  reoeiv- 
ing  the  flying  buttress,  which  for  a  fixed  height  of  13  m  and  a 
thickness  of  1  m  may  hâve  a  lower  depth  of  3.2  m  and  an  upper 
one  of  2.4  m. 

On  the  buttress  act  the  vault  thrust  of  the  side  aisle,  the 
thrust  B  of  the  flying  buttress  and  the  horizontal  thrust  W  ■ 
8000  kil  exerted  by  the  coping  of  the  flying  buttress  during 
wind  (Pig.  912  b),  as  overturning  forces,  transferring  the  fol- 
lowing  moments  to  the  area  of  the  pier  at  the  height  of  the  floof 
Side  aisle,  2160  >^  8  »  17,280 

Flying  buttress,  3020  ^  13  »  39,260 

Coping  with  wind,  8000  ^  15  -  i5J0*.O0O 


554 
Total  oTorturning  moment  "  176,540. 

For  the  still  unknowa  point  of  pressure  in  the  ground  area  t 
whioh  may  lie  X  m  from  the  rear  edge  is  establisred  the  equatioi 
of  moments,  the  overturning  moment  just  obtained  being  placed 
equal  to  the  favorable  moment  of  the  vertical  forces.  The  vert- 
ical forces  are  the  followlng:-  1,  weight  of  the  buttress,  that 
with  18  m  height,  1  m  thickness  and  3,8  m  average  depth  has  a 
volume  of  18  *  1  X  2,8  *  50.4  eu.  m,  thus  weighiag  50.4  x  1800  n 
90,  720  kil,  while  its  centre  of  gravity  lies  1.4  m   from  the  ia- 
ner  edgeî  2,  weight  of  the  part  of  the  external  wall  adjoining 
the  buttress,  which  with  about  20  ou.  m   volume  weighs  36,000 
kil,  whifce  its  centre  of  gravity  lies  0,32  m  from  the  inner 
edge;  3,  the  vertical  force  of  the  vault  of  the  side  aisle  aot- 
ing  at  the  inside  face  of  the  wall,  that  as  noted  above  amounts 
to  6,840  kil;  4,  the  weight  of  the  flying  buttress  of  5,033  kil 
acting  at  the  rear  side  of  the  buttress;  5,  the  vertical  compo- 
nent  of  the  pressure  transaitted  by  the  coping  (Pig.  912  b)  wh- 
ich amounts  to  8000  kil,  and  can  be  regarded  as  acting  at  the 
inner  side.  Thus  the  équation  of  moments  is: — 
90,720(X  -  1,40)  +  36,000(X  -  0.32)  +  (6,840  +  5,033  +  8,000)  X 
»  176, 540. 

Thereby  is  computed  the  distance  X  of  the  pressure  from  the 
inner  edge,  and  X  "  2.15  m. 

The  pressure  already  lies  somewhat  outside  the  kern,  but  it 
is  still  distant  1.05  m  from  the  outer  edge.  The  sum  of  ail 
vertical  loads  resting  on  the  ground  area  of  the  pier  is  compu- 
ted at  about  150,000  kil,  and  the  average  pressure  amounts  for 

about  4  sq.  m  of  bearing  ground  area  of  the  pier  and  the  adjac- 
150000 

ent  wallto  ■  3.75  kil,  and  the  edge  fressure  is  somewhat 

40000 
more  than  twice  this  average  pressure,  thus  being  about  8  or  9 

kil  per  sq.  cm.  This  stress  in  ail  cases  can  only  exoeptionally 

be  allowed  for  good  brickwork;  if  it  is  believed  that  the  mason* 

ry  must  not  be  so  strongly  stressed,  then  the  pier  is  to  be  made 

somewhat  deeper  and  must  then  ^e    oalculated  anew.  In  our  calou- 

lations  the  wind  pressure  is  taken  at  the  esthblished  magnitude 

of  120  kil  per  sq.  m  of  exposed  surface^  if  in  conséquence  of 

better  investigations  or  of  local  conditions,  greater  or  small- 

er  values  are  to  be  taken,  then  will  the  final  resuit  be  changea 

to  correspond,  but  the  nature  of  the  matter  will  remain  the  sai 

The  wind  against  the  clearstory  of  the  basilica  should  never  be 
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assumed  too  small,  since  this  usually  rises  aboTe  the  noighbor- 
ing  buildings,  and  moreoTer  th©  wind  is  raises  by  the  side  roofs 
against  the  olearstory.  Whsn  no  irind  acta,  aooording  to  the  eri- 
dence  of  the  équation  of  moments  no«  as  before  established,  th9 
pressure  lies  noarer  the  centre  of  gravity  of  the  ground  area, 
so  that  a  nearly  uniform  distribution  of  pressure  results,  now- 
here  far  from  the  ayerage  pressure,  that  amounts  to  about  4  kil. 
If  the  middle  pier  is  made  very  slender  so  that  it  is  unable  to 
reoeive  a  part  of  the  wind  (as  assumed  above),  then  its  portion 
would  fall  to  the  buttress,  on  whioh  then  would  act  a  side  fore» 
of  10,000  instead  of  8,000  Jcil,  whieh  would  make  it  neoessary 
to  strengthen  the  pier,  Then  for  the  basilica  as  well  as  for  the 
hall  church  (p.  375),  the  external  buttress  can  take  the  place 
of  the  middle  pier,  uhen  a  correct  cross  stiffening  by  the  mid- 
dle vault  and  flying  buttress  is  oared  for,.  Çjonversely  a  very 
strong  middle  pier  may  take  the  place  of  a  too  weak  outer  butt- 

u 

ress,  Qne  can  generally  assume  that  a  correct  transverse  stiff- 
ening that  th©  basilica  is  stable,  if  the  two  middle  piers  and 
the  buttress  opposite  the  -^ind  are  together  sufficiently  stable. 
General  remarks  on  calculations . 

Nothing  prevents  extending  the  calculation  irith  greater  acca- 
racy  to  further  détails,  which  is  hère  made  in  forni  as  approxi- 
aiate  as  possible,  particularly  in  following  the  entire  course 
of  the  pressure  in  the  middle  piers  and  olearstory  walls,  iacîa- 
dîQg,thècframework  of  the  roof,  side  arches,  passages,  etc.,  to 
test  the  behavior  of  the  flying  buttress  and  of  the  masonry  on 
the  cross  arches  in  varying  strengths  of  the  wind,  determining 
the  important  enlargements  of  the  plinth  and  footings  by  calcul- 
ation etc.  This  édition  of  the  Manual  has  given  indications  for 
this  in  différent  places,  so  that  it  must  not  be  difficult  for 
the  designer  /rith  some  circumspection  to  satisfy  himself  proper- 
ly  concerning  détails  and  peculiarities,  that  only  appear  in  a 
worked  out  design. 

Hère  cornes  to  us  the  fear  first  of  ail  of  seeming  in  any  man- 
ner  to  strive  for  theory  and  of  rejecting  to  seek  for  easy  ways 
both  for  accurate  as  well  as  for  approximate  calculations,  the- 
rejpy  showing  that  we  had  not  yet  seen  iborrectly  the  static  con- 
ditions of  such  Works,  that  in  contrast  to  the  old  masters  r^e 
had  been  too  much  accustomed  to  take  account  of  the  quiet  forces 
thrusts  of  vaults,  etc.,  while  in  ouite  particular  magnitude 
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are  the  varying  stresses  by  wind,  etc.,  to  which  must  be  devoted 
esoecial  attention.  '^.•'^'^'i^'!^-:'iCv:    i  >;  ■i-'i-i-'  ai'»';  i.o  t>--  "•-'•;■;   -;'''-ni- 
■■•'"^  ':'v)^',.-  '"  ;l.^"^'  ■  :^/,  ttat  our  greatest  basilicas  could  be 
erected  without  flying  buttresses,  since  then  by  corbelling  and 
weighting  bhe  masses  equilibrium  could  always  be  attained. 

Uany  of  our  stafeements  are  first  attempts,  it  must  be  confes- 
sed,  which  it  is  hoped  may  be  further  perfected.  In  tbis  oppor- 
tunity  unfortunately  we  cannot  fail  to  remark,  that  many  groand 
factors  on  which  our  calculations  must  be  based,  require  further 
explanations,  and  to  thèse  belong  the  allowable  limits  of  stres- 
ses, the  elasticity  and  résistance  to  bending  of  the  kinds  of 
stone  and  mortar,  the  pressure  of  wind,  its  effect  of  impact, 
its  diversion  and  its  gliding  on  inclined  surfaces,  and  many 
other  matters.  Recently  it  is  gratifying  that  theorists  and  pr- 
acticians  appear  to  turn  rather  to  thèse  domains. 
4.  Development  of  the  Triforium. 
Section  of  the  triforium. 

ffig.  913  représenta  the  cross  section  of  the  church  with  but- 
tress  System,  as  it  results  from  the  preceding,  and  at  a  is  the 
passage  arrangea  before  tho  clearstory  Windows,  the  triangle 
d  b  c  is  the  roof  of  the  sîde  aisle,  and  e  is  the  little  coluin 
supporting  the  flying  buttress,  which  stands  on  a  pier  carried 
through  the  interior  of  thls  roof.  If  ne   now  ^ase  this  on  defi- 
nite  dimensions  and  calculate  for  the  nidths  in  the  clear  of 
about  9  and  5-5  m,  for  the  middle  and  side  aisles,  the  pier  1.35 
m  wide,  the  projection  f  g  as  30  cm  for  the  round  above  the  cap- 
ital of  the  pier,  a  windoîi  wall  h  i  being  45  to  50  cm,  width  of 
passage  a  40  cm  and  the  column  e  30  cm,  the  total  width  e  x  is 
about  1.5  ni,  and  hence  the  necessity  of  either  corbelling  out 
the  pier  supporting  the  column  e,  or  setting  it  on  the  springin? 
of  the  vault  of  the  side  aisle,  by  a  distance  which  increases 
with  the  réduction  of  the  width  fif  the  aisle  and  the  width  of 
the  lower  pier,  since  the  Tîidth  of  the  passage  must  be  constant. 

Accordingly  as  our  Fig.  shows,  there  results  at  the  height 

between  the  crown  of  the  dividing  arch  and  the  floor  of  the 

passage  a  thickness  of  the  wall  of  at  least  90  cm,  and  about 

1.7  m  for  the  aisle  pier  at  f  k,  since  the  column  e  also  has  a 

base. 

îcoûoaizing  th©  wall  by  a  triforium, 
Then  if  such  a  thickness  of  the  pier  above  the  passage  and 
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through  the  buttress  systeiD  would  be  superfluous,  it  is  at  leaai 
of  the  same  dimension  at  the  height  of  the  joining  of  the  roof, 
No  les  superfluous  is  that  heavy  thickness  od  the  wall  on  ths 
dividing  arches,  since  it  becomes  actually  iajurious  by  the  loaH 
ding,  and  the  thrust  of  the  dividing  arches  is  subsiantially  in-j 
creased  thereby,  which  may  even  compromise  the  stabilit-y  of  the 
Crossing  piersi  We  shall  only  mention  hère,  that  the  weight  of 
such  a  wall  mass  is  more  than  six  times  the  part  of  the  vault 
loading  each  pier,  and  that  to  as  bas  appeared  on  a  new  build- 
ing even  before  completion  an  important  danger  resulting  froia 
neglect  of  this  increased  weight.  Reducing  this  wall  mass  there- 
fore  seems  directly,  lessening  the  thickness  above  the  pier  as 
at  least  indirectly  requirsd,  Both  requirements  would  be  expres-l 
sed  in  the  most  commonplace  way  to  an  eye^'avoiding  economy.  But 
the  open  démonstration  of  ail  structural  conditions  forms  the 
life  principle  of  Gothic  architecture,  and  it  has  in  this  case 
led  to  the  arrangement  of  a  passage  oï)ened  to  the  middle  aisle 
within  this  thickness  of  the  wall,  i.e,,  to  the  triforium. 
Plaoing  the  back  irall  of  the  triforium, 

Now  assuming  in  Pigs.  913  and  913  a  the  floor  slab  of  the 
upper  passage  as  extending  through  the  thickness  of  the  wall 
beneath  the  window  sill  course,  the  triforium  is  formed  by  an 
arcade  standing  on  the  inner  ends  of  thèse  slabs,  which  is  pla- 
ced  on  the  horizontal  cornice  above  the  dividing  arches,  and  t 
the  walls  closing  the  passage  at  the  outside.  If  we  now  assume 
for  the  arcade,  passage  and  back  îfall  thicknesses  of  30,  45  and 
30  cm,  which  are  to  be  regarded  as  about  minimum  dimensions,  t 
there  results  a  thickness  of  1.35  ni,  which  the  width  of  the  di- 
viding arches  exceeds.  Therefore  occurs  the  need,  according  to 
the  total  dimensions,  for  extending  the  back  wall  :of  the  trifo- 
rium antirely  or  partly  between  the  piers  above  the  junction  of 
the  compartment  turned  against  the  dividing  arches  and  placing 
thereon  a  concentric  arch,  so  that  theic  weight  will  be  transf- 
erred  to  the  rounds  in  the  side  aisle.  This  necessity  disappears,] 
as  results  from  what  is  said  on  piers,  with  a  widening  of  the 
dividing  arches  resulting  from  the  total  dimensions.  To  illust- 
rate  this  we  add  in  ?ig.  913  a  a  perspective  view  of  the  entire 
construction. 

As  the  cross  section  in  ^ig.  913  b  shows,  the  window  '.vall  pro- 
jects  beyond  the  outer  face  of  the  triforium,  on  account  of  its 
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greater  height  needing  a  greater  thickness  than  the  columns  of 
the  triforium,  and  rests  on  the  floor  slabs  of  the  upper  passage] 
But  the  unequal  thickness  assumes  an  entire  séparation  of  the 
columns  of  the  triforium  from  the  mullions  fpom  the  windo»,  and 
ceases  when  the  triforium  is  treated  in  a  sensé  as  a  continuat- 
ion of  the  window  wall.  ?cr  strengthening,  the  arrangement  of  a 
second  course  is  préférable,  or  at  least  the  spparate  ashlars 
laid  from  the  columns  to  the  back  wall,  which  naturally  lie  un- 
der  the  joints  of  those  slabs.  Then  in  the  upper  surfaces  of 
thèse  are  eut  little  grooves  under  the  joints  mentioned,  which 
conduct  any  water  flowing  through  them  to  the  outside.  The  roof 
of  the  side  aisle  joins  beneath  the  projecting  moulded  edge  of 
thèse  floor  slabs,  which  then  is  also  broken  around  tëe  pier, 
as  seen  at  a,  ?ig,  9^-3  b,  indeed  in  a  direction  following  the 
slope  of  the  roof,  thus  also  ensuring  to  the  latter  the  junction 
with  the  roof.  The  height  of  the  roof  and  hence  also  that  of  the 
triforium  dépendent  on  it  as  a  rule  results  greater  than  seems 
required  by  the  passage  leading  through  the  pier.  Por  Connecting 
the  halves  of  the  pier  separated  f^ot "each  other  by  the  passage 
are  therefore  placed  the  tie  stones  b  in  Fig.  913  b  over  the 
height  of  the  passage,  and  the  space  over  them  can  be  walled  up. 
Elévation  of  the  triforium. 

Relation  between  triforium  and  windoir. 
The  stone  beams  according  to  the  usual  arrangement  are  repla- 
ced  by  arches  extending  from  column  to  column,  to  whose  form  as 
well  as  position  of  the  columns  with  regard  to  the  side  arch  r 
rounds,  there  applies  what  is  stated  on  arcades.  This  simple  un- 
iform  row  of  columns  connected  by  arches  prédominâtes  in  the  e 
earlier  works,  as  in  the  cathedrals  cf  baon,  Soissons  (Fig.  915)<| 
Eheims,  Chartres,  I^Iotre  Danie  at  Dijon,  and  on  the  cathedrals  of 
Ejimburg  and  of  Bonn  in  Germany.  Instead  of  simple  columns  are 
sometimes  piers  composed  of  several  columns,  as  in  the  choir  of 
3.  Bénigne  in  Dijon,  or  mullions  without  capitals  continuing  the 
mouldings  of  the  arches,  as  in  the  aisle  of  the  same  church  (Fis-i 
9l6).  The  smaller  height  of  the  triforium  then  causes  that  the 
number  of  divisions  exceeds  the  number  in  the  window  above,  and 
indeed  first  so  that  a  direct  relation  does  not  occur.  Thus  in 
the  choir  of  Rouen  is  foniadja  triforium  in  6  divisions  below  a 
window  in  4  parts,  while  usually  as  in  Chartres  and  Rheims,  ths' 
former  doubles  the  number  of  the  divisions  of  the  latter.  But 
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also  the  a^ready  mentioned  différence  in  dimensions  in  the  sép- 
aration between  window  and  triforium  excludes  the  necessity  of 
placing  window  muliions  over  the  column  of  the  triforium,  if  al- 
ready  f rom  a  certain  relation  of  both  parts  as  to  be  sought  the 
advantgge  of  a  uniform  division;  the  endeavor  to  bring  them  intj 
harmony  therefore  leads  to  divide  the  arched  openings  of  the  tr- 
iforiuiB  into  main  and  subordinate  divisions,  i,e. ,  to  first  ar- 
range larger  middle  and  wall  columns,  Connecting  thèse  by  arches 
dividing  the  spaces  thus  formed  by  smaller  columns  connected  by 
arches,  then  employing  the  System  of  large  and  small  window  mul-| 
lions  (Pigs.  917,  9I.S),  Beneath  the  window  in  4  divisions  in  t 
the  aisle  at  Amiens  the  triforiug  consists  of  two  such  groups 
each  composed  of  triple  divisions.  The  important  height  of  the 
triforium  already  caused  by  steeper  position  of  the  roofs  of  t 
the  side  aisle  might  make  such  an  arrangement  advisable,  by  wù- 
ich  the  excessive  height  of  the  columns  would  best  be  avoided. 

On  the  choir  at  Meaux  the  considérable  relative  height  of  the 
triforium  resulting  from  the  small  length  of  the  sides  of  the 
polygon  even  leads  to  the  oombination  of  both  groups  under  a  c 
common  pointed  arch,  an  arrangement  that  naturally  would  be  im- 
possible with  a  greater  length  of  bay.  The  combination  of  wind- 
ow and  triforium  becomes  particularly  intimate,  when  either  a 
doubling  or  an  agreement  of  the  number  of  divisions  exists,  but 
always  the  larger  columns  of  the  triforium  stand  beneath  the 
larger  muliions  of  the  window.  The  System  of  forming  groups  tûen] 
leads  in  the  triforium  either  to  altsrnation  of  larger  and  smal- 
ler columns,  as  in  S.  Gudule  at  Brussels  (?ig,  917),  or  to  a  di-| 
vision  analogous  to  the  windovi  maillons  in  a  compound  System. 

Now  since  by  the  alternatioji  of  large  and  small  muliions  the 
thickness  of  the  window  wall  becomes  unequal,  it  may  appear  ind- 
icated  also  to  enlarge  the  little  columns  in  the  front  wall  of 
the  triforium  standing  beneath  the  larger  muliions  to  harmonize 
with  the  latter.  Therefore  the  window  and  triforium  are  brought 
more  into  accord,  so  that  the  large  window  mullitins  extend  dowi 
to  the  sill  of  the  triforium  or  to  the  capifcals  of  the  larger 
columns  of  the  triforium. 

Therefore  in  the  first  case,  if  ?ig.  918  a  represents  the  plan| 
of  the  large  window  mullion  with  the  indicated  smaller  ones,  th^ 
first  also  corresponds  to  the  primary  and  the  second  to  the  sec 
ondary  columns  of  the  triforium.  But  the  small  as  well  as  the 
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large  «indow  mulliona  also  contain  the  inside  moulding  foraing 
the  groov©  for  tho  glass,  iihich  in  this  form  is  superfluous  on 
the  ooluœns  nf  the  triforium  and  correspond  to  the  little  colu-l 
mn  c  on  themX  The  latter  then  in  the  developœent  of  the  eleTat«| 
ion  of  the  trifOium  oan  only  be  utiliaed  for  the  arrangenent 
of  little  tertiary  oolaœns  c',  which  also  leads  to  the  subord- 
inate  division  not  existin?  in  th©  window,  i.e,,  to  the  doublini 
of  the  nuinber  of  divisions  of  the  window  for  the  triforiuœ,  Ac-| 
cordingly  the  window  sill  receiTes  only  the  thickness  of  the 
sœall  mouldings,  and  the  projecting  edge  moulding  either  extendi 
down  to  th©  lower  èolumn  of  the  large  support  (Pig,  923)  or  ts 
broken  around  it.  Examples  of  such  triforiums  appear  with  Wind- 
ows divided  in  2  parts  in  the  cathedral  of  ^eauvais  (Pig.  847), 
with  tose  in  4  parts  in  the  nave  of  Chalons  (Pig.  918)  and  th© 
minster  of  Strasburg,  with  3  parts  in  the  transepts  of  Chalons* 

W©  oall  attention  hère  to  th©  peculiar  corbelling  out  of  the 
columns  of  the  large  mullidïis  in  the  last  Pig  IX,  Thich  has  its 
reason  that  in  the  transept  the  corresponding  oolumns  at  the 
wall  jambs  do  not  stand  on  the  floor  of  the  triforium  as  in  t 
the  side  aisle  (g  in  ?ig.  918),  but  extend  down  to  the  floor  of 
the  nave  (Pig.  919),  and  therefore  only  thèse  corbellings  were 
to  be  obtained  as  bases  for  the  equally  projecting  middle  coluiaj 
Combination  of  triforium  and  window. 

In  late  works  always  increases  the  endeavor  to  œake  the  trif- 
orium a  continuation  of  the  window.  ï?s  mention  instead  of  many 
only  the  example  of  3.  Peter  in  Louvain,  where  the  window  hui- 
lions extend  in  completely  unchanged  form  thPough  the  cornicess 
denoting  the  sill  of  the  window  and  the  floor  of  the  triforium 
even  down  to  the  dividing  arch,  naturally  as  blind  mullions  bet-j 
ween  thèse  and  the  trifori'im.  Below  the  cornice  they  are  conDec-| 
ted  by  arches  with  cusps  and  above  the  floor  of  the  triforium 
is  a  tracery  balustrade  consisting  of  separate  quatrefoils. 

The  colonnade  of  the  triforium  in  the  nave  of  the  cathedral 
at  Roaen  is  replaced  by  segmentai  arches  turned  between  the 
inner  piers.  (Pig.  920).  But  the  effect  of  the  whole  is  violent 
in  the  sensé  with  ail  its  originality. 

Triforium  with  smaller  width  of  window. 

We  hâve  hitherto  described  the  arrangement  of  the  triforium 
only  for  those  wide  Windows  occupying  the  entire  length  of  ths 
bay.  for  a  smaller  width  of  the  window  the  colonnade-  can  either 
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stand  beneath  the  wall  surfaces  remaining  beside  the  window, 
as  on  a  little  churbh  at  Rheims  (Pig.  9^1),  or  only  within  the 
width  of  the  window.  The  latter  arrangement  in  combination  wi-^ 
th  the  befope  mentioned  extension  of  the  mullion-columns  of  Ue 
floor  of  the  t^i^ODiamis  found  in  Notre  Dame  at  Ghalons  (Pig, 
922)  and  S,  Remy  at  Rheims. 

The  close  spacing  of  the  little  columns  serves  at  the  same  t 
time  for  the  complète  safety  of  îhose  passing  along  the  trifop- 
iuîD,  and  thepefore  at  least  on  the  older  sforks  as  a  rule  no  bal- 
astrade  is  placed  between  them,  but  sometimes  instead  of  it  the 
plinth  of  the  columns  is  raised  above  the  floor,  that  is  either 
effected  by  raising  the  moalding  over  the  didided  arch,  by  a  s 
steeper  wash,  or  finally  by  the  arrangement  of  a  low  parapet  r 
wall  above  it.  But  the  omission  of  the  little  columns,  as  in  t 
the  cathedral  at  Rouen,  entails  the  need  of  a  balustrade» 
window  over  the  back  tall  of  the  triforium. 

When  we  proceeded  before  from  the  assamption  of  an  external 
passage  before  the  clearstory  Windows,  the  triforium  is  aise  s 
still  found  with  the  same  right,  if  that  upper  passage  lies  in 
the  interior,  as  on  the  churches  of  Burgundy,  and  there  is  only 
the  différence  that  the  upper  window  walllis  placed  above  the 
back  wall  of  the  triforium,  and  therefore  ail  relations  between 
its  columns  and  the  window  mullions  vanishes. 
Simplified  designs. 

■/îith  lesser  proportions  of  height  or  simpler  construction  tlieB| 
ix  also  indeed  disappears  the  passage  and  with  it  the  colonnade 
of  the  triforium,  and  there  is  found  inside  passage  entirely  o 
open  over  the  dividing  arches,  3uch  a  design  is  shown  by  the  c 
church  of  S,  Maria  at  Lfîbeck,  where  this  passage  has  a  tracery 
balustrade.  A  further  simplification  of  the  System  is  shown  in 
the  same  church,  where  also  the  openings  through  the  piers  van- 
ish,  so  that  the  separate  balustrades  over  the  divided  arches 
are  only  connected  through  the  attic  over  the  side  aisle,  into 
which  they  open  by  doors.  If  now  in  the  présent  case  according 
to  ail  probability  a  concession  is  to  be  sought  to  brick  const- 
ruction, then  also  in  stone^iork  the  smaller  dimensions  of  the 
whole  and  hence  also  of  the  piers,  make  those  openings  impossi- 
ble. Therefore  are  found  on  the  triforiums  of  3.  Ouen  in  Rouen, 
otherwise  constructed  with  columns  after  the  usual  System,  the 
same  arrangement  as  at  Lûbeck.  In  the  very  clever  way  in  the 
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cathedral  of  E^imoges,  likewise  avoiding  the  opening 
through  the  pier,  and  then  the  passage  of  the  triforium  leads 
around  it  in  a  corbelled  semicircular  balcony  above  the  vaults 
of  the  side  aisle.  The  upper  passage  is  then  found^on  the  plat- 
form  covering  this  balcony,  and  accordingly  there  also  disappe- 
ars  the  opening  in  the  upper  pier,  as  well  as  the  arrangement 
of  that  external  free  column,  and  hence  the  flyîng  buttresses 
rest  directly  on  a  buttress  projecting  froni  the  upper  face  of 
the  wall. 

A  further  réduction  of  the  design  of  S.  Ouen  and  ia  a  sensé 
that  of  Ijîlbeck  is  found  in  certain  ^erman  works,  irhere  the  win- 
dow  jambs  and  mullions,  yet  tbe  latter  only  in  half  their  plan 
extend  down  to  the  wash  of  the  moulding  over  the  dividing  archesJ 
and  the  attic  over  the  side  aisle  opens  to  the  interior  through 
doorways  hetween  the  blind  mallions.  While  there  also  those  at- 
tics  serve  to  connect  the  separate  divisions  of  the  triforium 
with  a  passage,  they  hère  directly  form  it, 

Strictly  taken,  logic  is  hère  in  favor  of  the  last  arrangement,! 
yet  otherwise  the  effeot  of  that  high  window  of  the  middle  aisle 
with  its  lower  half  blind  and  directly  above  the  dividing  arch 
is  far  below  that,  which  results  from  the  insertion  of  that  rovf 
of  oolumns  as  the  richest  conceivable  frieze  in  purely  formai 
conception,  which  by  the  contrast  of  the  columns  of  the  trifor- 
ium with  the  piers  of  the  nave  and  the  rounds,  the  gracoful  ar- 
ches of  the  same  with  the  wide  spans  of  the  dividing  and  window 
arches,  the  greater  part  f irBtuceached  its  full  effect  or  was 
thereby  enhanced,  this  would  be  clear  even  without  consideration.j 

Moreover  the  motive  of  the  insertion  of  such  galleries  of  col- 
umns  betîreen,  over  or  under  higher  stories  with  greater  designed 
parts  is  one  of  the  happiest  occurring  in  the  history  of  archit- 
ecture, and  beside  the  position  designated  hère,  also  reappears 
elsewhere  frequently  in  churches  and  secular  buildings.  We  refer 
to  the  Tuchhaus  iit  Louvain,  where  it  extends  beneath  the  Windows 
of  the  prioipal  story.  Even  the  forœ  of  the  doge's  palace  in  V 
Venice  might  be  referred  to  it.  But  the  root  cf  this  arrangement 
is  to  be  sought  in  those  so-called  dwarf  galleries  above  the  s 
springings  of  the  vaults  which  characterize  the  Romanesque  buil- 
dings of  the  Rhine  provinces. 

Triforiums  with  Windows  in  the  back  wall. 
Triforiuœs  in  the  choir  and  transverse  aisle. 
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îf  triforiums  originally  came  from  the  plan  of  shed  roofs  over 
the  side  aisle,  they  are  also  found  on  those  parts  of  buildings 
where  this  cause  Is  lackiag,  executed  in  complète  or  slightly 
changed  form,  Indeed  they  must  exist  thereby  to  attain  the  con- 
nected  purpose  of  securing  a  passage,  Such  parts  of  buildings 
are  the  choir  and  the  transepts  for  plans  with  a  single  aisle, 
but  also  the  gable  walls  of  the  west  end  and  of  the  transverse 
aisle.  Oniy  hère  the  absence  of  the  roof  leads  to  the  plan  of 
Windows  in  the  back  wall  of  the  triforium,  The  latter  then  cor- 
respond in  their  arrangement  either  to  the  arched  openings  of 
the  triforium,  so  that  they  reproduce  them  externally  with  the 
addition  of  glazing  and  the  parts  required  thereby,  they  are  in 
a  différent  form,  or  finally  are  also  arranged  according  to  a 
différent  System.  Thus  on  the  transept  gables  of  Rheims  the  back 
wall  on  each  of  the  three  triforiums  spanned  by  round  arches, 
but  in  the  choir  of  Notre  Dame  at  Dijon  the  entire  back  wall  be- 
hind  the  triforium  divided  in  two  parts  is  opened  by  a  great 
round  window,  while  at  the  west  side  of  the  transepts  at  Compe- 
igne  is  found  the  peculiar  arrangement  represented  in  Pig.  923, 
ffhereby  there  is  found  in  the  back  wall  behind  the  three  arched 
spans  of  the  triforium  two  pointsd  arched  Windows  separated  by 
a  slender  middle  pier,  and  further  for  the  first  arrangement  is 
afforded  by  the  example  in  that  transept  at  Shalons  represented 
in  fig.  932.  It  may  be  that  the  similar  division  is  more  favor- 
able to  the  effect  of  the  glass  painting  in  thèse  Windows,  and 
thus  we  must  award  their  rights  to  the  contrasted  lines  obtain- 
ed  by  a  diversity  of  the  System  as  in  Dijon  and  Compeigne» 
Transfer  of  the  Windows  to  the  trif oriumsoôf  the  nave. 

The  magnificence  of  the  painted  glass  by  which  the  triforiums 
described  above  outshine  their  sisters  in  the  nave  might  then 
lead  to  the  endeavor  to  ensure  to  the  latter  the  same  effect. 
But  in  the  nave  the  design  of  the  window  compelled  a  change  in 
the  roof,  thus  either  a  substatute  for  the  shed  roof  or  a  terr- 
ace  as  in  Qppenheim,  or  by  a  gable  roof  with  a  gutter  arranged 
along  the  clearstory  wall  as  on  3.  Denis  and  the  Strasburg  minste 

ïf  it  was  then  a  little  too  strong  to  alter  the  entire  design 
of  the  roof,  and  to  transform  it  into  a  form  less  advantageous 
for  the  easy  présentation  of  the  entire  building,  as  at  least 
the  latter  certainly  is,  only  to  obtain  the  effect  of  some  sta- 
ined  glass,  for  which  the  entire  System  of  the  building  other.7is8| 
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offered  sufficient  space,  then  shall  îie  see  hoir  this  arrangeaenj 
of  the  roof  led  to  the  omission  of  those  parts  for  which  they 
originated,  for  in  both  was  lacking  the  détermination  of  the  h 
height  of  the  triforium,  and  therefore  the  particular  cause  for 
its  existence,  and  no  raason  existed  longer,  not  to  continue  thel 
window  down  to  the  terrace  or  the  gutter  existing  between  ths 
roof  and  the  clearstory  wall.  If  then  the  height  so  obtained  a 
appeared  too  great,  it  could  be  reduced  and  moreover  the  height 
of  the  middle  aisle,  thereby  securing  an  actual  advantage  in  ma-i 
terial  respects,  srhereby  indeed  the  interior  became  poorer  aad 
the  effect  approached  that  simple  arrangement  of  an  egually  highl 
aisle  with  two  rows  of  Windows  over  each  other  described  on  p.35i 

As  an  example  of  the  last  kind  with  gable  roofs  still  belong- 
ing  to  the  13  th  centary,  we  mention  the  cathedral  of  Toul  (PigsJ 
350,  350  b).  The  same  arrangement  in  connection  with  a  terrace 
is  found  on  the  church  S.  Katherine  at  Oppenheim  dating  ^rom  t 
the  14  th  century. 

Thereby  the  terraces  over  the  side  aisles  in  Oppenheim,  tnis 

most  convenient  means  of  communication,  lead  to  the  omission  of 

the  passages  fulfilling  the  same  purpose,  Meanwhile  with  the 

plan  of  a  gable  roof  and  the  thereby  required  gutter  for  water 

along  the  clearstory  wall  formed  a  passage  and  ensured  aocess 

to  the  Windows  of  the  middle  aisle,  as  then  generally  the  gutter 

appeared  in  the  place  of  the  upper  passage  above  the  junction 

of  the  shed  roof,  and  could  be  formed  about  as  in  ?ig.  924,  But 

we  admit  ourselwes  unable  to  mention  an-y  example  of  this  kini. 

5.  Vaulted  galleries  over  the  side  aisles  of  the  basilic 

The  galleries  of  the  basilica  differ  from  those  of  the  hall 
church  (p.  331)  only  in  this,  as  shown  fcy  ?ig.  926  b,  that  above 
the  arches  by  which  thèse  galleries  open  into  the  middle  aisle, 
still  is  the  height  required  by  the  shed  roof  and  the  clearstory, 
but  on  the  exterior  and  above  that  roof  are  found  the  flying  b 
buttresscs. 

Openings  of  the  galleries  into  the  middle  aisle. 

ïïe  hâve  already  referred  above  (p.  332)  to  the  arrangement  of 
altars  in  those  galleries,  whereby  thèse  are  elevated  above  the 
importance  of  balconies  and  assume  a  more  iddependent  position. 
Accordingly  as  a  rule  there  is  found  in  the- most  important  works 
of  the  kind,  like  the  cathedrals  of  Laon,  ^oyon  and  Paris,  ccU- 
eéiate  church  at  Mantes  and  the  cathedral  at  Limburg,  the  arran- 
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arrangement  leertainly  explained  by  esthetic  reasons,  that  the 
span  of  the  arch  is  divided  into  smaller  openings  by  one  or  two 
columns.  Thèse  esthetic  reasons  consist  in  that  the  répétition 
of  two  nearly  equal  arched  openings  over  each  other,  as  the  él- 
évation of  the  nave  of  Rou2n  (p  Pig.  920)  shows,  where  however 
the  galleries  belind  the  upper  arches  are  wanting,  an  ugly  and 
tiresoroe  effect  irust  be  produced,  The  arrangement  of  little  col-l 
umns  is  so  developed  in  Mantes  most  beauti fjHy  from  the  membeps 
of  the  dividing  arches  and  that  corres|)onding  to  the  main  piers, 
that  thèse  columns  and  the  arches  Connecting  them  as  well  as  thel 
tympanum  resting  thereon  correspond  to  the  lower  ring  of  the  di- 
viding arches  and  the  rounds  supporting  the  latter,  and  hsncs 
the  membering  of  the  lower  pier  is  eatieely  the  same  as  that  of 
the  upper  (Pigs.  926,  926  b). 

Vaults  of  the  gallèrias. 

The  vaults  of  the  galleries  nentioned  as  a  rnle  correspond  to 
those  of  the  side  aisles.  Only  in  Mantes  do  we  find  in  a  very 
peculiar  way  that  the  bays  over  the  choir  aisle  are  spanned  by 
radiating  tunnel  vaults.  Thèse  tunnel  vaults  are  alicost  const- 
ructed  after  the  antique  fashion  on  stone  beams,  that  are  suc- 
ported  by  tire   little  colunns  standing  on  the  lower  cross  arcnss. 
The  trapézoïdal  plans  of  thèse  bays  then  led  to  no  raising  of 
the  tunnel  vault  externally,  but  by  the  horizontal  position  of 
the  top  and  a  prigressive  altération  of  the  arch  lines,  as  rep- 
resented  in  ?ig.  926  d. 

But  there  the  side  thrust  of  the  first  tunnel  vault  at  the 
beginning  of  the  curve  of  the  choir  is  met  in  a  very  skilful  way| 
in  that  the  bay  spanned  by  the  cross  vault,  the  quarter  of  the 
compartment  concerned  is  transformed  from  the  cross  vault  to  a 
tunnel  vault  (Fig.  926  b). 

Over  the  choir  aisle  the  arched  openings  of  the  gallery  then 
become  so  narrow,  that  the  division  by  ccluins  in  front  is  imp- 
ossible. But  still  this  System  is  expressed,  by  the  insertion 
of  a  smaller  arch  within  a  higher  one,  whose  iDembers  correspond 
to  those  of  the  dividing  arches  in  the  nave,  and  thereby  as  ?ii. 
926  a  shows,  coïncidence  with  the  lower  dividing  arches  is  avoiàfl 
-.wQver  the  gallery  then  lies  the  roof  on  the  "fîall  of  the  middle 
aisle,  and  there|)y  is  given  the  motive  of  the  passages  and  the 
arcades  in  the  triforium,  just  as  by  the  ordinary  cross  section 
without  galleries  over  the  side  aisles. 
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Passages  above  ttae  galleries. 

Since  the  purpose  and  origin  of  thèse  passages  is  nowisi  cod- 
necèed  with  that  of  the  galleries,  the  eKistence  of  the  latter 
-iffords  DO  gronnd  whatever  for  their  omission,  and  the  cathed- 
rals  of  Laon,  Noyon  and  Limburg  show,  that  thèse  little  arcades 
between  the  arches  of  the  ^allery  and  the  window  story  produce 
a  very  tasteful  effect.  ladeed  in  the  works  mentioned  the  archesl 
of  the  gallery  are  divided  by  only  one  little  column,  and  not 
by  two  as  in  Paris  and  Mantes,  thereby  avoiding  ail  compétition 
with  the  arcades  of  the  triforium.  In  the  cathedral  of  Paris 
was  foand  a  différent  arrangement  in  the  original  building  (Vio-| 
llet-le-Duc,  II,  p.  289),  which  substantially  amounts  to  the 
same  thing  and  produces  a  triforium  almost  purposely  like  that 
mentioned  above, 

Although  hère  espeoially  the  hoof  over  the  gallery  is  made  so 
flat,  that  it  does  not  afford  space  for  a  triforium,  so  that 
this  is  obtained  by  making  the  arches  of  the  gallery  opening  i 
into  the  middle  aisle  and  thusethe  junotion  of  the  same  cross 
vaults  nauch  lower  than  the  outer  side  arches  of  the  same  vaults, 
about  as  shown  by  the  cross  section  shoirn  in  Pig.  889,  Only  no 
passage  in  the  height  thus  obtained  is  formed  in  the  thickness 
0^  the  wall,  since  in  gênerai  the  entire  buttress  systeœ  «as  not 
intended  for  such,  though  the  space  over  this  dépression  of  tha 
gallery  vault  afforded  such,  which  then  received  great  round  o 
openings  conneoted  with  tha  middle  aisle  and  filled  bu  simple 
tracery.  In  the  ohurch  of  Mantes,  whose  section  is  shown  by  ?ig. 
926,  the  buttress  System  is  likewise  caloulated  for  no  passage 
in  the  triforium,  and  the  dimensions  are  so  moderate,  that  an 
arrangement  as  in  Paris  could  not  be  executed.  Besides  the  con- 
struction of  the  entire  ch'irch  is  very  simplerand  particularly 
recalls  Romanesque  architecture  by  the  small  siae  of  the  Windows. 

By  the  arrangement  of  vaulted  galleries  the  piers  and  walls 
of  the  middle  aisle  further  obtain  greater  safety,  that  in  Paris 
is  even  inoreased  by  the  flying  buttresses  above  the  vaults  and 
still  beneath  the  roof.  But  further  this  has  led  in  the  works 
mentioned  to  a  lesser  height  of  the  upper  clearstory,  so  that 
only  single  flying  buttresses  are  found  above  the  junction  of 
the  roof  of  the  gallery. 

Oalleries  in  the  transepts. 

If  we  now  ask  concerning  the  influence  of  the  galleries  on 


567 

the  form  of  the  transepts,  no  esoèiasions  are  given  by  the  Prei 
ch  Works  named,  for  in  Mantes  the  transverse  aisle  in  gênerai 
is  wanting,  but  is  single-aisled  in  Paris  and  Noyon,  and  hence 
galleries  are  lacking  thersin,  or  rather  those  placed  over  the 
side  aisles  between  the  nave  and  choir  open  into  the  transversel 
aisle  just  as  into  the  middle  aisle,  without  being  connected  n 
with  it.  Also  even  the  usual  plan  of  tbansepts  with  several  ai-l 
sles,  this  connection  before  the  gable  walls  could  be  made  only] 
by  open  galleries  above  as  in  Laon»  Sxtending  the  side  aisles 
around  and  thus  the  vaulted  galleries  on  the  gable  walls  are 
found  nowhere.  Therefore  the  gable  îralls  are  only  carried  so 
far  in  s-ympathy  with  the  design  of  the  galleries,  as  thèse  have| 
double  window  stories  over  each  other  and  above  the  triforium, 
While  they  are  removed  fro-n  ail  such  influence  in  Paris,  Only 
the  cathedral  in  Limburg  shows  in  the  peculiar  construction  of 
its  choir  and  transverse  aisle  at  least  a  substitute  therefor, 
The  two  last  parts  are  surrounded  by  side  aisles  and  passages, 
which  are  only  half  the  width  of  the  side  aisles  in  the  nave, 
and  also  but  a  fourth  the  width  of  the  middle  "âisle,  since  the 
vaulting  System  of  the  hexapartite  vault  is  of  square  form.  Ovei 
the  angles  of  this  gallery  on  the  transepts  rise  then  two  towers 
flanking  the  latter.  Accordingly  as  shown  in  ?ig.  925,  the  Sys- 
tem of  the  form  of  the  cross  section  in  the  transepts  appears 
in  the  same  way  as  in  the  aisle.  Sut  the  possibility  of  this 
construction  is  based  on  the  plan  of  the  vault  explained.  on  p 
414,  by  which  a  pier  stands  at  the  middle  of  the  gable  wall,  a 
and  was  dropped  in  the  plan  of  the  ordinarry  cross  vault,  or  ra- 
ther mast  lead  to  the  arrangement  of  a  balcony  o^en  above  and 
in  connection  with  both  galleries,  as  found  in  Laon. 

6,  Cross  section  of  simple  choirs,  transverse  aisle 
and  fables  of  the  basilica. 


Choir. 


Sxtension  of  the  window  of  the  triforium. 
As  before  stated  above,  the  entire  division  in  height,  thus 
the  widdow  stories  of  the  middle  and  side  aisles  and  the  trifo- 
rium, also  in  the  single-aisled  portion,  so  that  also  hère  if 
a  passage  is  found  before  the  lower  Windows,  two  internai  and 
one  external  passages  are  formed  according  to  the  usual  system. 
Trif oriums . 
5ach  lower  passage,  that  otherwise  is  usually  wanting  because 
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of  the  small  height  of  the  sills  of  the  Windows  in  the  side  ais- 
le,  and  that  is  to  be  regarded  rather  as  a  peculiarity  of  cert- 
ain régions  like  Burgundy,  Champagne  and  the  upper  Rhine,  résu- 
lta in  the  choir  in  a  certain  way  fpom  the  arrangement  of  the 
triforium,  in  so  far  as  represented  in  cross  section  in  Fig, 
9  .  ,  it  was  elsewhepe  necessary  to  turn  an  arch  b  between  the 
buttresses,  which  then  changes  place  with  the  lower  window  wall, 
so  that  the  arrangement  shown  in  the  side  Pig.  9  /  a  resutts  w 
with  a  lower  passage  a.  As  examples  of  this  kind  we  mention  No- 
tre Dame  at  Dijon  and  the  cathedral  at  Regensburg.  Prom  Pig,  9>î^ 
also  an  external  passage  could  meanwhile  be  constructed. 

If  now  in  Pig.  927  a,  as  this  is  also  the  case  in  Regensburg, 
and  is  likewise  first  results  from  the  construction,  the  floor 
of  the  triforium  is  only  formed  of  slabs  laid  from  the  arch  to 
the  Ttindow  wall,  there  res'ilts  one  of  the  cases  mentioned  on  t> 
351,  acoording  to  which  the  pointed  form  of  the  window^  is  not 
exactly  the  one  required.  Yet  it  is  found  in  Dijon,  but  in  ong 
panel  and  without  mullions,  as  then  also  in  the  middle  aisle  t 
the  horizontal  termination  is  only  obtained  by  placing  8  smaller 
pointed  Windows  side  by  side  (Pig.  848),  On  the  contrary  in  Re- 
gensburg the  square  inclos-ad  by  the  buttresses  and  that  floor 
slab  is  filled  in  the  richest  way  by  arched  tracery,  whose  sche- 
me  consists  in  a  pointed  arch  spanning  the  separate  divisions 
by  mullions,  so  that  above  the  spandrels  and  below  the  disk  it 
is  opened  in  other  forms  of  tracery. 

In  Notre  Dame  at  Dijon  as  in  other  churches  of  Burgundy,  the 
Windows  do  not  extend  down  to  the  floor  of  the  passage  as  in 
Regensburg,  but  are  rather  raised  above  it  by  a  plain  wall  sur- 
face. In  the  choir  of  S.  Bénigne  at  Dijon  is  then  found  a  furth- 
er  réduction  of  the  system,  so  far  that  the  lower  light  stories, 
and  hence  also  the  passage  appertaining  thereto  and  also  the  up- 
per one  found  above  the  triforium  are  omitted,  so  that  the  pro- 
jection of  the  latter  from  the  window  wall  is  found  covered  by 
a  wash. 

Likewise  there  is  sometimes  wanting  as  in  S.  Léger  in  Soissons 

the  window  in  the  back  wall  of  the  triforium,  so  that  both  light 

stories  on  the  exterior  are  separated  by  a  plain  wall  surface 

corresponding  to  the  height  of  the  triforium. 

Transepts. 
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What  is  said  on  the  plan  of  a  choir  with  single  aisle  applies 
in  the  same  way  to  the  longitudinal  wallu  of  the  transpts  and 
only  according  as  a  rule  the  length  of  the  polygon  axceeds  the 
èength  of  the  bay,  is  the  number  of  the  arches  of  the  triforium 
and  also  the  width  of  the  window  increased.  Hence  the  length  of 
bay  in  the  transverse  aisle  always  is  less  than  in  the  middle 
aisle,  as  the  case  in  r«halons,  where  the  Windows  are  divided 
in  the  former  into  3  parts,  in  the  latter  in  4. 
Rounds  alid  buttresses. 

By  the  junction  of  the  single-aisled  transverse  aisle  with  t 
the  three-aisled  nave  results  certain  spécial  arrangements  of 
rounds  and  buttresses  to  which  attention  is  hère  called, 

Bor  axample  Pig.  928  is  the  plan  of  suoh  «  part^of  the  oross- 
ing  arrangea  about  according  to  the  System  of  Chalons,  thereio 
a  being  the  crossing  pier,  b  the  opposite  wall  pier,  c  the  side 
aisle,  d  the  middle  aisle,  and  passages  are  to  be  arranged  bef- 
ore  the  irindows  of  the  side  aisles,  which  then  continue  before 
the  lower  Windows  of  the  t^ansverse  aisle,  Now  the  wall  pier  at 
e  requires  three  rounds  for  the  wide  cross  arch  supporting  the 
upper  wall,  while  the  simple  cross  arch  meeting  it  at  f  only 
needs  a  single  round.  îo  equalize  the  resulting  inequality  of 
the  number  of  rounds  on  the  sides  c  g  and  f  h  and  at  the  same 
time  produce  a  regular  plan  of  sufficient  strength,  àt  the  angle 
h  Project  two  rounds  but  only  one  at  the  angle  g.  Prom  the  form- 
er then  extends  down  to  the  floor  the  round  1,  as  well  as  the 
corresponding  2,  that  bears  the  cross  rib,  aad  since  the  latter 
in  the  transverse  aisle  already  rests  on  the  round  3,  they  form 
the  outer  columns  of  the  wall  pier  (?ig.  919),  so  that  for  the 
middle  one  with  the  same  projection  there  is  laoiing  a  base,  and 
therefore  occurs  the  preyiously  mentioned  necessity  for  corbel- 
ling  theœ.  (in  Pig.  919). 

By  this  peculiar  arrangement  is  then  solved  the  inharmonious 
contrast  of  ti.^:  single^ai  o  l  ad  to  the  plan  with  more  aisles  in 
the  happiest  manner,  while  the  next  bay  of  the  transverse  aisle, 
whose  upper  wall  above  the  dividing  arch  1  m  exactly  like  the 
middle  aisle,  of  which  Fig.  9*8  represents  a  t>ay,  cornes  to  stand 
over  the  dividing  arch  h  o,  so  that  thus  hère  corresponding  to 
the  round  1  and  likewise  to  the  rounds  5  and  8  continued  in  the 
window  mullions,  which  belong  to  the  dividing  arches,  extend 
above  thèse  in  smaller  siz3  as  seen  in  Pig.  918  at  g,  and  accom- 
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accompanying  the  window  mullions,  but  her©  the  corbelling  of  t 
thos©  bolonging  to  th©  œiddl©  œuilions  makes  ©qually  proJeotÎQj 
little  oolumns  superfluous.  ' 

By  reason  of  such  poculiari ti©s,  that  are  never  oapriciouson 
madieaval  works,  it  is  necoBsary  to  call  attention  to  this  not 
entirely  banished  conception,  whioh  see  in  caprice  the  oâtuce  .al 
of  Gothic  architecture. 

If  we  now  return  to  our  ?ig.  928,  then  i  k  gives  the  thicknesgl 
of  the  upper  windoir  wall  aad  of  tho  larger  columns  of  the  trifo-| 
rium,  so  that  the  dotted  Unes  s  s  z  détermine  the  width  of  the 
triforium  and  the  thickness  of  its  baek  irall* 

Over  the  junction  of  the  side  aisles  or  of  the  sido  choir,  th«| 
pier  in  question  between  the  two  viadows,  only  aside  of  being 
reduoed  by  the  passage,  receiving  the  diameter  i  k  +  k  t  is  no- 
wise  sufficient  to  oppose  the  thrust  of  the  yault,  but  for  the 
plan  of  a  buttress  at  right  angles  standing  at  this  place,  a  s 
sufficient  basis  is  lacking  on  account  of  the  passage,  Por  this 
reason  the  pier  in  question  in  Notre  Dam©  at  Dijon  is  set  diag- 
onally,  a  position  that  is  dertiidly  peculiar  above  the  junction] 
of  the  side  aisle,  and  its  appearance  is  not  explained  at  th© 
first  glance. 

If  we  now  assume  that  the  passage  before  the  lovrer  Windows 
resulting  from  the  plan  with  single  aisle  is  found  only  in  the 
transverse  aisle  and  not  in  the  side  aisle,  then  ocours  tho 
arrangement  of  the  changed  buttress,  closing  at  the  same  time 
a  part  of  the  window  of  the  side  aisle  concerned,  or  the  neoes- 
sity  of  a  flying  buttress,  that  however  strikes  the  side  of  the 
nearest  buttress,  and  hence  eitber  a  s trengthening  of  this  or  a 
wider  span  to  the  next  buttress  is  required.  Ail  thèse  differen-l 
ces  would  be  solved  in  the  easiest  manner  by  the  plan  of  a  heza- 
partite  square  cross  Tault  adjoining  the  middle  square,  oocupied 
in  Pig.  928  by  the  two  oblong  bays  of  the  transverse  aisle,  whe-| 
roby  &t    f  would  strike  only  a  bisecting  rib,  whose  thrust  is 
substantially  less. 

Gable  Wall. 

The  various  divisions  in  height  continue  in  an  entirely  simi- 
lar  way,  at  least  on  the  larger  and  perfectly  developed  designs, j 
also  on  the  gable  walls  of  the  trans"verse  aisle.  With  the  adop- 
tion of  the  System  of  biseoting  ribs  for  the  parts  concerned, 
as  at  the  cathedral  of  Limburg  and  the  collegiate  church  at 
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Wetzlar  (Pig.  936),  also  as  Fig.  929  shows,  the  outer  bay  of  t 
the  transverse  aisle  is  divided  in  7  parts,  and  there  generally 
results  for  thèse  gable .aalls  substantially  the  same  arrangement! 
as  for  longitudinal  walls,  so  far  as  theip  width  is  now  divided 
in  tiK)  parts,  each  of  which  nearly  corresponds i.to  the  former 
side  of  a  bay.  But  with  the  dropping  of  this  EarL'i  Gothic  arr- 
angement the  changed  proportion  of  width  leads  to  a  certain  pe- 
culiar  form  of  window  story. 
Otîper  window  story. 
What  fipst  concerns  the  npper  window  story  is,  for  the  gênerai 
proportion  of  it  to  be  an  approximate  equality  of  width  and  he-  ! 
ight,  or  even  a  prédominance  of  the  former,  and  hence  the  design] 
of  pointed  wiidow  filling  nearly  the  entire  width  and  divided 
by  mallions,  on  which  the  groand  line  of  the  window  must  be  that' 
of  the  vault,  would  be  mad^  substantially  heavier,  It  is  hère 
the  ratio  of  the  space,  which  on  the  assamption  of  a  more  cpnc- 
entric  plan  of  window  first  indicates  that  of  the  wheel  window, 
aside  from  the  fact  that  it  also  in  parely  formai  respects  is 
the  most  suitable  to  place  in  the  différent  architectural  forui 
of  this  gable  wall. 

Wheel  window. 

îhe  first  arrangement  consists  in  placing  the  centre  of  the 
wheel  window  at  the  height  of  the  base  of  the  vault,  whereby 
there  is  a  crescent  area  between  the  circle  and  the."  side  arch 
and  between  the  circle  and  the  covering  of  the  triforium  remain 
two  spandrels,  î?hich  if  the  radius  of  the  circle  does  not  quite 
agrée  with  the  height  of  that  covering  from  the  top  of  the  capi- 
tal of  the  round,  would  be  stilted  by  a  rectangle.  On  the  older 
Works  like  the  cathedral  of  Rheiœs  and  Notre  Dame  at  Dijon  (Fiés.| 
9^3,  9>4),  the  surfaces  of  the  différences  inside  and  outside 
are  plain  walls  and  essentially  contribute  to  the  quiet  effect 
of  the  whole.  Those  crescent  surfaces  above  are  then  on  the  tr- 
ansepts of  the  cathedral  of  Amiens  therefore  made  higher,  so 
that  also  the  side  arch  is  a  stilted  semicircle,  and  hence  the 
horizontal  diameter  of  the  concentric  wheel  window  is  raised 
by  the  amount  of  this  stilting,  and  thus  the  whole  requires  a 
lesser  height.  But  the  last  considération  did  not  control  in 
Amiens,  but  exclusively  that  of  a  perfect  solution  of  those 
différence  surfaces. 

But  on  most  works  the  wheel  window  is  set  in  the  pointed  side 
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arch,  so  that  those  crescent  surfaces  above  are  either  simply 
opened  or  are  filled  by  forms  of  tracery.  'The  omission  of  the 
lower  spandrel  was  then  easily  effected  in  tlie  same  manner,  and 
meanwhile  was  made  essentially  more  difficult  by  the  addition 
of  that  rectangle,  which  œen  could  not  décide  to  leave  unbroken 
on  the  richer  works»  To  fill  the  latter  was  offered  the  arrange- 
ment of  a  System  of  mallions,  Vîe  believe  that  it  can  be  assumed 
from  several  analogies,  that  in  modem  times  the  solution  in 
question  would  bave  chièfly  consisted  in  this^  that  the  parts 
of  this  filling  divided  by  mullions  and  spanned  by  pointed  arch- 
es could  hâve  been  adapted  to  the  circle  by  thcreasing  the  hei- 
ghts  at  both  sides  like  organ  pipes.  Such  an  arrangement  causes 
a  monotonous  and  bad  effect  with  a  greater  number  of  the  divis- 
ions. But  in  the  middle  âges  the  sensé  of  form  was  far  more  de- 
veloped  than  at  présent» by  the  continuai  considération  of  corr- 
ect art  Works,  and  accordingly  the  design  was  richer.  And  just 
in  the  solution  of  such  small  différence  areas  is  expressed  most 
clearly  the  peculiarities  nentioned.  îherefore  we  cannot  omit  a 
référence  to  two  entirely  différent  species  of  the  arrangement 
in  question. 

îhus  on  the  transverse  aisle  at  Amiens  belonging  to  the  14  th 
century,  that  rectangle  under  the  circle  is  separated  by  a  hor- 
izontal division,  and  below  this  by  a  System  of  8  pointed  bisec- 
ted  blind  arches,  but  the  spandrels  by  two  corresponding  to  two 
of  those  and  filled  to  the  circle.  The  entire  arrangement  is  on- 
ly  clever,  and  not  exactly  talented,  and  already  shows  the  beg- 
inning  déniai  of  the  wheel  window,  that  in  a  sensé  only  occurs 
as  the  dominant  part  of  a  great  round  arched  window.  We  compare 
it  with  the  corresponding  one  of  the  transept  of  Shalons,  which 
in  magnificent  design  and  bold  exécution  scarcely  has  its  equal 
(Pigs.  932,  932  a).  Hère  the  side  arch  remains  as  a  pointed  arch, 
and  the  entire  area  enclosed  by  tt  down  to  the  floor  of  the  tri- 
forium  es  filled  by  a  window,  whose  form  is  dominated  by  the  in- 
serted  wheel  window  in  a  decided  way,  aèthough  its  diameter  is 
less  than  the  span  of  the  side  arch.  Then  there  is  that  mention- 
ed  on  p  407,  the  motiie  employed  in  the  aisle  for  lowering  the 
little  columns  of  the  longer  window  mullions  to  the  floor  of  the 
triforium  and  executed  in  a  manner,  that  two  of  the  panels  bor- 
dered  by  thèse  little  columns  are  added  to  the  outer  circle  of 
the  wheel  window,  whose  pointed  arches  are  placed  at  the  heights 
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of  the  capitals  of  the  rounds.  The  little  columns  thus  strengt! 
en  the  triforium  in  thèse  oarts  and  hère  also  détermine  the  di 
eter  of  the  wheel  window.  The  space  remaining  between  the  whee! 
the  top  of  the  triforium  and  the  columns  mentioned,  then  inste; 
of  being  a  System  of  mullions  as  in  Amiens,  is  hère  filled  by  ' 
quatrefoils  adapted  to  the  circle,  and  therefore  filled  toward 
the  ffliddle  by  quatrefoils  dininishing  in  size.  The  membering  o; 
thèse  latter  is  secondary,  i.e. ,  they  lack  the  strengthening  w 
which  the  columns  mentioned  and  the  outer  round  of  the  wheel 
window  corresponding  to  them  afford,  which  latter  therefore  fo 
ffis  a  projection  before  the  quatrefoil  only  furnished  with  a  pi, 
te  and  chamfer  like  simple  window  mullions.  Accordingly  the  qu, 
trefoils  support  the  lower  half  of  the  circle,  or  rather  stres 
it  and  présent  the  yielding  of  the  separate  pièces  in  a  centri 
fugal  direction.  The  same  System  is  executed  omtside,  but  only 
with  the  différence  that  those  little  columns  end  at  the.stone 
slabs  covering  the  triforium  and  therefore  are  much  shorter  th, 
in  the  interior.  The  Windows  of  the  triforium  again  correspond 
exactly  tn  the  internai  spans  of  the  arches,  and  reèeive  a  par 
ticularly  rich  treatment  by  the  crowning  gables. 

Windows  with  pointed  arches  in  the  gable. 

^n  later  works  the  wheel  window  isjfound  to  be  sppplanted  by 
an  ordinary  pointed  window,  indeed  adorned  in  the  richest  form 
by  mullions  and  tracery,  thus  a  characteristic  arrangement  for 
this  place  by  such  a  one  that  can  occur  everywhere.  jjjeanwhile 
examples  of  this  kind  are  already  found  in  Sarly  Gothic  works 
like  S.  Léger  in  Soissons  (Fig.  935). 

In  later  times  men  proceaded  to  proclaim  the  window  in  the 
gable,  that  is  found  in  the  richest  manner  in  the  cathedrals 
of  Cologne  and  of  Meaux,  as  oharaoteris tio  of  the  Herman  Gothi 
and  forming  the  proper  conséquence  of  the  System.  Only  so  much 
of  this  is  true,  that  the  origin  of  most  German  works,  at  leas 
of  the  richer,  falls  in  tinoes  in  which  even  a  certain  exaggera 
tion  of  verticalism  was  in ten tionally  sought  and  that  exaggera 
ted  consistency  down  to  ail  deiaiis.  The  system  of  feothic  oons 
truction  leads  with  entire  neoessity  to  a  predominating  vertio 
effect  of  the  whole,  which  however  in  the  siœplest  of  the  earl 
ier  works,  as  shown  in  Pigs.  933  and  934  representing  the  tran 
sept  of  Notre  6am©  at  Dijon,  is  already  just  as  powerful  as  in 
the  likewise  great  wheel  window,  indeed  contained  as  the  cbief 
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objeot  in  tbe  west  end  of  the  Strasburg  minster,  Ob  that  of  Col- 
ogne  catbedral.  But  the  assumption  tbat  this  grand  charaotor  of 
the  whole  is  oarried  out  in  its  détails,  and  tbat  ail  more  neu- 
tral  fortns  must  be  ©xcluded  applied  witb  entire  necessity  to  the 
ramoval  of  ail  circles  included  in  traoery,  and  bence  led  to  the 
forms  of  the  English  porpendicular  style,  in  wbich  oortainly  tbe| 
round  window  was  everywhere  supplaated  by  tbe  pointed  window, 
but  also  tbe  separate  divisions  of  tbe  tracery  presented  only 
proportional  répétitions  of  tbe  main  form  of  tbe  wbole. 

While  in  Gologne  the  side  arch  in  the  transverse  aisle  is  alsol 
a  window  arch  at  the  same  time,  and  the  triforium  yet  retains 
the  simple  form  of  an  arcade  balustrade,  there  is  found  at  Meauxl 
a  more  affected  arrangement,  where  the  proportion  of  height  doesl 
not  permit  a  similar  development,  whose  System  se  represent  in 
Pig.  931  from  a  hasty  sketch.  Hère  the  width  of  the  window  divi-| 
ded  in  3  parts  and  filled  «rith  rich  tracery  is  about  a  third  1 
less  than  the  span  of  the  side  arch,  and  theref orcits  ground  1 
line  is  raised  above  that  of  ths  latter.  The  triforium  is  appr- 
oximately  of  the  same  width  and  is  then  divided  in  4  panais  c 
crowned  by  gables,  and  each  of  thèse  is  again  bèsected  by  a  mid-| 
die  mullion. 

ÎBÔ  paiâSâgfl  above  tbe  triforium  is  also  found  inside,  and  like 
tbe  triforium  is  furnisbed  with  a  tracery  balustrade,  Tbe  height 
beloff  the  triforium  corresponding  to  the  side  aisle,  in  which 
should  be  continued  the  windoît  story  of  the  latter,  is  then  sp- 
anned  in  tbe  full  width  of  the  transTrerse  aisle  by  3  divisions 
îîith  pointed  arches  and  crowned  by  gables  on  4  pier  bodies  set 
diagonally  and  crowned  by  pinnacles,  the  gables  being  again  div- 
ided  in  4  panels  by  a  system  of  large  and  small  mullions,  about 
tb©  lower  third  of  which  is  eut  off  by  a  horizontal  member  cor- 
responding to  the  window  moulding,  in  which  hoîrever  tbe  same 
System  of  oullions  extends  to  tbe  floor,  thus  representing  an 

arcade. 

If  we  also  compare  this  happily  designed  system  to  that  of 
ebalons,  there  results  a  subatantial  différence  characteri aing 
tbe  différent  style  periods.  Hère  is  seen  the  endeavor  to  unité 
into  a  vertically  acting  group  two  stories  separated  bopiïontal- 
ly  from  eaob  other  according  to  their  nature,  namely  at  Chalons 
tbe  triforium  witb  the  uppar  and  in  Meaux  tiiith  the  lower  windo* 
story,  or  tbe  blind  arches  replacing  it.  5ut  in  the  first  place 
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this  purpose  is  attained  in  a  structural  way,  for  without  tiiosel 
little  columas  extended  downward  and  the  ©rches  turnad  on  thoi 
the  graceful  opening  of  tha  spaoo  under  the  rose  window  would 
not  well  be  possible.  On  the  contrary  in  Meaux  ail  was  obtainedi 
in  a  purely  décorative  way  merely  by  the  arrangement  of  pinnao-| 
les  and  gables,  which  contributed  so  little  to  strengthen  the 
construction,  that  they  could  be  almost  entirely  removed  with- 
out injury. 

If  according  to  rule  the  triforium  on  the  transept  g&ble  har-| 
monizes  with  those  of  the  nave,  there  are  also  exceptions  to  t 
this  as  iD  Rheims,  where  they  hâve  the  same  height  but  consist 
of  only  three  spans.  The  same  little  dividing  columns  then  bgap| 
the  front  ends  of  the  stone  blocks  extending  to  the  back  wall, 
T^hich  form  the  springings  of  the  likewise  semicircular  tunnel 
vaults. 

Lower  irindow  story. 

For  the  lower  window  story  the  breadth  prédominâtes  iven  mors 
than  for  the  upper  one,  that  for  the  same  heights  resulting  froB 
the  cross  section  of  the  whole  will  not  even  permit  the  arrange- 
ment of  the  ïïheel  window,  entirely  aside  from  this,  that  such  a 
répétition  must  weaken  the  effect,  Thus  there  remains  only  the 
arrangement  of  several  Windows  placed  above  each  other,  as  thsy 
likewise  resuit  from  that  arrangement  of  plan  represented  in 
?ig.  9^9  with  a  separate  cross  vault.  Thus  is  found  in  Chalons 
(Pig.  9^2)  two  Windows  divided  in  two  parts  and  beside  each  oth- 
er, in  Rheims  and  S.  Léger  at  Soissons  (élévation  in  Fig.  935) 
are  three  single  ones,  but  five  such  are  in  Notre  Dame  at  Dijon.| 
(?ig.  934). 

The  passages  before  the  lower  Windows  hère  appear  in  the  same 
way  from  the  construction,  es  in  the  choir  plans  {fig.  927).  In 
Fig.  930  let  a  b  be  the  back  wall  of  the  triforium  or  the  lower 
window  wall,  then  according  to  the  System  of  Chalons  for  suppor- 
ting  the  triforium  arcades,  that  are  necessary  with  angle  piers 
connected  by  arches  with  the  middle  pier  c,  which  then  to  perm- 
it passage  is  penetrated  or  must  be  replaced  by  one  or  more  de- 
tached  little  columns  according  to  the  division  of  the  width  of 
the  arch.  If  then  as  in  Rheims  is  also  assumed  for  this  passage 
the  before  described  spanning  of  the  triforium  by  three  parallell 
tunnel  vaults  borne  by  thèse  columns,  then  a  harmony  of  the  div-| 
ision  of  the  window  with  the  arcade  thus  formed  would  become  a 
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oecessity.  But  according  to  the  usual  arrangement  whereby  the 
little  columns  are  only  connected  by  arches  and  so  form  a  wall 
from  which  the  floor  slabs  are  laid  to  the  windait  wall,  can  thisl 
agreement  disappeap.  -  very  peculiar  arpangement  of  the  last  k 
kind  is  found  in  Notpe  Dame  at  Dijon  (Pig.  9^3).  Hère  are  arpan-l 
ged  in  the  intepior  two  little  coluinns  connected  together  and 
the  angle  piers  by  segmentai  arches  and  thus  fopming  three  div- 
isions, yet  behind  which  in  the  back  wall  ape  actually  a  very 
charming  appangement  of  five  slendep  pointed  Windows,  vepy  hor- 
rible to  fanatics  for  greater  regularity. 

Below  the  lowep  window  stopy  ape  then  found  poptals,  apranged 
as  genepally  in  the  tpansepts,  the  doopways  as  in  Ghalons  (Pig. 
9^2).  But  if  the  heights  pestlting  from  the  entire  dimensions 
are  not  sufficient  *fop  the  lattep,  thep  can  also  extend  into 
the  passage,  which  then  as  in  the  side  aisles  of  the  cathedpal 
of  Regensbupg  and  of  the  i;iiebfpauen  church  at  Trêves  extends  c 
ovep  Étaips  pising  at  both  sides. 

But  greatep  poptals  must  close  at  least  a  part  of  the  Windows 
by  theip  apches  and  gables.  Thus  at  Ghalons  of  the  Windows  visi- 
ble in  the  division  in  question,  only  the  uppep  cipcle  in  the 
tympanum  of  the  apch  is  actually  epened  and  glazed,  the  lowep 
papts  remaining  only  blind  apches.  This  necessity  has  then  led 
usually  to  a  complète  omission  of  the  appangement  of  Windows  a 
and  the  dipect  adoption  of  a  system  of  blind  apches  as  in  the 
tpansepts  of  Amiens,  an  appangement  that  coppesponds  to  the  str- 
uctupal  conditions  in  like  mannep,  in  so  fap  as  thepeby  is  obt- 
ained  the  pequiped  bpeadth  fop  the  design  of  the  uppep  papts  w 
without  excessive  wall  supface,  and  with  which  those  of  the  pas- 
sage are  just  as  well  appanged. 
Interior  of  the  portais, 

lîhile  in  Chalons  the  dooPways  intepnaliy  pemain  without  déco- 
ration, the  tpansepts  of  Amiens  exhibit  one  kept  indesd  in  œode- 
pate  dimensions,  but  an  imsr  portai  with  its  gable  extending 
into  the  séries  of  blind  arches  ovsr  il,   A  gpeatep  development 
of  the  lattep,  which  must  be  sought  not  at  ail  in  its  gpeater 
ppojection  inside,  would  then  occupy  the  entipe  wall  supface  un- 
dep  the  tpiforium  and  therefore  exclude  the  lowep  window  story. 
âuch  appangements  are  chiefly  found  at  the  westepn  poptals.  Thus 
in  Rheims  the  space  between  the  internally  visible  members  of 
the  jamb  and  the  neapest  pounds  is  animated  by  a  system  of  blind 
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arches  filled  with  figures  in  relief  and  arranged  in  several 
tiers  over  each  other,  whioh  also  extend  above  the  enner  arch 
under  the  floor  of  the  triforium,  and  thus  forni  an  extremely 
rich  enclosure.  în  the  new  transept  at  Cologne  the  wall  surfaces 
between  the  doorway  of  the  triforiuE  are  animated  by  the  arran- 
gement of  a  great  number  of  saall  niches,  which  by  the  corbels 
placed  in  them  and  the  canopies  over  them  for  places  of  figures 
appear  characteristic.  This  is  an  arrangement  which  goes  beyond 
the  structural  condition  of  economizing  a  mass,  as  expressed  in 
the  blind  arches  at  Amiens  and  the  internai  portai  arch  of  Rhei- 
ms,  and  obtains  a  purely  ornamental  importance,  but  even  there- 
fore  perhaps  should  hâve  been  repeated  in  the  opposite  transept, | 
but  in  entirely  but  nearly  similar  form. 
Organ  gallery  at  the  west. 

Certain  modifications  may  occur  by  the  requirement  of  an  organ j 
gallery  on  the  western  wall. 

The  monumental  solution  of  this  problem,  found  inside  the  wes-j 
tern  gable  of  the  cathadral  at  Boissons  or  the  transept  gable 
at  Laon,  can  be  termed  an  extension  of  the  arrangement  of  the 
side  aisle  into  ths  bay  of  the  middle  aisle.  There  came  then 
betwesn  the  western  pair  of  piers  ons  os  two  corresponding  aisle 
piers,  but  each  smaller  pier  stands  according  to  the  width  of 
the  span,  from  which  extend  to  the  western  wall  the  ribs  of  the 
floor  of  the  gallery,  and  a  vault  is  turned  to  correspond  to  th- 
at  of  the  side  aisle,  îhat  with  the  arrangement  of  a  middle  pis? 
the  direction  of  the  ribs  is  to  be  arranged  with  regard  to  an 
inner  portai  arch,  and  may  make  necessary  an  inserted  triangular 
vault  is  self-evident.  MeaTiwhile  io  thés  case  would  be  préféra- 
ble the  arrangement  of  the  portai  towers  of  the  cathedral  of 
Paris,  where  for  the  sufficiently  strong  middle  pier  separating 
the  two  doorways  are  turned  the  bisectiog  ribs  of  the  ootaparti- 
te  vault  of  the  lowsr. 

B'rom  the  entire  arrangement  of  such  an  internai  gallery  it 
follows,  that  a  richer  triforium  can  no  longer  be  employed  froni 
the  aisle.  Yet  the  design  of  the  triforium  itself,  or  that  of 
a  passage  in  the  thickness  of  the  wall  beneath  the  west  window 
map  be  of  great  use  for  access  to  the  works  of  the  organ.  That 
the  organ  is  to  be  limited  in  its  height  as  far  as  possible  and 
is  to  be  so  formed,  that  the  existing  west  window  remains  uncov- 
ered,  las  already  stated  earlèer.  But  this  care  may  lead  to  pla- 
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placing  the  vaults  in  question  lower  than  those  of  the  side  aisj 
For  more  on  the  combination  of  the  western  or  a  transept  gable] 
with  the  towers,  see  the  Section  treating  the  latter. 

Simplified  arrangement, 

The  before  eiplàined  arrangement  of  the  transepts  is  peculiar 
to  great  cathedrals  and  requires  their  dimensions.  If  thèse  are 
wanting,  then  the  heights  are  more  limited,  and  there  results 
the  necessity  of  simplifyiîig  that  system. 

?irst  is  a  réduction  of  the  upper  window  story,  no  longer  per- 
mitted  by  the  arrangement  of  a  rose  window  filling  the  width  of 
the  transept,  or  in  gênerai  a  great  arrangement  of  Windows  dom- 
inating  the  entire  surface  of  the  wall  in  the  élévation.  Since 
the  prédominance  of  this  wiadow  story  is  a  condition  of  the  uni- 
fied  effect  of  the  entire  System,  then  must  the  triforiam  be  om- 
itted  on  the  gable  wall  of  the  transept,  and  the  communication 
of  the  passage  above  the  triforium  on  the  longitudinal  wall  of 
the  transept  with  the  latter  be  made  ty   stair  towers  at  the  an- 
gles of  the  transept,  while  the  triforiums  themselves  are  con- 
nected  by  a  passage  above  the  lower  séries  of  Windows. 

Such  an  arrangement  is  found  in  Notre  Dame  in  Dijon  (Figs. 
933,  934),where  the  stair  towers  in  kuestion  are  corbelled  out 
directly  below  the  lower  passage,  and  ther-efore  must  evidently 
fisst  satisfy  the  jjprpose  -nentioned  above.  The  same  simplified 
arrangement  is  found  on  the  transept  of  3.  Léger  in  Soissons  ( 
(Pig.  935i,  where  the  stair  towers  are  still  carried  to  the  gr- 
ound,  just  as  on  3.  Martin  in  Laon. 

Ail  thèse  arrangements  are  based  on  this,  that  the  upper  win- 
dow on  the  transept  gable  fills  the  height  taken  by  the  window 
story  and  triforium  in  the  aisle  nnder  considération. 

By  the  arrangement  of  a  portai  then,  as  mentioned  above,  also 
the  lower  window  story  is  omitted.  Bowever  the  horizontal  divi- 
sion of  the  aisle,  and  wherever  possible,  also  the  passage  above 
the  height  of  the  side  aisles  must  be  carried  across  on  the  tr- 
ansept gable,  in  order  to  connect  et  with  the  whoel  both  natur- 
ally  as  esthetically  tasteful.  îo  moit  this  division  and  te  fill 
the  transept  gable  by  a  window  extending  down  to  the  sill  mould- 
ing  of  the  side  aisle,  strictly  taken,  with  the  design  of  a  cl- 
earstory  as  a  transept  gable  constructed  to  briné  into  connect- 
ion a  System  of  aisles  of  iqual  height. 
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7.  Sxternal  Treatment  of  Gables. 
Lower  wall  of  the  gable. 
Up  to  the  base  of  the  roof  there  resuit  the  différent  develoi 
ments  of  the  gable  front  from  vrhat  has  been  said  in  the  cross 
section  heretofore,  according  to  the  simpler  or  richer  design 
thereof.  Therefore  we  first  turn  to  the  examples  given  Ir  Figs. 
931,  932,  933. 

Small  towers  or  buttrssses  at  the  angles. 

A  means  essential  to  an  effective  treatment,  as  the  principlgj 
of  construction  already  give,  lies  in  a  bold  handling  of  the  an- 
gles, in  flanking  the  gable  either  by  buttresses  of  increased 
importance  or  by  small  angle  towers.  Both  arrangements  then  of- 
ten  coïncide,  for  the  outline  of  the  building,  either  ooourring 
connected  together  as  in  ?ig.  934,  or  that  on  the  battresses  arel 
set  two  angle  turrets  at  a  certain  division  of  the  height,  usa- 
ally  corresponding  to  the  base  of  the  roof,  that  extend  above 
the  apex  of  the  gable. 

The  importance  of  this  treatment  of  the  angle  must  naturally 
increase  Bith  the  opening  of  the  gable  wall  by  that  form  of  win-l 
dow  occupying  the  entire  soan,  where  the  thrust  of  the  arch  loadj 
de  by  the  gable  already  créâtes  a  structural  need  for  stiaength- 
ening  the  îfidth  of  the  abutment.  Conversely  it  is  reduced  for 
a  closed  treatment  of  the  gable  wall  and  is  also  reduced  with 
a  smaller  width  of  window  to  the  dimensions  of  the  ordinary  but- 
tress,  so  that  tfeen  are  al30  wanting  those  angle  turrets  extend- 
ing  above  the  apex  of  the  gable.  Yet  where  the  latter  are  found 
without  the  need  of  strengthening  the  abutment,  as  in  Limburg 
and  Wetzlar  (Pig.  93^),  since  their  form  in  a  sensé  is  derived 
from  the  form  of  the  plan,  thus  in  the  first  place  from  the  ar- 
rangement of  narrow  passages  across  the  transept,  on  the  latter 
from  that  of  the  internai  angle  pier  (Pigs.  B54,  936  a),  which 
permitted  the  use  of  this  «50  extremely  effective  motive  in  res- 
pect to  form.  Other  examples  of  an  aruangement  of  tëe  same  nith 
a  smaller  width  of  the  window  are  shown  by  the  cathedral  of  Meis- 
sen  and  that  of  Magdeburg. 

Blind  arches  near  the  upper  Windows. 

The  effect  of  that  design  of  windoTf  opening  the  full  width  of 
the  gable  wall,  is  so  overoowering,  tàat  certain  deslgni  are  ex- 
plained  there^y,  which  by  a  différent  construction  approxiaate 
this  effect  by  variously  treated  blind  arcades.  ÂQ  examplc  of 
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7.    ixoernal  'iTôat^ont  of   Sables. 
Lower  ivall   of  ths   iaols. 
Ud  to  the  base  oi   zhe  rcof  tners  result  the   difisrent  cieveior- 
iients  Oi    the   yacle   ircnt   t^on]  :vnat.  iias   béer,  said  in  the   orcss 
section   neretofore,    3Ccordin-::   te   the   sixcler   or   rioner  âesi^in 
thersof.    'iherefore   fie  fireu   turn    ce   tne   exan-pies  ^iven   ir  ïi^'i^ 

S. -a  a].  1  towers  or  battras  s  es  at  the  an?l8  3. 

:i  xeane  esceatial  te  an  etieetive  treatmsnt,  as  the  erinci;:!;: 
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ixuer* tance  or   oy   Siiiail   an??le  tcvvers.    _etn   arranC'e.T:ent3  then  of- 
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ei  the  cailoin-,  eitner  occurrin-" 

eonnecteci  to^ether  as  in  71%.  93-^,  or  that  on  the  buttresses  are 
set  two  an^le  turrets  at  a  certain  division  cf  tiis  height,  asu- 
ally  corresDonâin^  to  the  case  of  the  roof,  that  extend  abcve 
the  apex  ci  uhc  R3b]. e. 

îne  irGCortance  of  tais  ureatvneQo  of  tae  an^le  must  naturally 
increase  with  the  ocenin-  of  tae  liablc  ;vall  by  thaû  forni  cf  ,vin- 
do77  cccuoyin'^  the  entire  scan,  ;-;nere  the  thrust  of  the  arch  loa::- 

^  r\      r-,  TT     -h  i-  '^      -  -  '"  T   o      T  1  r»  .~.  î5  -"i  -T     /-»  vi  n  '^  ■**  «^  '-'      "i      "•  +  v>  >  T  /-.  -j-  n  r>  r»  1       ri  '^  ^^  n      ^  f^^f      c'  "i"  T>  ,Ci  n  >*  "^  n 

uO     Dy     Léo     ,x,u.i^-Lw     J.j.I_..i.iV     ^^   >,^ow^     .-.     .-.^  u  i.  u  «^  0  u  j- Ci  X     Uv^v^'J.     j.ui.      o  uiloui:^  Uli 
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a  olosed  treatzLCnx  of  tne  %aclE  v^all   and   is   aise  reduced   uitn 
a   3:ialier  vridta  of   rvindovv   te  the   dimensions   of   the   ordinary  but- 

Ij  "  S  O  iw  ,        O  w        o  ii  d  U        b  C  w  1-       !..  L.   w      ._.,  X   J  •w'       .1    .'•  u  <.'  X  IJ  -,        u  '  J  \J  O  _•■       _»  i;  .-^,  J.    ^        U  Ltl   J.  '^  U  O       CAO  ■.>  li  ■.* 

in^  above  tne  apex  of  the  Jiaûle*  fet  v.aere  the  iatter  are  founâ 
without  the  need  of  stren^thenin'r^,  tne  abutment,  -..s  in  r,,i:r.cur- 
and  ^etzlar  (?i2.  936),  since  their  ior.ii  in  a  sensé  is  deriveo 
ipcn:  tae  for.L  of  tne  clan,  thus  in  th-  F-T---i-  -1^.-=.  -îr^^,^.   th^  o 


r-n n ,-^.o.T'£3nt.  of  napro'.'.'  cassa xes  aoross  t. 
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transsct,    on  tne  iatter 


irO'i;   t'nat  of 
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,  Il    i^l  X  v^  t* 


pern-itted  the  use  of  tais  so  extreirely  e-^'fcctive  votive  in  ree- 
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J.  ^ 
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athedral  of  :'e' :- 


a  s;raller  ^Tidth  of  the  ivindov;  are  sbo^TS  ey  t 
sen  and  that  of  l'a^iebur^'. 

3].inà  arches  near  the  upper  windorrs. 
Ih3  sffect  cf  thrt  vesi^^n  of  'Tindcvr  oeeninr;  the  full  ;7idth  o:' 
tne  ^'ai;Ie  wall,  Is  30  ovsraciverin:^,  taat  certain  désirons  are  ex 
c/iainiJ  uur-:repy,  whicn  cy  ^  uirTerent  construction  accroxiniate 
tais  eff.ot  jy  variousl^  t-eated  :;lind  arcaees.  hn  exaiicle  cf 
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olosin:^  the  7;hec;l  7;in:iCïï  1-3  ad;;oin3i  at  âaoh  side  by  a  smaller 
one  filliû-^,  th-  soaces  near  te  tnc  cuttresses,  A'hioa  are  secar::;- 
ted  froîE  the  '-^reat  ons  only  by  Lha  licLle  colamns,  sapccrting  z 
the  archea  passaï^e.  :?vsn  mors  clainlv  is  cxcrssosd  the  endeavor 


■  j 


1"  1^   "h  r"  E  n  •:?  C-.  f'  "!"   ^-;  ->  W  1  .- 


at  OoLuar,  on  which  ai  sach  sii-  ci  tha  pointca  windov.  in  c  ai- 
visions  fillin^  accut  2/5  of  oQS  v;idtû  of  tbe  ^^aole,  is  a  clin:^ 

>»  -n  ->  i-i        '^  •.-.  4-  ■!   v>  (~.  1    T  j        -<  c  •--.  r;  y»  ri  ■•"   -  --5       -P  p  /^  •<■        ^■  n  n  -<-  o  n  H        —   -^  ,»  ^  j-,  ^  J        X 


.1 


y    ciossa   trefo-'.l 


a^r'chos   a^d   sjrov«ned   cy   Haol-^s   flanÀc^a   Dy    uinnacles. 
F  a  S  S  a.  g  ^    on     t  h  e    triangle    o  f    thc    r'  a  b  1  e  . 


iiao   now   3onc£î?u5   "oû.:_   iC'i'.L  oi    uu 
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t.  "n  ;=■  r.-ri  ^  n  cl  - 
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:  elavation  of 

,   >   r-y  — '   i-  .\  ^   !  .3  -:-  -r  oi  v>   -■-  «-^   "*"  "  -r^   1  ^,-f-^  c  >■"* 
-  I 


i  L  i.  1- J.  i:   X  il   -  • 


w»  ; 


alon^  'ubo  cavos.  If  taan  ta; 


'-    L  J      u    _U    ii-.  i^A-    o    -..-  ^^  «w*    tz   i.i  •-'    ■w'     V^    X    W  *_i  J  I     ^      U  .i-i  *.J  *-    ^ 

ne   ^uûters 


r-  '•> 


V.-  i.  W  -i- 


vs?  'Gns   ea:i5   01    wa=^   ca 
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v_.   ^  l   li  X  w  -^ 


tj        u  i. 
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o  r-\  r  y> 


^  r^r><>  t^  ■■-'i  -i  r  ;■       i  7",       '*,  ~  '■'  [ 

a   c-c;tn:anicatioa. 
i.  Q  a  u  y 


1  u> 


^^    w/  .* 


rl-^l  c-. 


L.  ^^  <>t  La  w*    y 


,aa   aia.m    ,vaii   ci    c.v 


Cl  L/  -1-  w       U  1.   .L  C/iJ  - 


i;--.  iJU^-'  1-         w 


a  io  antirely  cloS' 


.ri  ï^  '■  î'j  £  Ti  a  a  a  C  a  c  o  v*  c 
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•    if  i  O  ]   J.  U  O   û  O  ^  u  J.  v^  l-j.   J.  ii   ./  i.  -i  •    y  ^~^      Ci, 


:';0(V  cQrnpare  i:a3  xirsu  j 
then  the  antirc  thicknass  ai  tha  àividini^  arch  remains  up  te  t 
the  ivindo^i  vjall  ceneatb  tha  roof,  ;vitaout  an  y  appearanoe  in  tne 
devslocn.8nt  of  tho  aievation.  dtilization  of  it  is  Kenerallj  n 
near  to  a  siiEclsr  lorx  ci  arecs  section  of  uhe  full  taic^ness 
of  thc  ^ablc  ;Tall,  and  iiiay  first  ccasist  in  tha  use  of  the  tri- 
foriuï  in  tnc  lacli  trianils. 


'na: 


O  w  U.  W  ^i     u  i-  ^'  Il  o  w  o  ij 


;, ctzlar  v  "i^.  ^:aj 


=cie  01  tne  oolle^iatc 

iiCAi.»^*i     ^..^--^J*-^—  -'---V-*-     »,'-''' 

;7indo-  ^all,  and  accve  uhcii  in  "ii.  3  4  is  visible  inbcrnal  pi- 
ers  and  the  elosed  ^able  viall,  froïï^  .viiien  are  Laia  taia>  stona 
cioeks  to  thoss  piers,  that  afford  iiî,porba;ri^  supcoru  fer-  tares 
oointea  tunnel  vaults  tum-d  frein  eier  to  pier,  se  that  the  la:.- 


ar  eover  tne  passade  cccwaen  oiers 


"1     ■"  4-  i'.  ,-.  -» 


exaiPleS  et   CCc;  oa-r"  nxuu,   («ux^ii  ..j.<v_v^^  .^^y^^^^v.  _.-^.^^'_...   Lxw.. 


[1  ':;  t  o     ^  J 


tnc  lit; 


iu:an3    3ivi':in-    tn. 


.  S_/  vX  il  sj  . 


,  "    ,  -i    '  ,         .  i  r-»  /**  .  -1  C*  V^  -C-, 

U**  ^     :^  ^  v/'  1.;      '-v^  ■■„. 
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^-  -i  >j  . (  n      .^  j       b  -,  w      -  J.  -^  i-  o  iw  o  u      -^  iwi- 1^  jL  -- u      w  ^       u  t*  w     w v—  u  ii  w ^-i  i.  Ci. ±       a  (j     U  i  !;  0  U  P  1.'         i-H  C^ 

-;abl6  enclostid   cy   ^'rsat   to'vsrs   on   tr.'e   sa^.e  -.vcrk  (iJlv„   937).    ir.r 
!L9   iLotive   is   thcn   sncvin   in   a   ;vay  ziore  nsarly   allied   te  the  .•:i- 
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"l  iC>      --^  Q  ■■.•  .•>  £i  'î  r>  y  "1    o      a  \ 


bis  01  netzlar  by  the  trannect  ^aolss  o 

sen  and  Va:;:d3bur".  and  cy  3.  Slasien  in  ^.^^alhausen.  Hcre  thcse 


^'/idci^'   soacïïd 


rnr 


^-^  H    o  o  r*  --5 


/-*  71  r>  T*r  --H  r^  W      p  T»  n  o  T} 


direction 


of  iLullioas  ^ithout  cacitals,  -vhich  a!:^ain  follcv;  tb: 
01  ths  :^abla  and  ar3  conneotsd  oy  treioil  uanncl  vaults,  so  tnu, 
■ûaair  Gcrin.^in-^s  extend  Le  uhe  cack  wall.  Tbere  the  hiTher  rrul- 
ions  are  joined   ivith  the  back  -.vall   cy   stone   clocks   parallùl    '.c 


7^  o  *^  f^    r^  T-N 


~     -1-;,  ^      -'■'■'_ 

^  .0  .L' 


tlioss  spacings.  Retaininé  the  same  arran^-s^ent, 

lions  cculd  ce  reolaoed  b.v  littlc  aolu-ns  -.vith  belter  eirecos, 

whose  capitals  fom  tnat  oonriection. 


I  T      "î  ^      'T  'n  Ci      •,*  cj  n  n  f^  1^     t  y*  '^^  t  n  .'-'  o  ~r  .  \7     *—-'■"  i  o  i  *"•  t  "-      •  .  ^v      ,-  >^  -,.      ^  -^  ,*  ,^ 
1  j.      j-ii      u  ii  Ci     .li^^uiici      1  1  _  J  U  wii 'j  j.  y     i;  A  i-' ±  ol  j.  ti  J  ^     .,  w     >.,j..      u-^j^'ij. 

r  ;1  1    1    "î  r^  ■n  r'       ^  r*      "^    'î    !"  '!'   \   !i       ^  ^         1 7"    '"    ~        n  i^  ■■>       ^  v*   i  •■-       --»  ^  ^  «,  -^  ^^  î-  -,  ^^^         ^  ,,       ,^  ,y^ 


O  C'  -i'  L    .^  .  J  >_, 


•  j   '_   v^  Ll  U-  O 


r,  y-i  ,%  i^.  r-}  o         '•'   ~     t 

,^-  j-    ^^  v^  w,  v^         »  I  J^.  -^  ,L 


1  '■ 


^t)    r\  — ,         "i"  î  1   ^ 


1  ^.  r.  -^  -^ 


■ju  iro.T;   cooil  siass  xo 


.p .: 


■"  1^  î;  i"  '—  "5  "^     r\  "f'     T  n  n  n  o  1      ■^r  '■>  m  I   •'  '  ;         '"  •"'   -  '•-      '*  •'•'?'"'  1  r  ^      !'  ■■'  c      r  " 

a.  ii  i>  b  -^  ..^  ~-       _' ...         j  ^  .J  1-  V V  o-  ti  J.  ».>  o  ,         j  .j  i_,  1.  ....       i.  w  >i  Cl  X   y  o        'w  .-  —       „  . 
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ini^E  ::orii:c:d  te  tna  solid  uacli  wail.  'til-n  an  arran  =  3:1.511  u  oi  û:i 
follorïin^  tae  incliiatior  of  the  ''aclc,  those  c] 
3  on  saak  ataer  7;ith  thair  tops  torxin^-  ?  ctair- 

na  apex  ef  the  ^able,  that  ?;ili  later  f 
fuilsr  explanatien  (Sas  3aclss). 
horizontal,  termination  of  the  passage, 

ibean^vhila  the  caralàelic"  ef  thèse  arcades  te  the  iaclinatien 
of  the  :^abl3  ie  ncwise  a  neeessity.  Instead  of  thie  can  ocour 

an  equal  hei.ght  of  the  arcade  horizontal J/y,  and  tne  passaée  be 

either  eovered,  or  instead  ef  the  stairs  can  ce  for-red  3.   seccnb 

unccvered  eonnectin^t  p^ssa-^e  ûet7:een  the  corder  tcTcrs  flanki 

^able.  inen  tae  entire  constracoion,  i,  e.  , 

either  reçoive  leee  h£i2ht_  xita  thz 
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it,  eo  that  tae  ucper  part  of  tne  tri 


■p  1    ^  '''\-'    1    ~       '"V  ' 


:;ntir3    aei^U:u 


acove   iv.,   or   iû  liiay  occucy   za^ 

thus   lorir   a  norisoni.al   teriiination   ob   tae 

ie   foun:    en   tne   vvset   enb   c^'   the  colle^iaTe 

(j^i^e.    93?,    939   b)    and   on   tn^  caLiit;ural    et 

inbeed   bein-   developed   froT  xne   "oanliar  oc'structien. 
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on  the  lattea 


c  ^, 


^..voP    o.LiL;    i.-tvu    «Ci, Uwrn    i-a,vo 
Vj  p  i  1  e   t  n  e  é  a  c  1  e   n  r  c  v  f-  r   i.  s 


^^;^^  r  T>C  .r:.  n 


U  ii  w        L^  > 


:    t(irr.:oc. 


Levers, 
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>cir  th^  connectin"   oassa'e. 
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^  :7e  return  ce  tne  crcLinary  arr^in^einent,  vvhere  tlis  roof  ci 
th3  rriddle  ^isls  extsnâs  cObr^eiû  oui  b0/;er3,  aau  i^nas  the  ^j;:L- 
ivalls  eitner  sxtenî  uo  ceaini  thc  ^.voz.i3,    0?  tliey  rcuain  ^.is:;:? 
Lrian'ular  forni  ano  tnen  correspond  to  the  front  only  by  snort 
coluitns  set,  ailordin"'  te  ths  inclination  of  tiie  ^abie  '.vbicL  c-.,- 
coTo  "G^e  différence  ostAee-  the  ^aole  triangle  and  tae  rectan.!^ 
feruicd  in  the  élévation  cy  the  front  arcede  levelin^  Vae   flccr 
siacs  of  uns  ucpe?  conn8Cuin=;  ■passade.  An  example  of  such  an  ::::•- 
rangeaient  is  sno;^n  by  tne  Tost  end  of  the  colls|iât8  church  ie 
vantes  (F'i^.  939)«  -s  cali  attention  nere  to  Ghio,  that  tac  fr- 
ont ccluûins  are  connsoted  Tith  the  cack  '.vall  by  larse  stcne  c^- 
•noee  frent  ends  for-rî  the  caoitals  01  tnti  iower  colusns. 


On  the  vïost  ena  of  tne  eathedral  in  Laon  ie  found  thcn  the  peeu- 
liar  arran;,OiTient, that  the  lable  or  rather  the  roof  of  the  iriiddl: 
aisle  apparently  pro.jects  throuRh  the  connectint  passade  betv;ecn 
the  corner  tCA^ers,  so  that  one  entirely  closed  front  vrall  onlv 
aniiiiated  by  olind  arches  of  me  latter  appear  ,a,^  if  placed  on 
the  i-able  triangle,  as  we  ^ave  stated  above  for  tae  rear  v<ali. 
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gle   is   entirely  visible,    and   ean   be  ooenea   by   vn-nào^vs   at   diff.:;^- 
ent  hcii^hts.    -lertainly   hère   is   indicated   the  v^necl   or  rouna  ;vii;- 
do;'/  as   soon  as  a  rieher  treatuent  is  concernsd.    Also  the  saiirS 
rihich  the  transept   of   ï'ctre  Da.iie   in   Paris   3hov;3   is   very   compat- 
ible Tiith  tne  arranQe;nent   of   a  ^re?t  ivheel   :7inde:v  li^htiné  tae 
transept  belov;,    and   even   by  the  necessary   smaller  dimensions   o- 
the   resultinâ  siiEcler  destin   is   adapted   to  e^Tiphasize   tiie   size 
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ara   iiiaLîniiicyDu'c;   Oi    ull^   xw  vw:.    <-<uo»    -u^..    i.iaj.  .iiOiiuJo   t.-L.^w 
^abls    brian-le   can  tnen   bs   enhanced   oy   the 
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S::.a±i  aau  xir:ev:ise  ..-.--., 
in  t"e  tpree  an-^les  ef  the  ;-aole.  ans  sa;T;e  purpose  of  a  cciLpie--: 
narniony  ef  the  openin^  .vith  the  for^n  of  the  i:able  is  further 
attained  b:\  three  round  '.TindoAS  set  in  a  triangle,  that  appre:-;- 
i;Tiate  the  effect  of  a  trefoil.  Sucn  an  arranfement  is  icund  ofi 
the  north  transept  oi  the  enurch  of  felnhausen,  indeed  ab  a  ai— 


's^  X  —  >^  J_  >_-  ' 


r^-Ç        -f-  h  .^ 


ferent  place  celo;v  the  ^able  in  une  circie  ci  hu^  ^i^..  ^.^... 
Tne  design  of  such  round  ,':inde:70  is  ver;;^  eeTcatiele  v/i^n  uni- 
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tbe   galle   /îall,    indeec.   it  is   eft"':r-. 
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ccnnsctioa  with  ths  latter  in  a  2:annsr  likc  ths  c::^:: 
i^all  of  the  triforiuiL  but  is  uiore  eifeotive.  In  liantes  (l^i^i.  -^: 
tns  2atl3  ^all  at  eacn  spaoc  of  the  arcaie  is  opened  by  a  li-ôl:: 
round  'nindow. 


Décoration  by  figures  in 


t.  h  (^ 
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uc  "GO  the  beisîht  of   c.ic' 
rid.'-'e,    then  a   cart  of  tho  'taole   triangle   reitains  visiclo  ovo: 
it,    and  tbe  lattor  oan   either  C3  oosned   cy  a   v/indoiv  or  iiave  a 
rsprssentation  of  a  li^'ure  in  ths  round  under  a  oanocy  cr  be 
adorned  by  a  relief,    'ihe  lasû  is  founci  e^ploysd  on  tne  entire 
^able  of  3.    '.^artia   in  Lacn. 

A  ver  y  peculiar  develop.T.snt  is  sùown  by  the  .vêtit  gable  of  tne 
church  at  Fforta,  For  hère  befor-i-  the  proper  stspped  ^aole  of 
the  cnurch  is  corbellea  eut  an  arch  occupyinp;  nearly  the  entir:. 
vfidth,  which  terminâtes  at  top  in  a  simple  gable  lyinij  before 
the  stepped  H-^'f*^©!  2,nd  thu's  f orras  a  colossal  canopy,  beneatn 
which  is  repreaented  in  th^  round  the  crucifix,  with  3,  Martia, 
o.  John  and  4  an.:;^l3s  besid'3  them. 

^ut  the  rr.ost  ceautiful  a'id  perhaps  in  this  way  unique  exaaiplt; 
of  such  a  lillin^'  of  the  <?aûle  is  presented  by  tee  Liebfrauen 
church  in  Trêves,  -.vhose  ^able  does  not  occupy  the  entiro  breait:- 
of  tne  roof,  so  taat  under  Lha  gable  trianf;le  is  inserted  a  rec- 
tangle. This  en  tire  area  eiclosed  zy    an  inclined  comice  fille:- 
by  leaves  is  then  divided  into  thrce  blind  arches,  ^îhich  are  z 

,  Before  the  xiddle  one  is  placed  a  closed 
do.  John  stand  in  the  siae  arches, 
P c i n  t e d  '.Windows  in  t h  3  gable  triangle. 


simple  round  arches 
crucifix,  5?hile  3.  Maria  an 


\z   in  tha  sindo^î  storias  of  the  west  fronts,  aloo  in  this  tr 
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inasca   ei'ijriar   uciii 
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y  ^reat  dividi; 
ry,  c»^   oy  oeveral  sin^'-le  lîindows  claced  besido 


intcd  v:indo'v, 


e  l-^tt 


bo  of  egual  hei^/ht,  cr  inore'îse  toward  tne  :r;iô^ 

'che  iuolination  of  the  r, 
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is  parallel  to  it.  '''ith  unifoni;  hei^hts,  above  i-rie  ;*; 


dow  ^i•roup  T.ay  bs  found  a  second  and  r-^.ain  concentric  openiE 
Résolution  of  the  gable  into  tracer y  gables  or  steps. 

On  1 

,o  r»  .-I   -ir  -> 

•  i  1  o  c;  i-  ->  -p  '  ■ 
t_- .L  -L  —.  O  u  ^-^  L  .-. 
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.vorko  tâo  entire  area  of  tbe 


.-:■,   ''  T  S  1 , 
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and   aonnected    by  arches. 


lIIv   divided   uy 


n-^clos   into   a  nuiT;bsr  of   cpaces   nsu 

that  ac^ain   end   in    faciès   :;- 


*-•     i^/.a. 


cop,    which  extand   cstv/een   tiiese  oilasters. 

£y   sacn   an   3rran:^eiL3nt  i3  fàuiid   as  the  earliest  and  bcsi 
ple  on  ôho  Ciîurcn  of  S,    ilisabeoli  in  larbur^J,    the  triang-ular  1 
form  indesd  passes   into  th3  stepped,    and  is   but  cartly  visiola 
thrcugn  tne  ocenings  of  th^  arcades,    'ihus  ec  !-arbur^  tlie  -ta.,i-- 
al   arraiir.eiLSnt   Sbiii   nas   gt'sat  ireeaon,    far  reiLOvea  frc;L   i,;;: 


-  i- 


t   rigid   cfi^ct  ol 


■,i-i^ 


uiiï:  later  aev^iiopment  ;vith  oinnaslas. 
For  the  width  of  tne  ^able  is  divid 


ied  in  threâ  point ed  blin;i 
arches  by  mullions  and  tra'îery,  the  rriiddle  one  far  exceedin?  t.-u; 
otners  and  occupied  by  s.    r  3C  t  an.-^^ul  ar  door^ay  alir.ost  to  tue  ca^e 
0  f  t  11  e  a  r  c  n ,  f  r  o  rr.  w  h  o  s  e  ].  i  n  t  e  1  a  r  o  c  0  r  b  c  1 1  e  d  0  u  t  the  p  i  1  a  s  1 0  r  c 
d  i  V  i  d  i  n  .'^  the  u  p  p  e  r  part  o  f  the  b  1  i  n  d  arches.  A  t  a  b  0  u  t  the  i  a  .t,  *i 
height  are  corbelled  from  the    in  teriv.eui  ate  and  T,-all  piers  4  pir;- 
nacles  in  the  fortii  of  Squilateral.  triang]. es,  betzeen  whici!  r->u- 
les  span  the  side  recesses,  whose  openings  end  at  the  same  hei- 
ght  as  those  of  the  finiali.  Directly  over  the  latte r  are  corb- 
elled out  before  the  in  temedi  ate  piers  a;::iain  tvfo  entirely  sir..- 
ilar  pinnacles,  èet'.vheen  which  a  .'Jable  spans  the  middle  reccv;. 
At  the  hei.fjht  cf  tho  corbellinc^^  01  the  last  rr.entioned  pinnac l'- 
are tnen  found  a  horizontal  coraicti  over  the  sidc  gable^,  on  •.■. 
'■vhich  are  then  set  3  littlo  turrets,  tiie  mioala  one  of  tnerri  st- 
anding over  the  orcwninz;  t;aûlô,  and  bet^veen  rjhich  the  ::c  r  i  £C  ::  L  il 
line  of  the  cornice  is  aninated  by  two  naïf  b a t t lemsn ts  adjoin- 
ing  the  turrets  and  a  ,-*iddle  stepped  one. 

Il  tbis  ^able  is  iù  tba  iiost  ceautiful  harn^onv  ;7itl:  ths  iïîs^: 
window  bensatn,  that  belon^s  to  abcut  the  close  of  ths  13  tn  cv 
the  be|innin£:  of  tac  14   th  csntorics,  lika  the  H^lisabstr:  chursi' 
in  particular,  soiewhat  fo^cstalls  ths  conteirpcrary  àsvelopisn-; 
of  othsr  Vvorks,  and  it  xust  es  difficult  to  find  a  suitabie  t:^;-- 
Eination  for  the  latter,  thsn  the  other  exau^ples  of  tais  kinà 
in  ^uremburl,  ?ra:::,a3,  -te,  are  :nerely  variatiens  01  the  S2ir:c 
thèse,  tuot  first  differ  f?o.i:  tae  harcur^  .  exaiLsie  cy  ïï:ore  subd- 
ivision and  then  aise  ;vith  the  ^^ablss  cf  ths  separ;jti  s^cgs  ee..- 
tinue  norizontally  above  ths  surface  of  the  ^abls  bstTJSsn  tne 
secarate  piiasters,  and  divide  tne:^:  into  sevsral  stories. 
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ths   --  a  cl  e  0  0  L    o  u  c  Ti  r  a  n  s  s  p  L-  s   2.  n  c<   0  i    une   Vi'  e  s  w   <_-  u  a    w  .j.  - 
beneath  the   ;vindOHS  of   the   v,inaoi\  story   is   arras-e. 
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6ithôr  isolatecî,  or  the  area  is  lost  for  the  passage  Connecting 
ths  roof  galleriss.  This  evin  the  case  on  the  longitudinal  -.valls 
yet  hère  is  easily  obtainei  the  necessary  area  to  receive  ths 
roof  beams  bu  an  arch  turn'îd  inside  ths  face  of  the  wall  above 
the  springing  of  the  compartment  and  resting  on  the  thickness 
of  ths  vault.  This  becomes  more  difficult  to  exécute  on  the  t 
transepts  on  account  of  a  length  of  bay  far  extaeeding  its  width, 
and  thus  it  is  nearer  to  avoid  that  loss  of  area,  so  that  ths 
upper  passage  cornes  to  lie  exactly  ovsr  the  lower  one,  and  is 
supported  by   any  construction  resting  on  the  latter.  Such  an  ex- 
ample froiD  ths  Strasburg  minster  has  alrsady  bsen  mentioned  on 
p.  351-»  Othsr  arrangeiBsnts  '/rould  consist  of  an  arcade  set  on  t 
the  edge  of  the  lower  passage  or  of  an  arch  turned  between  the 
buttressss.  Ii  «e  conceive  the  latter  applied  on  the  transepts 
of  Ohalons,  (?ig.  9  -),  »hica  in  reality  terminate  with  a  nip 
roof,  then  '.70uld  the  arch  concerned  be  about  concentric  with 
ths  upper  pointed  arch.  In  contrast  to  ths  before  mentioned 
arrangement  the  gallery  on  ths  south  transept  gable  at  Golmar 
would  bs  Eimply  supported  by  strongly  projecting  corbels. 

To  ail  ths  richer  foriûs  'fientionsd  we  a-^^ain  coinpare  ths  vsry 
simple  gables  of  Motrs  Dais  and  of  3.  Léger  at  Soissons,  as 
proof  that  ivitn  entirsly  consestsnt  exécution  of  the  ;vûole,  an: 
the  almost  necessarily  resulting  good  proportions  tnat  richer 
ornament  was  not  at  ail  rsTuired  to  produce  a  happy  sffect. 
Inclination  of  roof  e€d  gable. 

But  01  éreat  importance  is  the  proportion  of  the  inclination 
of  the  clearstory  roof.  If  it  is  not  to  bc  denied,,  that  the  G 
Gothic  art  of  the  last  period  was  espsciaily  plsassd  cy  the  ar- 
rangeicent  of  ver'i  steep  roofs,  and  likevfise  converssly  ".vas  so 
fixed,  that  this  nowlse  excludes  ths  design  of  flatter  roofs, 
as  such  are  presented  by  the  freouently  mentioned  tsrraces,  and 
usually  low  roofs  of  ths  sids  aisles,  and  also  the  roofs  of  sec- 
ular  buildings  in  southern  countries,  and  even  the  nouses  of 
Siviss  and  Tyrolese  psasant3,  still  in  gênerai  the  préférence  is 
for  steeper  roofs  oarticularly  for  covering  church  buildings. 
As  limits  for  the  inclination  of  clearstory  roofs  niay  bs  rsgar- 
ded  the  proportions  of  5/7  to  1/4.  But  also  an  increase  in  parts 
carried  higher,  those  of  tie  clearstory  roof  above  that  of  the 
side  aisles,  of  the  tower  ':'Oof  abovs  ths  forier  rssults  aliiiost 
necessarily  fro:L  ths  vertioalisni  peculiar  to  Gothic  art.  ?or 
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example  let  ?i.g.  933  a  be  the  outline  of  a  choir  with  clearstory 
and  a  tower  at  one  side,  which  is  constructed  according  to  the 
principle  just  mentioned  and  thus  is  easily  attained  its  stately 
height,  while  in  ?ig.  933  that  formed  with  parallel  inclination 
is  lamentably  inferior;  ye't  in  rsality  this  contrast  is  mors  ds- 
cided  according  to  the  laws  of  perspective.  Also  to  the  horizon- 
tal termination  is  peculiar  an  equal  division,  particularly  if 
certain  higher  parts  of  it  exist,  while  the  flatter  inclinations 
of  the  roofs,  especially  in  great  groups  of  structures,  prcducs 
the  effect  of  stuîcpy  indécision,  and  also  requirc  with  a  simpler 
design  certain  décorative  or  structural  additions,  in  order  to 
coDûuer  this,  as  to  be  sou^ht  in  the  great  acroterias  of  the 
Greeks  and  the  wide  projections  of  the  roofs  of  those  mountain 
ûouses,  to  'ffhich  ^e  hâve  Just  referred. 

Purtber  reasons  resultin-iî  froœ  the  propor  purpose  of  the  roof 
and  of  the  nature  of  the  materials  to  be  employé!,  particularly 
in  our  clivâtes,  we  leave  entirely  aside  as  generally  known,  and 
'.Te  State  only  that  particularly  in  the  restoration  of  œediaeval 
Works  the  préservation  of  the  original  inclination  of  the  roof 
is  the  more  important,  when  it  seems  to  oppose  too  much  the  mod- 
em esthetic  feeling  at  least  in  many  places,  so  that  in  the  p 
présent  time  many  roofs  of  old  churcaes  require  earnest  help, 
for  the  danger  is  near,  to  see  them  replace!  by  designs  of  rocfs 
saited  to  the  so-called  spirit  of  the  times. 

But  may  ail  capable  of  such  a  beginnin^  previously  subject  t 
those  axamples  to  a  more  careful  examiûatipn,  in  ahich  the  men- 
tioned change  of  the  roofs  is  snown  completed,  and  the  sffecti- 
veness  of  the  outline  thereby  obtained  be  compared  with  that, 
which  the  Trork  produced  in  its  original  forin  as  in  Merian's  To- 
pography,  the  trivial  proposed  form  *ith  the  bold  deciôedness 
of  the  old;  sfe  believe  that  it  Tfould  be  rejocted.  (Illegibls). 
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VI.    SUEDIVISIOiN   SBD  CRCW^JING  OF   THî  ïïALL, 
!•  Subdivision  ii  General. 
Tfcs  continued  sutaivisici  of  svsry   kind  in  cornices,    jamca, 
enclosures.    piers,   etc.,   i3  couccsec  et   the  xollGwing  eleirents, 
!•   Plane  surfaces   (slats,   chaŒfers,   bevels,   ifâsbes). 

2.  Frojectini?  curved  surfaces  (rounds,    scrclls). 

3.  Sunken   curved  sarfacei  Cbollow,?). 
Seperate    mouldings. 

i.ach  oî  thèse  surfaces  niy  alrsacîy  ty  itself   fom  a  coulûinf, 
3iKi  tlîus  a  siiTiplc  round  icay  serve  as  a  neck  n.ouldxn,s   oi   a  capi- 
tal,  and  a  siF^cle  cban-fer,   a  roandins^  or  ccvs,   as  a  décoration 
ol  an  angle,   tut  usually  several  surfaces  are  joined  togetiier 
in  a  ffiouldîng,   either  forilnc  a   eradual  transition  or  a  siaple 
confcination   sids   cy  side. 

Conipounc  single  ïïiouldinéi  sltn  graduai  transition  arise,   rtf,:..- 
plane  or  curved  surfaces  so  succeed  eacfc  ctner,    tfaat  in  the  crcc: 
section  ti^e  separate  parts  of   tne  profile  adjoin  eacb  otner  -^i- 
tnoat   breaks  (iTîtn  a  courccn  tansant),   and  tners  are  foriBec  ir; 
tbis   Trav  trajisîbicQB   fron   "^n-.    covc    •:;    '"  "  .     :1  • 


'  ""    '^  /  ■^  ^ 
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a  rcand  te  a  plans  (Fir-.  9^^!),  f^oii  ?.   covs  to  a  round  (Flg.  9^2). 
Transitions  trou  a  curve  to  a  lar:^er  or  szsller  or.e  in  tne  3?^?.:: 
airection  (Fi?^.  9^3)  car  soarcely  b::  ccuiiieQ  '"-cr:^  ccirpcunô  l:;::!- 
cinés,  ?ifi£r.  they  ^z   not  reo::£sent  in  tne  crcsc  section  a  Succ:::- 
sion  cf  circular  arcs  (Fif,  943),  bu'-:  a  constant  change  in  cur- 
vat;ïrs  (ellipse,  paratola,  spiral,  etc.);  n.culcinirs  of  tne  l:st- 
kind  are  usually  drai?n  freenand,  and  therefcre  cannct  te  représ- 
entée or  natted  natcen-atically. 

Coir^pcund  single  Eouldings  ?7ith  abrupt  transitions  occur,  ii 
flat  or  curved  surfaces  witn  expressed  angles  so  acooin  eacn 
ctber,  tbst  tbey  always  produce  tbe  imcression  oî'  a  single  nien:- 
ber.  Tc  tnsse  beicn?^  tre  coirpounc  towtell  (Fi^s.  944,  945),  ir.- 
tersections  cf  pointée  rounds  (Fi^.  946),  even  i3:GalGing3  witn 
aivisions  like  a  bucdle  ci  rounas  (Fif.  94?)  or  2.   ilutcc  rouix 
can  ce  included  iure.  ïbiso  fcrirs  already  leac  te  pl^cing  iro^l- 
diugs  side  by  2\t^,   tiie  proper  ir.eirbers. 
Combined  mouldings. 

Ricb  neïïjbers  are  coTr:tination8  of  çln?^le  Eculdin^s  of  Lore  or 
less  value  connectée  togetner,  or  ty  Suall  interir-eciats  sïï.all 
nouldings.  Hence  the  prcjectin^  ireuldinss  are  ?^enerally  tern:3i 
principal,  and  sunkeo  ones  are  icterrr-edia te. 
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According  to  the  succesÊÎon  and  dirsctioc  of  tbe  connectionE, 

tce  predoirinaBce  of  one  or  anotner  ir.ouldinè.  the  course  of  tue 
Unes  in   eacb  separate  nouldiog  gives  ac  ènsxÈaustible  abundance 
of  expressions  of  foriE,  wblcn  in  every  style  speak  a  particular 
language  witbout  the  addition  of  otner  crnanent,  Ths  stat'e  cf 
tbe  culture  of  the  people,  its  entire  Kode  of  feeliîjg,  surrcun- 
din^  nature,  climate,  sxisting  structural  iraterials,  and  irany 
otùer  effective  circunstarces  ccntribute  tbeir  influences  in 
%he   dev£lopŒ8nt  of  every  a^rchitectural  meir.ber,  Eow  greatly  tns 
3aE3  profile  of  a  Hieitber  Eiy  ctian<?e  its  expression  iray  be  recre- 
sected  by  tbe  coEparison  of  a  crownine  meicber  (Figs,  9^5  a,  c,c) 
and  a  base  rtember  (Figs*  9^9  £,  t,  c)  in  3.ntiçue,  Ronanesous  src 
Gotnic  conceptions. 

Already  in  tiie  separate  divisions  cf  Grecian  anc  Rouan  art  ?îg.3 
coffipleted  a  transforsation  of  tne  û,en:ber3,  'fî'hlch   even  niore  deci- 
dedly  continued  in  Byaantiie  and  ii;ariy  Christian  art,  so  tnat 
tce  so-called  E^ocanesoue  style  exLiibits  a  new  stamp. 

Romanesque  members . 

Roiranesaue  irembers  avoid  soft  transitions,   but  place  tùe  sep- 
arate ŒouldiagB  directly  c^  ty"  xL&an   3.n6.   sir^all  connectiEé  kouIc- 
ings  ffitbout  expression   be3id5  eact  ctijsr.   Tbe  curves  are  near 
circular  arcs,   ths  expression  of  tbe  mouldings  is   plain  anc  eoc- 
est,   rounds  anc  covss   exnibit  :-.  "ct'::v:-tc  ex-rn-:  ci  anc    louri:^ 
to  one  balf  tbe  circle, 

Gothic  members. 

To  Gotiîic  nenbers  ars  peculiar  ûve^t   lifs  and  lisicintenec  ex- 
pression. 'Transitions  are  accordin^  to  needs,  soir-stiuss  soft  a-a 
soEetiires  very  decided,  rounds  and  hclloTTS  predoninata,  and  ??t- 
ere  told  effects  are  ccncerned  the  senicircle  is  important,  tut 
on  the  otber  hand  also  cccur  very  délicate  curves.  Ths  simple 
circular  arc  becoBces  rarer,  freeband  curves  doŒinate,  that  sdch 
ûODStantly  cbanging  curves  like  the  style  ot  spiral  lines,  they 
are  found  beautifully  expresseo  on  tbe  lci7er  torus  of  tne  basa, 
the  concave  line  cf  the  capital,  the  cavettc  of  the  cain  cornics, 
and  they  are  very  particularly  suited  to  exhibit  the  noble  inv- 
entions of  the  master.  The  effect  in  place  is  always  studied  y; 
ïïith  great  dévotion,  it  leads  freouently  to  a  course  of  the  li- 
nes, wbose  acpearance  is  alucst  toreign  te  éeonetrical  drawin^:, 
while  in/reality  it  exerts  a  very  particular  chariL. 

In  the  neirbers  cf  the  external  comice  cccurs  tbe  necessity 


for  safely  conducting  away  the  failing  water,  expression  in  this 
its  rigùts,  ôf  washes  tfaer3by  reguired  assuming  a  particular  s:',- 

pressioD  and  iyfiuencirîg  iarttsr  o.^e  fore  cf  the  comice.  Siœi- 
lar  ïîasftes  also  occur  at  iiaay  places  in  the  interior,  wbere  it 
is  necessary  to  avoid  conc^eling  the  wasn  trou  a  low  position 
of  tne  observer. 

Siversity  in  tbe  développent  cf  Gotbic  moaldings  is  aliEcst  un- 
liiiiited,  it  goes  se  far  tcat  even  iioiîldings  corresponding  to  6 
eacb  other  in  tbe  sa^e  building  aliçays  exhibit  nsw  changes  ace- 
ording  te  tas  relation  of  the  différent  parts,  tbe  height  of  t 
tbeir  location,  tbe  standpoint  of  tbe  observer,  tbe  ligbting, 
etc.  Otberwise  tbeir  gener^lly  stroniï  variations  not  only  acc- 
ord with  tbe  art  divisions  of  the  différent  tines,  but  also  ac- 
cording  to  tbe  lacally  différent  activities  in  art.  In  the  lasl- 
respect  is  expressed  very  particularly  the  n;aterial  at  comiLanc 
in  tbe  vicinity.  ântirely  aside  froir.  the  separate  forms  of  brick 
and  wood  construction,  eut  stone  shows  very  great  peculiarities 
according  to  its  scftness,  cleavage,  color,  cimensions  of  blocris, 
its  grain  and  polisb,  tbat  fine  tbeir  reflection  in  vrorking  anc 
in  tbe  appearance  of  ireinbers.  The  middle  âges  never  dia  violenc3 
to  building  Eaterials  in  its  best  epccbs,  but  utilized  and  trea- 
ted  tbeir  as  tbey  deserved. , 

F'omatiOD  od  nouldings  in  trick  cor:Straction. 

Erick  architecture  is  far  différent  froi:  eut  stcne  p.rcnii.ect- 
ure  in  its  innate  nature  and  external  sxprsssion;  in  the  n:icdl:] 
âges  it  sver  tock  its  even  course,  so  tbat  one  can  speek  of  s 
separate  brick  style.  Its  différences  lead  Id  ^srt  te  tbe  pecu- 
liarities of  artifiii3,i  stons,  but  rather  refer  to  itE  code  oï 
préparation.  ?'crŒiE.=^  and  b'jrning  supply  only  suall  pièces  of  ur- 
iioriTi  sïze,  t-hat  fer  tl:e  gveei   ness  of  ir-asonry  receive  a  siirpl:. 
prisiratic  fcrE.  Wito  tbsoc  crriinary  ïïqII  bricks  sre  even  consl:- 
ructed  simple  comices  peculiar  te  bricbrork;  yet  wncn  ireirbers 
recuire  Eoulded  bricks,  wbose  kinds  sre  lir?l;r:C  cl  t:uc\    û:.  pos- 
sible in  the  saire  structure,  when  tbe  same  brick  finds  use  so 
far  as  ir.ay  be  in  différent  places.  Tbe  irouldec  brick  as  a  rule 
is  restricted  te  tbe  ciKen^ions  et  tbe  ordinary  brick,  iù  is 
Hc.de  in  spécial  iroulcs  or  T:r3parec  iroir.  the  osu:l  bricks  cy 
cuttine  off  tbe  superfluou^  clay,  ana  a^arp  rsontrani  ^uèleh   c 
are  to  be  avciotâ.  Développa  lom:.  like  moulci-^r-  arj^le?  onc  y.".: 
norc  plant  ond  figure  crnaTientaticn  cust  ce  3h^.psc  cy 
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noûlGs  or  by  frestisnc  noceling, 

•Iher^  pr.svail::^  in  fcrick  architect-are  in  a  certain  sensé  fchr 
liiCiustrial  caaracter  over  ^.fte  srtistic  .oa  fanciful,  that  is 
pecaliar  to  stoce  srct:itect.ur-3,  bat-  soudo  loeic  expressed  in  al! 
lis  ir.siibers  as  in  the  arran^etr.sEt  ci'  fûe  -r^bols,  causes  ii-  to  te 
scarcely  iuierior  to  tcat  in  respect  to  style. 

;'<nile  untii  in  ths   13  t-t  cestury  ?  tendency  tcivard  stone  forïï;i 
is  irade  known,  tLsreaitc]?  tae  iceîibers  cf  supports,  arches,  janfcs 
and  comices  cver  beccire  nors  iaaepenaeDX,  Anone  otners  tnc  lain 
comices  do  not  adopt  tne  -^i.^cat  csvettos  of  stone  structures, 
tâey  are  animatec  by  archei  friezes  or  arrangements  ot   lîiouldôd 
ailicd  to  tuese,  ty   continaoas  terra  cotta  plaguûs  cr  recessed 
panels  of  plaster,  Drip  îr.oulciri,£s  cr  andercuts  ars  rsstrict3d 
to  tne  bcigftt  of  a  course  'set  on  edse  cr  a  rcll  (Fi^s,  950»  95G  â) 
and  do  net  fail  tt  the  prcjecting  edge  ol  tbe  roof.  A  drip  ccalc 
even  be  forirsd  by  the  lo'iîs?  projectior  ot  .\s.   simple  inclinée  br- 
ick as  sbo?rs  by  tbs  7?indcïï  sill  et  Fié,  951»  ïïi'iere  p  is  the  cdv- 
erint  brick  course  and  a  ?;oula  bs  t.^e  Icwer  pièce  of  the  Trindov? 
irair.e. 

For  a  brick  nouldiog  to  be  effective,  it  Rust  bave  a  certain 
least  diirension,  in  crder  to  appear  above  tbs  stronÉ  color  ot 
the   ffâll,  as  well  as  tbe  contrast  of  it  witij  tbe  wbits  Joints 
and  tbe  usually  alternatic^  slazeu  ccursss,  Tbns  esnerally  and 
aside  frci:.  tb£  tscbuical  sxocution,  tb£  size  cf  tbe  mouldin.g 
dépends  on  tns  iratsrial,  its  color  and  tezture.  Tfius  as  we  see 
on  Grecian  teniples  tbs  tin-^  grain  and  color  oi  KarÊle  penrittec 
Eore  délicate  meEcers,  thaï  dark  and  coarss  érciinsd  sandstone 
cr  linestcne,  bence  it  is  iicre  possible  te  design  nscbcrs  in  t 
tbe  nass  irore.  grscefully,  -înen  tbe  différent  parts  ar3  separatec 
by  différent  ccloriag,  as  ^éain  en  tjee  ^-reciar?  teiriclc.  aiid  en  -z- 
diaeval  7?ooc^ork,  Eut  everv  puérils  and  weak  neicber  in  brick  i£ 
ineffectivs  in  a  ni  eu  degne,  as  se  rrany  socern  brick  buildingE 

prove. 

An  exception  in  regard  to  tbe  size  of  n^ouldinès  is  fcrtred  by 
tbe  crnEEental  bands  occurring  on  tbe  richer  works,  as  on  tbe 
arcbitravs  cf  the  Bclstein  g^ate  at  L?lbeck,  wbich  ccnsists  cf 
larée  peculiarly  sbaped  and  çlazed  plaoaes  foririrj?  ricb  tracery 
or  foliage  ornair,cnts.  wbos'  lines  then  sno'/r  sbarp  îr;eïï;bere,  ^:i:a- 
neitber  great  ijor  deep.  Snce  cer?  the  opération  et  tumin?  ce- 
itands  a  £?reat  cifference  in  tbe  tnickness  of  plaques,  as  .ïcuIc 
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bave  been  unavoidatle  for  iee^   Œouldines,  then  ?fer£  rattier  less 
necessary,  rince  thsse  ornemental  fcands  already  by  the  ccntinai- 
ty  ox  tftcir  color  are  separ'âtsd  fron  t.he  othîîr-ffise  cclored  iï£ll 
surface  ic  ccursed  pattern^»  tnus  their  neir^bers  ar-3  in  relatici: 
to  tiie  size  oi  ube  plakaes  rather  tban  to  the  sbole» 

Eut  tiiis  corcbinatioD  ci  ^he   neicbers  by  color  is  tbereby  obts- 
ined  on  lEOBtnortb  German  brick  Œonunients  aise  on  windcw  and 
docrway  arci:2itrr.ves,  since  biiese  are  set  witb  élazed  bricks,  a 
wtiich  tîien  contrasG  witn  tas  rea  or  striped  ?i2ll  color,  It  is 
understooQ  tbat  tbe  use  of  glazed  bricks  at  angles  and  jairbs 
ïîas  first  allowed  by  tbe  n*î£d  of  givicg  a  protecting  coating  to 
tbe  Kost  exposée  parts,  Fl^s,  9^3  and  959  exbibit  differer-t  û;o- 
iilded  bricks  cbiefly  taken  f-rcii.  ?,xrks  in   Lilbeck,  tbat  citbcr 
£re  cerived  frcm  tbe  cbaiïfer,  like  thcse  in  Figs,  95^,  957,  95:' 
a,  b,  c,  cr  froîi  tnc  round  snown  ?-r!  Fie.  952-  î^e  peculiar  îorz 
zt   Fi,&.  954  1.3   genarally  executed  in  elcvaticn  in  tns  way  tsa'::- 
tbs  separate  Unes  a,  b,  c,  ar;:  spir^lly  eut  in  t£é  tijickness 
ot  tne  brick,  se  tnat  a  cônes  at  b  on  tbe  bottoir  !?urface,  t^'C, 
as  F'ig,  954  3  sbows,  Qave   is  te  bs  taken  for  sucn  nouldinëra,  l 
tnat  zce   extrême  ed^e  zt   d  iï;  Fi^s.  9^4  :i.n:i   955  ^re  not  tcc  ne- 
ak  but  :'?eD:f3J.n  at  least  3  ci. 

For  eacb  ccubinatiûD  cî  -te  sGparats  noulded  bricks  in  5  nich- 
er nettber  tne  wall  tend  is  tbsn  deterrûinativ-,  kpJ  cb  allcw^'^  t;;f 
ïorïïi  oï  tbe  sntira  irouldin^  to  appear  iîitb  a  certain  nuEber  ci 
rectan!?nlar  angles  cl  tb^  ;7ictn  ci  bricks  cr  nal:.  lenétbs  as  z 
lîcsi.  naturel,  likc  a  d  b  c  in  Fia.  959-  Tcis  Lround  lorm  say  t 
tnen  receivt^  tbe  simplest  Tiodif icaticne,  it   the  sccarate  nculc- 
ed  bricks  are  senarated  ±l   places  by  tlat  3nrt"C'?s  set  b3tK':3'.i 
tbsir.  of  c.bout  balf  a  brick  Tride,  se  tnat  tbe  séries  of  bricks 
resuit  5,E  a  e  c,  a  e  f  or  1  e  c  etc. 

Ail  separate  ncalcinés  r^presentcd  bitb^rtc  :^r3  sy^n^etricai 
wxtc  tbe  diagonal,  se  tbat  tbese  bricks  serve  ac  ctretcbers  or 
neaaars.  '.^ore  vari5;d  tcriiE  are  cbxsined  -^neL   tijis  sy!î;a:e-cric3l 
oiiape  zt   îioulced  bricks  U   dropped,  as  ibo,Yn  by  Fig.  95S.  Eut 
tbe  snape  of  tbe  separate  bricks  -c  far  dépends  on  tbe  bcnc, 
tnat  tbe  centre  of  tbe  lollD?r  lies  abcct  ir  tbe  prolcngs^bion 
of  ;:te  end  joint,  so  tnat  tbe  end  jointe  c:^e2  at  riéct  anéles 
throu£b  the  ûioulàÏMCi,  Fig.  9cO  reprcoente  ttt   bond  ci  eue:  e 
jairb,  tnc   sne^s  tb^t  te  exécute  t-e  sane,  tue  le:.rtb  ei  zlc 
bricks  iriuet  be  te  tbe  uncLancsd  ^io^'hi   2z   t   :    2,   zz   ee  te  r-o- 
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reouire  tbe  so-callsd  tnree-ouarter  bats. 

Eut  tfcis  lenf:tf:.  no  Icn&er  suificss  for  a  JaŒb   profile  forircc 
as  in  Fig,   955,   since  then  as  the  line  t  c  sl^ovîs,   tfce  strençT,:: 
ci  tne   brick  at  c  remains  Tiacn  toc  bieî,11,   inersfore  te  nake  -ccc 
bond  possible  in  tbe  sase  condition  it  is  nscessary  to  transisi- 
tes   joint  b  c  to   a  2,   so  th^t  tùz  Icuî^ttî   of   too   brick  is  te   --n: 
;?ictij  2s  5    *    2, 

A   ric^:    -  -.'}.':(v\  ■  ,   of  such   brick  j£ïï.bs   io   ccntîi!^cc   i"   ^n'=    ;';:?rk3 
oî  Esssnwein,   Adler,   etc. 

f/louldirgs  of  -.Tcciïïork, 

Ey  tne  Isrii^tns  ot   tts  tiTibers  sapçlied   ty  usture,    by  tiK  dir- 
ection of  the  libres,   a   di'^iererice.  in   strenf^tn   coricected  nitt 
Iten  cross?rise  and   loogtt?rise,   tartnsr  by  tbs   sensible  tiygrocc- 
oric  poculiarities  ara  tb^e  Ttzys  icdicaxoc  xor  trorting  vjcoc-jcrk, 
Structaral  irieîr.beTS  ïîerc  30   clcsely  Edaptod  to  tfeo   ^lecaliaritias 
cf  thc  Œst&rial  and   the  puT'pcse   of   tbe  object  in  the  iridcle  a.tes 
as  ±'ù  no  other  divisior^  ot  art,   Like;7ise  tiie  pureîy  ornair.ent3l 
ïï.eirbers  bave  their  cbaract-ir  expressec  ic  i'/ccd   construcuior. 
Hère  and  tcere  irsdsed  z  certain  ocnc  of   stone^crk  is  net  to  ti 
denied,   but  tnen  tnere  is  ^/i,^ay3   -2.  transf orir.c.tion   ccrrcspondiû^ 
to  tns  purposc   2.£   te  tbe  niteriel  ir;   lika  ncnDor. 

But  an  objection  to  tbis  relation  Af  forr.-!S  for  ffieâiaeval  art 
is  unfounàea,  at  least  for  thèse  which  cannot  find  words  eaour;:î 
to  vfondep  at  Grecian  art.  If  then  one  still  in  nûodern  tiniies  (in 
spitô  of  Semper,  Burai  and  others)  cannot  exclude  the  duration 
of  the  assurrrption  hhat  rcany,  and  just  the  noore  essential  parts 
of  the  Doric  order  are  naer3ly  mémo  ries  of  a  prehistoric  '.ïooden 
architecture,  that  men  end«tavored  to  transfer  the  forms  peculiar 
to  the  lighter  and  tractable  aiaterial  to  the  heavier  and  œore 
stubborn  stone,  even  such  forms  as  ?/ere  meaniagless  for  the  lat- 
ter  construction,  like  droos  and  nr,utules.  But  it  Tfas  far  nearer 
then  for  mediaeval  -.Torkmen  permaated,  as  they  must  hâve  been,  by 
the  nobility  of  êothic  art  first  bslon^ing  to  stonework,  that 
they  strcve  to  rr.ake  a  part  of  the  fullness  and  oagnificeace  of 
it  peculiar  to  their  oirn  handiwork.  They  indeed  transferred  just 
in  a  concise  sensé  the  foms  of  the  unyieldin.c^  to  the  more  yial- 
àinn»  materi  al,  and  indeed  not  blindly  iœitated  but  transf  ornseà  t- 

Tbis  ctûDge  frcn  -îtons  to  vroocxc  tcrn:s  rcRultec  îvoïï.   nature:. 
conditions.  At  firsc  in  tu-:   variou5  workc  i"  .>:oca  l'  ?iu  'uct  c:s 
te  crodDce  ii:o!^uâ.;^rt^l  -ïfcotc.  cu':  vO  ssrvc  ■■■c^.    pu^:v:cc:3  :i  .■.::' 


y  V  > 

lives  of  citizens,  or  in  «orks  ratfcsr  belonéinf'  to  furcitur*  to 
obtain  ?  certain  convenicLce  for  use.  Thus  ;7crk£  of  îrocden  arcn- 
iteccure  are  âlîrost  entirely  louno  r.sar  ti^e  çye,  tfcus  perir.iitin?; 
a  preatsr  rciiDeinen'c  of  gr-ice  in  the  forE^s,  to  wlîose  aid  sinoso 
âlways  cane  paintinÉ,  -.Tbich  could  occur  oiily  in  a  far  Kore  lii- 
ited  way  on  3tor.e  £.rch±tectave*   Eut  the  EatsriEil  itself  aies 
tnio  grester  dstailinÉ,  se  far  as  it  allo-^s  snarpeè  anf:les,us3 
CI  tbicner  masses,  conditions  of  the  coDDection  of  différent 
parts,  the  reguirsuests  of  statility  reacnec  fcy  ligfctcr-aEC  si::- 
pler  iLeans,  and  tùu3  f^vor-^d  a   freer  and  norz-  orxicze   treatae::: 
cf  tes  -.vnole.  As  in  stone  ooDstractlcû  sll  undcrcut  meiTibcrs  ir: 
tie  interior  are  imore  or  l-^ss  lackins  a  tscnnice.1  parpose,  cna 
ïïbsre  thay  occur  cnly  tbe  bold  sffect  is  retsinsd,  se  i'ù   the 
ïïocd;7ork  vanisn  ail  recuir3ii£nts  to  be  necessary,  since  even  ii- 
oxtsrnal  architecture  the  iesired  protection  is  of  |)rief  durat- 
ion  becsuse  of  tbe  transitory  natare  of  wood  ïiïïen   exposed  te 
dampness.  îberefore  wiiere  on  prood-iîork  are  found  forins,  tbat  sesi 
s-llied  to  t.b'3  comices  and  mouldin.gs  of  .ctone  construction,  tney 
serve  tfcere  only  as  cro77niig  and  ornaE^enial  banda  and  thus  a  ii 
Esrely  décorative  purpose.  Hence  ir:  but  fe^  cas" s  are  tbey  ;Tr:^- 
,gbt  in  the  solid  ir,s£:s  of  f'^e   -.îCGd,  tut  far  ircrs  ccn:n:cnly  arr  r.- 
nailed  en,  AccordinÊly  froi:  tne  almost  typiccl  nto-*:  profil:  ir: 
Fié.  9  1  are  fornec  ths  ^ciid  profiles  ia  Fiés,  962  anc  963.  It 
thess  are  nailed  on,  tbe  d^epest  part  cf  then.  nust  not  be  on  t:.:.. 
face  cf  the  wall  (as  in  Fil*  96I).,  thus  hère  fallin.g  on  the  lins 
a  b,  but  at  c  niust  renain  sufficient  Trood  that  tbs  nail  bolds 

the  strip, 

The  sharper  and  thinner  forœ  cf  tne  edpes  and  of  the  prcjsc"- 
iné  parts  further  makes  unciercuttin^  for  the  effect  dispensable. 
But  in  certain  cases  it  nakes  nore  difficult  the  work  in  -gnite 
a  superfluous  iray.  For  example  where  sucn  an  ornacental  banc 
foms  an  angle  at  the  sclge  of  a  frane,  it  is  returned  on  itsslt 
(Fig.  964).,  the  .joint  is  not  mitred  accordin.g  to  the  tem,  and 
îLodern  practice  is  given  by  the  thin  lins  a  b  in  Fig.  964  a, 
but  is  eut  rectangular  according  te  c  b  in  Fig,  9^4  a,  The  first 
position  of  the  Joint  will  ezbibit  that  ugly  séparation  01  twc 
parts  (c  a  b  and  ds  a  b).,  that  is  so  uncleasing  in  ïïoodîïcrk  by 
the  least  drying  of  the  wood.  If  tben  no  intersections  are  fou:^c 
in  the  nculding  of  the  croTninè  cand,  tben  sacb  piecs  can  te  s 
stuck  and  then  tne  ironldinl  be  copsd  for  the  distance  a 
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angle  in  Big.  964,  But  it  the  cavetto  is  undercut  the  pièce  e  f 
in  F'ig.  964  eut  out  of  tùe  fillet  and  Eost  then  be  glued  on  i^z- 
in,  if  tbe  angles  op  the  bind  îrere  irerely  stuck  bsforehand,  nen- 
ce  producing  an  otl3er??ise  superfluous  difficulty  in  the  »ork. 

Svpry  sharply  eut  edge,  tbat  is  so  easily  produced  in  workini;; 
wood,  is  quite  objectionatle  at  ail  places  usaally  exposed  to 
nuiESD  contact,  since  on  th3  one  hand  tbe  contact  is  unpleasant, 
and  on  tbe  other  it  is  easily  lost  thereby,  î-nerefore  on  ail 
such  parts  like  architraves  of  dcors  and  irindowa,  franiing  acd 
panels,  etc.,  occur  ceiiiber^  for  removing  the  sjuare  angle  are 
te  be  considered,  such  as  obaicfers,  ïheir  forirs  iDGstly  suffer 
important  niodifications  as  a  ruls  by  tne  sirall  tnickness  or  mch 
fraies,  that  inakes  it  désirable  to  increass  ths  proportion  oî 
the  widtn  of  the  îreir.'cer  te  its  deptn.  Accordinély  the  foriEfe  at 
5ig3,  965  and  9^5  a  cecon:ô  aluos"-  typical,  ty  ivhicii  are  theii 
also  found  other  combinations,  sucn  as  shcwn  in  Figs.  9^6  âûd 
966  3,  In  a  siïïiilar  «ay  nculdiii^s  oiv.  ilca-l   flrt  besic^e  c-cc'. 
c'M.(-r  Cl:  v-r.-:-. ^  :  vv'r'c  ''..■l-  ::vizv   te  form  s  slight  projection 
of  the  upper  and  lo'iîer  parts  (Fig.  9^7) •  for  irore  on  this  see 

p.  233. 

Liore  boldly  shaped  iculaings  are  usually  found  on  ends  of 
beaîr:3,  tciat  bear  the  prcjsotions  of  ppper  stories.  As  a  rula  ;= 
thèse  apprcaci.  tne  rectsr:gilar  forn:  (iike  Fi?;.  9-S),  oinc^:,   tn.;;, 
j^eoerally  tue   shape  cf  thi  crofil--:  nust  be  sacn,  vcat  the  Llr"- 
n  =  th  cf  the  iDadec  cnc  of  tce  beau  Ji   rcduccd  no   irore  tnan  saf.;;- 
ty  permts.  axanipies  of  thés  kind  are  shcuv.   by  Fif?s.  9^9,  970. 

Ths  n;eïï.ber3  of  the  sill  lying  or.  tbe  ends  of  the  be?.rr;s,  toat 
becoire  souare  at  tbsir  bearing  on  tbe  latter,  aise  iDostly  corr- 
esponQ  to  mouldings  suitec  for  stone.  Hère  îr;ay  again  occur  und- 
ercutting,  whicb  will  inde^-d  even  be  useful  so  far  as  they  prê- 
tent ïïater  froi  ranning  dc-^n  on  the  fillins  boards.  Eut  general- 
ly  thèse  are  net  nouldeà  t'it  retain  the  rectangular  cross  sect- 
ion like  the  anticue  architrave,  anc  cnly  thcir  front  side  is 
covered  by  a  surface  orD5ir,ent  of  tracery  or  fcliage,  î/ore  rarelv 
are  also  couldings  nailed  on  outside,  like  railings  of  balustrc- 
des,  ïïbose  foriLS  œay  be  about  as  Fig.  9^3.  or  better  be  a  siiip- 
lification  of  thèse.  Furelv  ornamental  are  then  the  nouldinés 
Bonietines  stuck  on  verticals  and  rails,  tnat  regain  entirely  ir. 
the  plane  and  tbus  fom  no  projection,  being  irade  zritn  one  ste-1 
in  the  wood  as  a  substituts  -for  a  lûculdinir  in  actual  relief.  S 
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Such  a  foriE  is  showD  in  Pi^.  971, 
lîouldings  in  inetal, 

;'?hile  cast  métal  allows  the  greatest  freedoK,  so  tbst  it  lenàs 
itself  to  the  represestation  of  alŒcsx  ail  forms  that  can  be  ex- 
ecuted  in  other  iraterials,  wroaght  netal  anô.  especially  forged 
iron  draws  tfae  liniits  Kore  closely,  Llouldings,  such  as  occur  in 
stone  and  wocd,  alŒOst  wholly  disappear  in  ivrouéiit  iron,  and  aen 
labored  to  replace  tas  décorative  effect  by  other  foriEs  iLore  s 
suited  to  the  nature  oî   th'î  material,  or  the  lines  forirlng  the 
edges  cî   tèe  noulding  were  givsn,  Hbich  in  a  drawing  received 
only  sligbt  sinkings,  h^ost  conimonly  are  tound  KeiEcers  on  tnose 
iron  parts  tnat  seeir  iEitated  froŒ  the  battresses  of  stonework, 
and  tiierefore  bear  the  sace  Eouldings  as  thcse.  For  example  sucn 
posts  are  fcund  in  iron  grilles  tùat  enclose  tabernacles,  foun- 
tains,  etc.,  or  even  form  olosures  cf  cboirs.  Tbe  bases  of  thèse 
posts  as  a  rule  are  then  vsry  simple,  only  baving  s  cbainfer  or 
tbe  moalding  given  in  Pig,  972,  on  the  contrary  tbe  cap  is  sb&r- 
ply  eut  ifitii  a  tbin  border,  formed  about  as  in  Fig,  973-  î'be 
latter  foric  is  aise  soîietiTies  assunsed  by  continuons  rails,  as 
en  the  beautiful  grilles  cf  ?/agdeburg  cathedral,  on  whose  pcst? 
are  also  found  nore  coKplex  forES  (Fig.  974). 

On  tne  iuperforate  trace"?y  sometimes  fonnd  is  usually  Eade  ?. 
lember  of  it  in  tnis  way,  that  two  tsin  hanEered  perforatsc  bars 
ère  placée  on  each  other,  the  lower  prcjecting  beyond  the  upper, 
so  that  Fig.  975  forits  a  c?oss  section  of  a  bar  of  tbe  tracery. 

Richer  Eouldings  are  found  on  bronze  works,  by  Khich  cen  in 
the  Œiddle  aiées  usually  strove  to  excel  the  nagnificence  of  s 
stone  arcfaitçcture.  ExaEpl«s  of  this  kind  are  precsnted  by  the 
bronze  baptismal  fonts  cf  'Varzbcré,  î.'finden.  Finbeck  and  Lûbeck, 
the  lead  fcuntain  at  Erunsiïick,  and  tbe  extrenely  rich  taberna- 
cle of  the  church  S.  i/aria  at  L-fibeck.  On  ail  thèse  works  is  foaiod 
cast  métal  conîbined  »ith  forged  work.  as  shc7?n  by  the  inscript- 
ion on  tne  Istter.  Eut  by  this  procédure  it  i^as  possible  to  sx- 
tain  tùe   fresdcn  of  separste  toms  and  the  gracefulness  of  the 
moulding,  which  thèse  ïïorki  posssss  above  sinràlar  nodern  ?rorks, 
especially  those  of  highly  prized  cast  ircn.  Fig.  976  shoivs  the 
rail  and  base  of  the  lower  balustrade  of  that  tatsrcaclc,  anc; 
Fig.  977  is  th3  tas3  of  an  upper  cier  ();cte). 

In  tnc  lat^r  tsriods  oi  Gothic  r.rt,  tt;^::  :-oi 
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transtsr  aise  to  stonsiîcrk  this  dslicscy  anà  rstineF^ent  ot  c:3:- 
alwork,   ifnsn  tney  ir.£cls   tce  iiOllo;'îS  ïrider,   prajectlDg^couldinps 
tninner  and  replacée  round'î  by  angular  mouldings.   îhe  greatesc, 
excesses  in  tïiis  rsscect  a?£  fcand  in  tne  Frencb  works  in-  ];,au 
Gotbic,   As  an  c^xamplti  «itt  ail  tÈis  tninness  yefc  iïiofc   3  very  if- 
fecuive  cornice  œettbsr  frcn  tfce  palsce  of   justice  îd  Rouen  iiay 
serve  Plg.  973» 

3'Gili  ircre  ^raceiul  tban  the  bronze  ?rcrks  are  r.hcss  executed 
in  noble  iretsls,   even  if  n3re  the  necessary  handlin^  opposée  ail  - 
snarp  BnPnlar  lorŒs,   Sut,  fie  î^enius  ife   '"-be  ir.£(fiiaev5l  ??crk  «hier 
CGir:pares  witc  niodern,   about  ss  a  sketcù  erecuted  by  a  sure  nariO 
uo  a  careful  geonet-rical  di?aKi.Qg,   tdsy  slso  koes  lio?/   uo  obbair 
in  tcis   case.   îbus  is  found  on   the  n^ost  sraceînl  ir.culdini^s  :f 
tfcis  period,   as  for  ex9n;cl*5  tbat  êiven  in  51ë.   979  froir-^  Kor- 
straDce  in  Hilcesbeï!!,   yet  avciding  ail  injuricus  siiarpness. 
Preparaticn  and  'éxecution  of  the  irenibers. 
Préparation    of    the    mouldings, 

It  lies  cutsiae  tne  scope  of  tbese  pages  te  fclloFr  the  nanual 
exécution  of  Fiouldings  into  tnsir  detsilE   accordinp  to  iiaterislî, 

II!   stcce  it  i£  doDir  acccrdin^  te  tbe  profile  laïc   on  '^^m  (^v:-/-- 
zeô  tlanc   surface,   "ûat  icr  vertical  niouldin&e   ccrrescoiioe   ":: 


1 0  t  ij  e 


;nà  jcist. 
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iCD  is  done  ^itt   tbs  tsupl^ue,  ^tio^   then  aitcr  the  neuldinè  ir 
eut  muBZ   pass  alcng  the  eut  eut  Epace, 

]T-or  bricks  it  is  ïade  by  a  Eould  in  Tihict:  tbe  unbarnt  brick 
is  pressed,  or  îricr.  a  plane  tbat  cuts  oat  tfte  sinkings. 

In  wood  it  is  effected  by  the  plane  tbat  corresponcs  te  the 
terr.plate,  aao  yçbere  ttrie  doss  not  soffice  or  is  inconvénient, 
by  cbiselc-  and  gcuPss  of  differerit  sbapes,  Tjbicn  ère  aise  en- 
ployed  as  eia?*  te  tne  plane. 

In  cast  netal  it  cccars  -^ith  tfie  pattern,  and  only  in  lorgi-^ 
ïïith  tre^n^înd  cbiselin^;  in  triet  on  ::ill  thes:^  ^crks,  Culy  exc- 
2ptiné  the  l^st,  ia  th-  sa^e  nan-^- 


■p.-  ^,  ^  -    -C  -y%  ^^  • 

U   C,  wi  C    -L  -  'w  ^ 


t:1;?d  or  3levai:ion  in  aravrinf^. 


r;nere  a  mouldin^  extends  around  a  cerner,  tbe  linc  forned  cy 
tfiiî  is  sxecuted  by  cuttin'5  st  tre  ??tt,c  tme,  for  socd  soiietii^-: 
cy  Miti?in^.  In  tbe  saFe  irainer  are  tound  in  practice  une  liner: 
et  ail  pénétrations,  totb  of  tbe  sai^e  33  of  differenT  noulcir:-; 
Projection  of  njembers. 

fn  ztz   earlier  ari^inal  iketebes  brcscrveo  vO  \iz   are  ne;-  t:ii- 
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sucn  pro:ect-inss.  îlen   in  a  sensé  drew  as  the-j  Tîorked.  jusu  as 
"»îritin.&  w&s  loraed  froa.  ^psech.  Ëvery  projection  on  ar.   iDClineo 
surface  -73.5  avoiôsd,  and  s^  on  tûe  original  sketcnes  of  the   Co- 
logne towers,  tiie  architecture  en  the   inclined  octsgoDsl  sidep; 
iva£  drs'/rn  ezactly  as  if  vertical,  eo  tbat  then  on  acccunt  ci 
the  dsfective  wiôtii  cf  tfce  fomsr,  tiiey  were  rctresented  ss  cj" 
Oxf,  only  occssicî?filly  ^er-î  nien  assistée  by  an  entirely  conv^;:- 
;}iQnal  perspective,  Yet  at  pressnt  it  is  ne  cors  sxpedieot  to 
a-ff.ploy  s-DCh  an  artlesrs  ir^od^s  of  représentation,  h£  are  alrsady 
ty  eus  ton  30  bound  to  a  strict  exécution  of  projection,  âltliouru 
tiiis  has  iittle  value  in  prsctice  for  cblious  surfaces,  since 
ûnly  in  îjeigfîts  is  i^iven  the  actual  reasiires,  Htoit  tîie  dan.^er  :t 
rôpe^ti^^^  socethin^  long  known,  «e  sball  explain  tne  éracbical 
représentation  of  the  intersection  of  neccers  In  cGrt-r.in  frcoù- 
ei2tly  cases  recuced  te  tut   siœplest  foras, 
Examplôs  of  exécution. 

1,  A  DDCuldin.ç?  (a  in  B-it.  950)  sxtends  horizontal ly  arcund  a 
Gouars  cerner.  In  the  élévation  the  correct  profile  is  sbown 
st  -LUS   aneie  t,  «hers  ths  intsrssctions  ara  net  visible,  ^ez 
on  account  of  clearness  tb3y  are  indlcated  fcy  dcttsd  Unes. 
Sut  in  tbe  projection  on  a  plane  inclinod  at  45°  is  than  sbown 
ti:e.  actnsl  line  of  intersection  of  the  rr.ouldin^^-  over  tns  f^j^ouir'* 
line  c  d  in  Bl^,  930  a.  ixis  linG  ir.ast  also  s-ppear  if  tn^  coc/y 

on  ïïhicb  the  n^oQldijg  exiiti^  If-  placée  like  a  square  set  di£=f;-on^l' 

To  draw  i  t,  the  points  c  e  f.g  d  are  pro,}ected  perpeaâi  cular 
to  the  base  line  c  d  above  the  line  b^  y^»  above  whiob  will  be 
represented  the  profile  soaght  .  On  thèse  lines  from  h  i  are  laid 
off  the  heights  of  the  points  deteraaining  the  profile,  which  aro 
lettered  the  saaie  at  a  (in  ?ig.  930),  so  that  also  the  heights 
of  the  points  e' f  '  l' g' a' f  rona  ù    i  are  equal  to  those  of  the  poi- 
nts e  f  1  g  d  from  c  k;  thas-the  main  points  of  the  profile  are 
fouûd,  that  can  be  dra;Tn  so  far  as  coraposed  of  Etraight  liaes. 
Por  determining  the  curves  more  points  acust  still  be  lound,  at 
least  œ  in  a  determining  the  lovrest  depth.  The  height  of  the 
latter  from  the  line  c  n  is  therefore  laid  off  froar:  o  to  p,  aal 
the  line  p  p  is  then  drawn  to  c  d,  and  froT.  there  the  point  p 
above  h  i,  laying  off  the  height  of  the  pàint  m  from  c  k  on  the 
last  line  from  h  i,  findint  the  point  m'.  In  the  saase  v/ay  are 
other  points  to  be  found  from  an  accurate  de  teraiina  tion  . 

2,  A  Eculdinc  sztrr^dB  nc-izon ^ally  aroano  ^ir  et 
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corner  (Figs,  931,  951  a),  The  relation  of  the   points  t  c  a  e  i 
to  the  correspoDcing  points  et'  tiie  profile  dra^n  in  élévation 
is  given  by  ttie  similarity  ot  the  letters,  so  tbat  tne  distanc- 
es of  the  lines  on  tàe  plan  iroE  c  t'  are  egual  to  ohose  oi  tùs 
points  of  tce  profile  fron  b  n. 

Tûe  points  of  intersection  of  thèse  lines  jrith  the  line  b'f 
bisecting  the  angle  are  dra^ïn  up?rard  in  the  élévation  with  the 
heights  of  the  lines  akoïe,  etc.,  so  that  the  determining  points 
of  the  line  b'f  are  obtaiied.  Por  a  more  acourate  détermination 
of  the  curves  one  prooeeds  as  indicated  in  Pig.  980  and  shown 
hère  by  the  dotted  lines  g  g'  and  q  q' .  But  it  is  at  least  nec- 
essary  to  find  those  points  which  form  the  greatest  heights  and 
depths  of  the  profile,  like  the  point  m  in  Fig.  980  and  hère 
the  point  g,  so  that  if  the  line  of  the  hollon  or  round  is  str- 
uck  with  coïBpasses,  the  point  of  intersection  of  thèse  '«rith  the 
horizontal  aad  vertical  radii,  or  if  the  intersection  is  not  g 
given,  the  intersections  of  the  profile  with  the  line  through 
the  lowest  point  od  the  overhanging  edge  of  the  profile,  i.e., 
the  point  i. 

3.  A  n.ouldiDg  ce  ?•-   fcocy  liVn   a  siirplc  ércai^c  tcrrr  ini'srsecca 
an  obligue  plane  like  a  waib  (Fi^s.  952,  9S2  a,  c).  In  chis  ci'.3 
tns  position  of  each  dssîr'^d  point  of  tte  plan  in  the  elevatic- 
is  obtained  in  tie  fcllowinf?  ir.-anner. 

There  is  drawn  from  the  plan,  as  from  the  point  e,  a  perpendi- 
cular  in  the  élévation  (Pig.  982  a),  laying  off  thereon  the  dis- 
tance of  this  point  from  the  edge  of  the  wash  in  the  section, 
thus  the  length  f  e  in  plan  in  the  section  of  the  wash  (Pig  982  b) 
from  cW  and  e',  erecting  a  f perpendicular  at  e',  and  from  the 
intersection  of  the  latter  with  the  line  of  the  wash  is  drawn 
a  horizontal,  that  cuts  the  vertical  first  drawn  from  c  in  plan, 
thereby  determining  the  position  of  the  point  e''  in  élévation. 
In  the  same  way  are  found  ail  others,  as  indicated  by  the  simi- 
larity  of  the  letters  and  the  dotted  lines.  It  is  no7;  only  to 
be  noted,  that  the  distances  of  the  points  sought  from  the  edge 
of  the  wash  must  always  be  taken  in  the  half  of  the  latter  inol- 
ined  at  an  angle  of  45*  to  the  plane  of  projection,  and  always 
in  the  direction  perpendicular  to  the  '.vas h,  so  that  also  to  fini 
the  position  of  the  point  p,  the  length  p  j  must  be  laid  off  in 
the  section  from  c'  to  p' .  Tue  section  of  the  wash  is  drawn  t-ncs 
in  Pig.  982  b,  so  as  not  to  mix  the  aiding  lines. 
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4,   -  pier  of   pclyeoî3r?.l   s'^ction  stands  on  a  -/jash  oï  a  dil'fcrcru; 
î:clygcnal  torn,   i.e*.,   a  pri.sir.  întersects  s.  pyrattic   (Figs.  9c'3, 
583  a).   In  Fi^.  933  a  b  c  d  juives  the  plan  of  tne   pier  aric  e  f 
g  is  tiict-  of  tbe  base,   îvom  wûîch  ttit   wasîî  risen,, 

First  the  angle  points  of  both  polygons  are  brought  into  the 
élévation,  thus  those  of  the  base  beloTr  àbd  those  of  the  pier 
above  the  line  h  h  indicating  the  edge  of  the  washj  then  draw 
horizontally  the  line  i,  /rhose  distance  from  h  indicates  the 
height  of  the  wash,  then  upward  through  the  points  a  k  d,  that 
dénote  the  midales  of  the  octagonal  sides  of  the  pier,  so  that 
the  intersections  of  this  line  1  1  give  the  points  of  intersect- 
ion of  the  wash  with  the  sides  of  the  octagon,  and  the  edges  1 
1'  are  determined,  Then  draw  from  b  in  the  plan  a  line  parallel 
to  e  f  to  the  line  e  a,  and  ereot  a  vertical  on  the  élévation 
from  the  intersection  t,,  which  outs  the  line  1  1/    in  n,  and  then 
a  horizontal  frorc  n,  the  intersections  of  the  latter  with  the 
edges  of  the  octagonal  pier  are  the  points  at  which  thèse  edges 
rest  on  the  wash.  (Connecting  thèse  with  the  points  1  already 
found  complètes  the  construction. 

Tce  s2-ni3  tracsition  froit  oue   ground  fors  te  anctber  ^ay  also 
be  ïïiade  in  the.  ir.anner  .éiven  in  Pié.  933  ]^,  sa^  tiius  accordin^ 
to  any  ground  foriii.  Ihe   griphical  représentation  is  siŒilar  in 
-'^.11  cases. 

5«  îiïo  ciffercutly  snaped  sectcrs,  oue  oî   ?jbich  ïe  iiOrizoïrtnl 
and  the   cther  vertical  intsrsect  each  otber.  Such  cases  occur 
wben  the  irsubers  of  a  door-7ay  janb  stop  on  a  moulded  base,  or 
if  in  a  larder  blind  arcn  is  s  door^ay  covered  by  a  straigbt  1 
lintel,  se  tbat  tbe  Eeirbers  of  t.^e  lintsl  intcrsect  the  iienibers 
of  tbe  jairb  of  tbe  arcb,  ov   ;7i.]£i:  in  an  ordinary  ïïindc;?  witb  a 
stone  crcss,  tbe  bcrizcntal  transoir:  bar  instead  of  oavÎDg  the 
section  of  tDe  Euctin  is  foQEed  -/^ith  an  ordinary  drip  Kouldin?^., 
etc.  Tûe  first  of  tbs  case3  mentioned  rtill  suffice  to  explaiD 
tbe  njetbod. 

Let  Pig.  984  a  be  the  plan  of  the  members  of  the  Jamb,  Eig. 
984  b  be  the  profile  of  the  base,  vrhich  in  Pig.  934  a  extends 
around  the  obtuse  corner.  Tt  is  first  to  draw  the  lines  fofmed 
by  both  profiles  in  plan  and  élévation,  aad  thus  to  sélect  those 
points  that  détermine  the  lines  of  intersection.  Such  points  ars 
those  in  îrhich  the  edges  or  bordering  lines  of  the  separate  me:ii- 
bers  tnat  strike  the  profile  of  the  base,  on  in  which  the  édites 
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or  bordering  lines  of  the  basa  eut  the  profile  of  the  jamb,  op 
with  recurved  members,  those  in  which  the  curves  intersect. 

Points  of  the  first  kind  are  k  d  1  h  in  Pig.  984  a;  points 
of  the  second  kind  being  c  m  i  b,  To  thèse  are  added  those  re- 
quired  for  more  exact  détermination  of  the  curves,  like  f  g  in 
Fig.  984  a,  To  détermine  the  point  d,  draw  a  d  in  the  section 
in  Pig.  984  b  frotn  a'  to  d',  erect  at  d'  a  perpendicular,  aad 
through  the  point  where  this  line  cuts  the  line  of  the  profile 
of  the  base,  draw  a  horizontal  in  the  élévation  at  the  same 
height  (Pig.  984),  and  then  the  intersection  of  this  also  witn 
the  horizontal  in  Pig.  984  designated  by  d',  with  the  vertical 
through  the  point  g  in  the  ^lan  »ill  be  the  point  sought. 

Likewise  to  détermine  tha  point  h,  whose  rectangular  distance 
from  the  line  a  a  in  plan,  in  the  section  from  a'  to  h'  reaches 
in  h'  a  vertical  that  cuts  the  profile  of  the  base  three  times. 
Thèse  intersections  are  dravïn  in  the  élévation,  and  thus  the  in- 
tôBsections  of  the  last  lines  with  tëe  verticals  through  n  are 
the  required  points  h',  h',  h'  in  Pig.  984.  The  point  i  or  a  c 
corresponding  one  results  in  the  élévation  from  the  intarsection 
of  the  èàg©  line  concernea  of  the  profile  of  the  base  vrith  the 
perpendicul  ai"  drawn  through  i  in  Pig.  984  a  according  to  Pig. 
984.  But  since  the  round  in  the  profile  of  the  base  has  receiveà 
greater  projection  by  horizontal  additions,  then  the  lines  5  and 
7  in  the  élévation  are  not  identical  Trith  the  line  1  in  the  plan, 
but  the  plan  line  corresponding  to  the  first  is  set  cack  farther, 
indeed  so  that  this  distance  from  the  plan  line  a  a  is  determin- 
ed  by  the  distance  of  the  centre  x  of  the  round  concerned  in  tns 
section  from  the  line  a^'a'.  Therefore  this  distance  is  laid  off 
in  the  plan,  and  accordingly  thare  is  dra^rn  the  dotted  line  10, 
which  strikes  the  profile  of  the  jamb  in  o  o  o,  thèse  points  are 
draan  in  the  élévation,  anl  thus  the  intersections  of  thèse  lin- 
es '.ïith  the  border  lines  of  the  round  give  the  points  sought  at 
o'o",  by  whica  the  beginnings  of  the  curves  are  determined,  in 
which  the  round  intersects  the  separate  parts  of  the  profile  cf 
the  jamb.  To  deteemine  the  extrême  point  of  this  curve,  or  the 
point  m,  draw  from  m  a  vertical  to  the  élévation  and  from  the 
centre  x  of  the  round  a  horizontal  across  to  it,  so  that  the  i:~. - 
tersection  of  bot h  lines  gives  the  point  sought. 

FriiiCical  cornicis. 
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Romanesque  main  cornices, 

lû  CQuntries   wr^ere  Boniacesoue  tradiisions  renainec  active,   zzz 
cornicss  et'  tue  Roiranssaut   style  soii;stiEes  Bho-^eà.  a  érest  nazc 
ot  corbelled  scsirfcsrs,   but  le  oenersl  tùe  principsl  ccrnice  as 
well  as  the  belt  ccrnicss   iz  tûls  zime  nad  already  assuKso  a  3 
simple  s-uà  clear  excressicn,   'liiere  precominates  eitber  tïie  rouna 
cr  the  cavetto  (Fi^s.   9S5,   9S6) ,   or  trie  rounc   and  ccve  succeed 
each  otLar  in  rbytbicic  seoiience,   ï£îe  clearest  snà  EOEt  express- 
ive Succession  cf  îr.culdiné^  te  be  obtained  iri  tte  last  ^îsy,   irusi: 
be   "obs  conibinstioD  of  twc   7Cui:-du  witl*   è  niiddlG   cove  (?i^.  9S7), 
2nd  It  nas  aise  béer,  euploy^d  in  rriarifold  variations. 

It  is  preferred  to  term  tûe  last  mvoulding  an  inverted  Attic 
base.  Altûougû  a  course  of  development  from  the  Attic  to  the 
mediaeval  base  may  be  fèllovved,  the  asBumption  of  inserting 
this  member  for  a  crowning  one  is  someyrhat  strong,  and  as  we 
tûink  is  also  entirely  unnacessary.  If  usually  there  was  an  en- 
deavor  to  place  round  and  cove  beside  each  other,  which  Romanes- 
qae  art  bas  done  in  every  possible  séquence,  it  -.vas  so  self  év- 
ident, that  one  must  hit  on  this  for.ii,  indeeà  en  account  ci'  ii3 
nsar  sirriplicity  in  the  f  i  r '.  t  1.  li  i,  that  to  explain  its  or'i;-;in 
does  not  require  the  traditions  of  the  Attic  case  at  a].  1,  se  l 
that  at  lïiost  a  certain  facility  in  its  use  could  be  derived  tr:- 
erefroffl. 


îhcse  sirrple  ïïOuloinç- 


'35  to  T5'7  ars  ncr 


suificisntiy  ir.pcrtsnt  for  proirliicnt  belts  cr  isain  ccrnices,  ■ 
sven  it  orGauented,  aDC  tb^rstore  subcrdinctc  ir.£ïï..bGrs  are  Uc^u--'"'- 
ly  c-dded,  tGs.t  coïïsist  ot   continnous  slats  or  bacds  lying  in  i 
tùe   surface  ot  the  -.lall,  a  frieze  interrupted  by  suall  pisrc  ( 
(Rnenisb  v?orks),  anc  corbels  (estecially  ir  Burfucdy)  or  trie  e 
srcnec  frieze  empicyed  on  '^.er^sn  works  .ïitn  sucn  preiereuce. 
'Its   Eaaifcld  treatusnt  cf  tnz   Rdracescue  cornics  transîers 
itsclf  t-c  Gotbic,  in  Tne  lyner   iieabsrs  psrticularly  developec 
in   brick  Gotûic,  iîbilc  the   srt  of  eut  stonc  ratiicr  returcs  to 


tne   upper  ccnTiinucus  ireirc: 


'■>Trr';T^C'  'J  T  »      coTCiO"; 


an 


ciaiiy    uc    Giie   cavc'Cuo  ci.- 


neatiî   filled  witb  folia.é-s   ii:   prsdcmin^.nt  places- 
Gothic    principal    cornices. 

Like  everïï  otber  corrice,    tîjc  priDcipal   ccrnice  iiust  prevenl; 
?r?.ber  frcn  runnii2b  dowp  the  face  et  tbe  -.vall  bcn^etb   it,   Alrs:i'j'f 
thô  ander  surfaces  cf  tbe   Greek  ccruice  in  refercDce  te  tbis 
■secflnical  requircnent  ^8  sitber  obliouely  ur-df^rcut,   as  id  ti;J. 


Doric  order  (Flg,  9SS)  or  »îas  a  water  drip  as  in  tfce  lonic  (?id, 
9^9) .  But  to  Gothic  art  wa-s  it  reserved  to  deviss  ac  art  fera. 
and  froŒ  the  fulfilnient  of  tbis  purpose  (Fié.  990).  Hoïï  cucn  t 
tiïis  forni  depended  od  that  purpose  is  sÊown  by  œany  «crics  exscu- 
ted  î?ith  a  certain  econoiry,  ok  wnich  tfle  ancercuttii:.^  cr  cric 
foriLSG  by  tfce  prcjecting  edée  of  the  rccf  covering  iras  supert'l- 
ucus  for  tbe  cornica,  and  tnerefcre  tbe  latter  cossisted  cf  oùiy 
band  and  chaiEier  or  tard  z^A   cavetto  (Fi,g.  99jl).  ït  tHen  h^.d   o 
only  tt}£  fuDCtioE  te  reirov^  tbe  fall  of  tbe  water  beyoïid  tne  i 
face  of  tbe  ^all.  Eut  any  Wiener  treatuent  would  be^uncertain 
by  tbe  sbadows  cf  iiiae  edge  of  tr^e  roof,  unies  s  it  jïss  r-3itcvr.d 
frciij  tbeir  reacb  by  a  vertical  surface  01  suxficient  beigbt,  t 
tbereby  resulted  bèe  bscd  a  in  Fié.  990  as  an  essentisl  part  of 
ail  sncb  fcrcs  01  roof  coriice  ïd  contrast  te  tbe  design  of  ps- 
eudc  antiçiîe  or  Œodern  coriices,  in  jîlicn  generally  tne  very  0 
délicate  upper  edge  is  do'g  alone  concealsd  by  tbe  Œargin  of  tî;;: 
roof,  bat  even  by  an  incliied  gutter  ban^ing  beîore  it  (où   cCc- 
cant  oi:  recoval  cf  :f3ter).,  and  ail  ricbnc33  is  nade  unrecofrinizr'Cl' 

Eut  by  tns  vertical  banc  a  tbe  uncsrcut  cavcttc  is  tben  ;-£a:i::' 
Eoved  se  far  dc?rnïïard,  tbat  tbe  function  of  reirovinf^  ^rat^r  ii:,ci- 


by  its  forir  can  te  ^ictaslly  fulfillecî.  'Ib'  nei 


fe  u  0  \,- .. 


banc  generally  eoaals  tbe  projection  cf  tbe  ccrnics,  tnus  beind 
fomed  as  in  Fig.  992. 

Oavetto  with  drip  at  5i3ge. 

îbe  DeEbers  nave  an  endl?ss  variety  (Figs.  990  te  999)»  'l'bs 
ccst  coîTEcn  if  net  tbe  earlisst  profile  is  sbown  by  Fig.  992, 
especially  tbe  slope  in  wbicb  a  cavetto  is  eut;  on  account  of 
its  clear  and  simple  form  it  iray  first  be  rcentioned.  It  is  rec- 
omnienQeQ  by  ease  in  exécution,  yfbicb  dépends  on  tbe  fact,  tbat 
tbe  stonecutter  bas  to  dre^s  the  minimun:  guriace  possible,  iîbi- 
cb  is  renooved  by  mouicings  te  be  wrougbx  later.  'lois  tbe  oblicue 
surface  a  t  is  first  eut,  in  tbe  latter  acccrdiàg  to  the  sizs 
of  tbe  cavetto  is  niade  a  rectangnlar.  obliaue  or  triangular  sir:- 
king  c  d  e  or  c  f  g  £,  snc  bbus  the  reneining  circular  segEents 
between  the  sides  of  tbe  sinklBg  and  tbe  linc  of  tbe  cavetto  sre 
reiroved.  It  is  generally  n^cessary-in  tbe  design  of  every  Eeirber 
to  take  into  account  tbe  Eode  of  exécution,  and  to  dravî  tbe  cro- 
file  in  the  same  -«vay  as  tb3  stonecutter  works.  Ihereby  can  be 
avoided  Eost  certainly  tbe  very  difficult  and  least  effective 

fores. 
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■I 

To  establish  a  definite  proportion  of  the  chamfers  a  c  and  eb  I 
to  the  diameter  of  the  cavetto  is  impossible.  Aèoording  to  the 
nature  of  the  stone  the  distance  a  o,  that  results  from  the  th- 
ickness  of  the  overhanging  part,  may  inorease  or  diminish.  As 
the  lower  limit  may  be  dosignated  a  width  a  h  «  1/4  of  the  widtà 
a  b.  Acoording  to  the  material  is  arrangem  the  depth  of  the  oav- 
etto,  and  thus  the  choice  of  its  centre.  In  no  case  must  the  ca- 
vetto  extend  behind  the  faoe  of  the  wall,  so  that  g  lies  behind 
the  line  b  i,  while  this  point  may  well  lie  in  it.  Erom  the  cho- 
ice of  the  centre  aâd  .of  the  radius  of  the  cavetto  also  results 
the  width  of  the  lower  chamfer  e  b  as  greater  or  sœaller.  A  sat- 
isfactory  proportion  results  ifac+eb=*ce  and  a  c  is  ;  cb  ab: 
about  as  5  :  3,  The  edges  formed  by  the  intersection  of  the  cav- 
etto with  the  chamfer  best  retain  the  rectangular  form,  and  any 
pointed  form  is  only  perœissible  so  far  as  the  strength  and  fine 
grain  of  the  stone  permits.. 

In  case  tbs  point  f?  fall=!  in  the  surface  cf  tne  weIL,  tbs  lc,7- 
er  part  of  tfce  profile  csn  be  offiàtted  and  tbe  cavetto  pass  in:.c 
tbe  vsrtical  surface,  theretorc  bsin.é  eut  in  z   io?7er  stone.  ï: 
Œsy  like-;îise  rest  ty  a  horizontal  eut  k  1  on  the  face-cf  the  s?il. 

Furtber  the  traDSition  cin  be  nade  by  a  rcuDdin.f?  oninsteac  et 
tiïe  cbamfer  b  e,  or  by  s   roand  in  ricbcr  forums,  that  projects 
troK  the  curve  of  tne  cavetto  (Flg,  99^  a)  or   this  may  interseo'^ 
that  (?lg.  992  b).  Thus  âl^o  the  lo?rer  chaïïifer  car.  aiteruards 
be  undercut  (?ig,  993),  as  any  coirbination  of  the  différent  iie- 
thods  indicated  above  lîay  occur, 

Varied  profiles. 
TbG  upper  edse  lay  also  rsceive  a  richer  form,  as  by  the  add- 
ition of  tes  tïïc  chamfers  a  n  and  c  n  (Fig.  992)  or  a  chaEler 
aod  a  cavetto.  The  chaiTifer  a  n  is  therefore  ^articularly  cbarsc- 
teristic,  since  it  typifies  the  icdispan:^:.!:!^  .ïr/-::;.-  cri::  in  ail 
other  cornîces,  and  that  a-?  a  spécial  undsrcutting  of  the  rccf 
cornice  séparâtes  ths  upper-  band  from  the  lEouldini^s.  This  siirc- 
le  cross  section  in  Fi,^.  992  ir^ay  forin  ths  cutline  or  rou.f5b  Siiaçs 
for  ths  richar  and  nctlsr  forns  giv^n  in  Fi,és,  993.  99-^,  sùid  59o» 
The  latter  are  antirely  taken  trou  earlier  ;7orks,  and  nô   bave 
atteirpted  to  bring  them  into  a  éeoir.etrical  scheire  as  liidicat:;: 
by  tbs  liDS3  sketched  in.  Yet  no  very  great  valus  is  to  be  tl':- 
eed  on  the  lattec,  snd  thsy  n;ay  ssrvs  rather  n.erely  to  assist 
the  bec^inner. 
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But  a  slavish  adhérence  to  any  such  network  of  lines  must  ba 
injurious  in  any  case,  and  they  are  to  be  used  in  determininvr 
only  a  few  partioular  points,  trhile  the  same  Connecting  cavetto 
either  is  to  be  struclç  fronû  a  freely  chosen  point,  cr  is  to  be 
drawn  freehand,  (She   last  procédure  doubtless  preceded  the  geom- 
etrical  détermination,  even  when  ail  arches  were  struck  with 
the  compassés  froœ  points  determined  by  the  scheme. 

On  tû3   earlier  works  are  soiEetimes  found  also  the  undercut 
out-er  edge  separated  frott  the  meirber  below  it,  so  that  the  lat- 
ter  bas  to  support  the  ovei^hanging  edge  drip.  An  ezample  is 
presented  by  the  coraics  cf  the  «est  faced  of  the  catdedral  ai; 
P.heiiEs  (F'ig,  1000), 

On  nany  profiles  and  particularly  cf  âarly  Gothic,  the  under- 
cutting  is  transferred  froTî  the  upper  edge  of  the  band  to  ths 
lower  edgs  of  the  eut  stGn3,  so  that  there  results  the  forœ  sù- 
owD  in  Fig,  99^,  '.îhich  is  distinguishsd  by  a  particularly  bnlc 
effect  of  shadows, 

Ricner  main  cornice. 

î'hus  in  Fiés,  991  anc  991  £  the  ed,^e  of  the  roof  projects  b3- 
yond  the  face  qï   the  wall  by  leans  cf  a  cove,  so  that  aise  the 
drip  forming  a  cove  is  set  back  by  a  second  iLoulainé'  beneattj  it-, 
Id  the  siniplest  case  tbe  litter  imitâtes  tne  fcmer  at  a  siTiallcr 
scàle  (Fig.  997)-,  or  since  the  undercutting  strictly  taken  is 
hère  superflucus,  it  receives  a  différent  forŒ.  Thèse  conpouna 
forgs  of  cornices  are  especially  indicated  where  they  consist 
01  two  or  Ecore  courses  lying  on  eacb  cther,  as  also  in  Figs» 
997,  so  that  each  course  has  its  own  profile,  Yet  sometineE  Ihe 
foriE  of  the  profile  is  indépendant  of  the  location  of  the  .joint 
and  the  latter  intersects  the  entire  iceirber  with  only  a  care  for 
the  skilful  fcrir.  of  tbe  edge  (Fig,  999)»  .îhe  latter  best  suits 
the  rectangular  form,  leaving  the  pcinted,  as  dépendent  on  tbs 
résistance  of  the  stone  and  on  tba  weigbt  of  the  ashlars  lyin.^' 
on  it. 

In  ths  richer  fcrnis  of  cornice  ths  asblar  *ith  the  upper  unc- 
ercut  cavetto  is  generally  suppcrted  by  one  steeper  and  flati^er, 
that  is  entirely  or  partly  filled  by  leaves*  ïbese  latter  hâve 
on  tbe  earlier  îïorks  an  actual  structural  iniportance  and  serve 
to  stcengthen  the  upper  niargin,  Figs,  1000  and  a  in  Fig.  1001. 

eut  still  Eore  essential  becoices  the  function  of  tnis  over- 
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overûanging  part  of  tbe  cornice  if  the  upper  asUlar  forics  a  .lut- 
ter to  receive  the  water  flowlng  down  from  tbe  roofs.  The  border 
of  tûis  gutter  tehen  bas  a  parapet  or  the  more  richly  forued  c 
comice  in  order  to  Œake  aocess  easier.  The  arrangement  of  tbe 
gutter  tfius  leads  to  v/idening  the  upper  surface  of  tbe  wall,  and 
tbe  Icaô  of  tbs  balustrade  reouires  a  strong  support  by  tbe  1o,ï- 
er  cavetto.  Tbe  walk  is  tn3D  set  back  fronî  tbe  outer  edge  of  t 
tbe  upper  part  of  tbe  cornice,  and  this  upper  margin  receives 
tbe  foriB  of  a  wasb. 

Instead  of  foliage,  thèse  cavettos  are  aise  sonietiiEes  lillec 
by   figures  eut  froni  tbe  mass  of  tbe  ashlar  (Flg,  1002(.,  corcic-s 
beneatb  a  gallery  on  tbe  south  iiower  of  Strasburg  Bsinster. 
Eelt  courses,  parapets  anc  bcods, 

Eesides  tbe  architectural  problem  to  separate  tiio   parts  cf  t 
tbe  Tîall  lying  over  eacr^  oths?,  to  crown  the  lower  or  serve  as 
£  support  for  the  upper,  tbere  coires  in  auest-ion  bere  nouldin^s, 
for  mlch   tbe  probien:  is  slscst  entirely  te  cause  water  te  cric 
Gif,  Hiitber  t.t:sy  bave  to  allo7(  a  grcr.t  amount  of  collected  ?f£t.3r 
te  run  off  (lirie  ccrnices  beneatfc  Tjindow  parapets)., or  tbey  i^avc 
por tiens  of  tne  wsll  beneati:  tnsii,  or  also  to  prctect  cangreroas 
joints  frcff  falling  -frater  (lor  exaEple  bcods). 
ForirstioD  cf  tne  edge  arip. 

Therefore  thèse  oiouldingi  as  a  puis  require  a.  strong  ly  snapeâ 
vrash  or  a  drip,  since  they  may  be  lacking  on  aiain  comices  with 
projeoting  raargin  of  the  roof;  but  to  change  such  a  roof  comice 
as  shoïfn  by  Figs.  993  to  999  into  ons  of  the  precoding  kind,  is 
conversely  from  the  profilas  given  under  Pigs.  1003  to  lOO7.Pi.53. 
1003  to  1008  contain  sosne  transformations  of  the  proportion  of 
projection  by  the  forai  of  the  upper  edge*  The  most  of  thèse  pro- 
files show  projections  equal  or  approximately  equal  to  the  hei^^iit, 
only  those  are  exceptions  to  this  proportion  in  which  by  the  cx- 
ission  of  the  lo^est  roeiiber  occurs  a  réduction  of  the  height. 
This  most  easily  results  b?  extending  the  ovorhanging  part  a  in 
F'ig,  1000  cc7ïn?7ara,  se  tns":-  by  tbe  addition  of  a  covs  tancent 
to  tbe  face  of  tbis  aeinber  results  tbe  foric  in  Fis.  1003  ^nd 
tbat  of  ?ig.  1004  by  retaiiin^  tne  coïïipounc  irsïïiber  ^iven  in  Fi.Ç. 
1000,  Botb  forms  are  taken  froro  tne  west  front  of  tbe  cburcn  at- 
Haina.  Tbis  extension  cf  tbe  nargin  iiiay  fartber  coeur  by  addi- 
tion cf  a  round  or  cf  an  eitire  or  balf  c^ee.  bollCK  te  ttie  cba:- 
ïer  a  b  lE  Bis.  1005.  îf  t.ben  in  tbis  cas<5  the  centre  oî  tnic 
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Koulding  be  ffioveo  ou-q   afcov?  a  b,  it  is  DSxt  to  forir:  tbe  uçpe: 
iîasi:  iïï  2  flat  curvs  tangent  te  tns  curve  of  tne  round,  as 

given  iû  Flg,  1005* 

Ttîs  saire  resalt  of  an  eclarged  ancercutticg  can  be  o'btaineo 
by  Esking  the  cavstte  a  çcinted  arcn,   wiïicû  usually  occurs  en 
Ciiurch^z  in  .V.anlbauseû;    it  is  snosn  in  Pig,   IOO6.   Eut  irost  ar^ci- 
3ivc:ly  is  tnis  result  attctsed,   ivnsn  tue  rtoulding:  13   -jxclusivEly 
cat  in  tbs  corizc^tal  unde?  Eort'ace  of   tx-c  arîjlsr*,   and  only  tr-s 
front   sage  of  ^he   sfccne  ^:;!i^  2   Cutioiter  as  ooiisj?   iiculri:'..!^. 

Thus  tbe  prcportioD  of  the  projection  may  also  beconie  predoir.- 
inant  by  £•   lezzzv  incli~atîon   of   ciic   HBsh,   se  fron  a  to  c  in 
F'ig.   1003  or   frcrr   b  to  c  ii  Fig,   990.   It  thcn  aeçenôs  cm  tue 
natnre  cf  the  stcne  snether  tûe  uppsr  edge  b  ressins  acute  ar:^- 
lèd  or  is  te  be  mace  a  risL*ît.  ar^'le   by  'cbe  c;"ar;geG  directicr:  cf 
tiie  wash,   Tne   bcst  :;i,3i?t£ics  ïd  t;:îi3  osée  is   affordcd   by  trs 
forn.  of  tbo  appsr  irculdiDg  :;s  a  round  or  oges  moulding, 

Tti£  precedicg  Figs,   mostly   s'ùcvî  a  ■ns.b'û  iDClined  £t  45**.,   se    ■ 
that  tcey  ma^  he  rsgarced   ^,s  shaped  frcir  ttie  grouric   forir  of  tte 

;^  n  n  —  P  "^     c:  —  "^     ri  i  P  C i~i n  s  1  1  \t         <^  r-  '"       i'  ''■  '■;  «r-      -'  )'•  -     T  -  "■'  "1"  '^  '■«     n;  ri  ir      r.  1  c<  '■•      ho     r» ■•>  r  i  -r»  ,'•.  '.  '■ 
o  u  u  --  i  ^     cj  V-  L'     u  X  c-  )=;  vj  li  ■_»  J.  i  y.  ,     _;  i.  >^     iJ  ».  u  i.:.      _  ] —     X  ~  ..■  '-  '^  ^     !i;  :.!-  y     c*  i  b  _•     L  \j     1  _•  !_  J.  _.•  C- ..  > 

by  tiie  cçuilatcr^i  as  sriC/.^  i::  Fi^.  lOOS,  .-rncs?  cccctruccic"  x* 
explaiDec  by  toc  ?idin!?  Ii':c3  <fiv;r. 
Inclination  of  the  vfasb. 

In  ttif:  cburct  style  thesi   fl^ttsr  ÎDclinations  cf  ti-C  y}^.zC   r. 
fcTE  an  exceptior  particulairly  b3longing  oo  th&  las'i)  perico  oi 
Gotbic.  On  tbe  contrary  in  s3Cul:Lr  ïïcrks  in  iiany  c^bôb,  for  -.•j 
unusoal  deptb  of  tï-e   Tîirdc-?  jaiic,  it  isy  bî  prefsrabfe  te  rs:- 
uce  bbê  heigbt  of  the  Naît   oî   the  >iill  by  z   flsttcr  inclinatio::, 
and  to  continue  tbis  cver  tds  ^c^e  et   tbe  projection  of  tle   ed^a 
of  tbe  sill  fonring  a  drip.  But  sincc  the  woodiïork  of  t^e  Y^ini^i: 
fracs  vezt2   on  tne  upper  edge  of  tb-e  sill,  and  thereby  is  dési- 
rable a  rapid  removai  ci  tbe  ;v2ter  ncBrest  tnis,  ^itfccr  vte  ilr' 
cf  tn3  »£sh  030  iicko  an  ac»?ap"c  benc  znevz:   or  be  r^ised  by  i-   cur- 
ve (b  ir.  Fig.  1009).  ^fben  tte  wasri  of  tne  eà^e   cf  tb3  meirber  !r.r7 
olco  retsin  tbo  original  stecper  inclination  acd  forui  a  ber-d 
next  tne  sill. 

In  tne  bettcr  periods  cf  Gothio  arx  occurs  tne  cccvsrse  cass, 
tiiat  tne  inclination  of  tn^.  -.-îasb  i£  steeper  tban  tbs  3ngl5  cf 
45**.  l'brse  stesper  'inclinations  «ère  tnen  oitbcr  cr.rried  cv&r 
tbe  projection  of  tte  !rcn!b3r..  cr  for^:  r?,t  tbe  f.^ce  of  tne  ;7all 
an  angle  niih   Ibe  wasb  of  tne  liitter  inclmed  ?-r-   45°.  Farticul- 
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Pafticularly  ccEirosly  are  found  sucb  icroïs  on  'ùhe   offse^s  of  '^ 
une  tut.t.ressea,  where  soaetiisss  tne  Tiash   incliDed  a.t   45**  nay 
seôE  toc  ;7sak  to  transfsr  tte   Ic-sd  trou  above  to  ths  under  =ino 
larger  surface,  but  on  tne  cther   hacd  irads  necessary  tfca  form- 
ation ox  this  wa-sh  in  trîo  blocks,  and  uencs  the  arrangeîre!2t  cf 
a  bed  âivid?Ln.^  then:  became  necesssry  (a  fc  ivi   Fi,?;,  lOip^ .  Eut 
iîitJj  a  less  stsep  fom  tbc  lutter  ivould  havs  Lad  toc  acute  an- 
gles at  s.  On  Snglish  lîûrks  is  scmstines  foand  tùe   joint  n.ac.e 
easier  by  i'illets,  ciiairfers  or  undercuttinôs,  obal.  break  tbe 
surface  of  tii3  ^ast  and  &fforc  a  ris^.ût  angle  for  ttie  blocks, 
(B'ig,  IClO  a).  ïhe  saire  st3ep  wash  is  soiretimes  foucd  on  tbe 
sills  of  churcb  Tfindows  an'--  finisbed  at  the   inside  ed'-e  ;fitL 
r;  3Daiic/7  cfeaDDsl  (c  in  Fi<,  1010).,  wnich  prevents  xnc  i^ate-r 
fron  droppiné  that-  runs  dcTD  tne  iaside  surface  of  ths  w-irdc;?. 
On  nany  sirallôr  parts  liks  crossf loprers,  t'ne   fonction  of  ti:c 
î723tî  is  neglsctcd,  irbsre  fie   little  nouldiné  (a  in  Fig,  lOil) 
witn  tne  fcorizontal  surfac*  is  attacbed  te  tbe  stsn.  But  nere 
tne  joint  lies  not  above  but  below  tiic  œouldiné,  and  tnerefcrc 
tne  ûcrizontal  surface  camot  be  injurions.  Since  also  as  a 
rule  even   a  coicplete  wasi3  -rould  not  be  provided  belc;ï,  tiius  the 
ïïasn  found  at  a  is  rather  to  be  regard ed  as  a  c^.arrfer  of  tne 
front  edge, 

Hoods . 
As  at  first  wers  lenticD^d  tne  caps  of  parapets,  tben  everytri- 
ing  said  applies  likewise  to  the  proper  hood  Œouldings,  tfcat  oc- 
cur  above  reliefs,  inscrib^d  tablets,  or  sven  richer  jarrb  ncui- 
dings.  For  sacii  purpcses  are  suitsd  the  profiles  given  in  ?igs. 
1003  to  1003,  as  ïïell  as  part  of  those  given  earlier. 
3elt  courses. 

Tfte  sans  torES  are  also  assumed  by  belt  courses,  i?tiich  isidic- 
ûte  t^as  floors  of  buildings  in  several  stories,  but  at  tûe  sace 
tiffie  serve  to  keep  dry  the  »all  surfaces  below  them,  as  Figs. 
1012,  1012  a  siiow.  For  wbile  in  the  rain  driven  under  b  striksc 
the  entire  beight  of  tbe  «ail,  in  tbe  latter  are  fcrïr.ed  dry  pic- 
ces  under  tbe  belts  c,  d  and  e  witb  the  saice  inclination  of  tùz 
rain,  ;îhich  then  facilitat'î  tbe  drying  of  the  reirainder  of  the 
wall.  Çarticularly  tbe  water  running  down  the  wall  fron  abcvs 

tbe 

will  bë-rthrowD  off  by  eacb  belt.  îbe  driving  of  roppin^  sab-ar 
back  against  the  wall  dces  not  occur  in  a  Œoderate  winc  on  acc- 
ount  of  tbe  larger  drip. 
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êy  a  steeper  inclination  of  the  wash  thèse  belts  may  beccme 
also  caps  of  balustrades.  On  tbe  belts  ïïfeich  neither  at  the 
joint  adjoin  woocwork  or  anotoer  inferior  material  subject  xo 
easy  injury,  tiks  tbe  caps,  of  balustrades  of  galleries,  tfce 
wash  ceases  to  be  imperativsly  necessary,  and  in  some  cases 
Eay  be  replaced  by  a  horizontal  surface  as  in  Fié,  1013.  Also 
the  undsrcut  luay  bs  orcitted  (F'ie.  1013  a). 
Junotion  of  a  roof. 

Preouently  tbe  probleiL  cf  tne  bect  is  to  protect  tbe  joint 
betïîeen  ti70  différent  njate^ials,  and  it  especially  occurs  «hère 
a  roof  joins  tne  face  cf  a  ?7all,  no  isatter'  in  what  direction. 
l'he  usual  practice  of  the  Tiason  bas  neglected  in  modem  archi- 
tecture tûis  protiection,  and  aside  ïrim   laac  flashings  bas  sou- 
èho  to  replace  it  by  o,   sli^ht  projection  of  tbe  part  of  the  sali 
above  the  junotion  of  tbe  '^oof.  ïn  a  far  ccre  periect  lEannsr  ic 
tnis  attained  by  a  belt  ivith  drip  inssrted  directly  over  tûe  1 
line  of  joining,  shich  th\i^   in  the  siŒplest  case  bas  the  ssmc 
relation  to  tbe  face  of  the  ?ïall  as  the  moulding  b  in  Fi^:.  1010 
a  to  the  wash  beneath  it.  A  very  clesrly  treated  exarcple  of  ti-1" 
kind  Î3  fcund  en  the  sacri^ty  of  the  churcb  of  S.  î.aroin  in  p?..-- 
sei,  rtHcre  over  tïiz   junction  cf  tbe  roof  s-gq  a  ;7ii}doî¥  ,ïitu  tnc; 
face  cf  the  ivall,  tne  irculdiiîg  riscs  in  3  ëable  line  and  sncs 
iù   ?-  crossflower  ai',  top. 

Corbslled  neiiber^,  Banôrails. 

Corbels  are  alresdy  in  part  contained  in  the  ^iven  prc:':'.'   . 
îhus  thèse  are  to  be  coant^d  i?ith  ail  thoae  parts  cf  ccrnices, 
that  support  cnr.n.nels  or  balustrades,  thus  the  lo??er  cavettcj 
in  Fiés.  997,  995,  1000  to  1002,  k   corbellin^  in  tne  proper  ic- 
ns8  is  farther  forired  by  fie  parapet  comices  on  tbe  north  lii: 
aisle  01  tbe  Strasburg  niniter  (F^:^.  1014),  m  eo  îar  as  ti:.=. 
upper  face  cf  tae  «ail  aéslnst  yjhicu   stana  tfcr  j:'irt  colurr-s  5  , 
Project  beyoDC  tne  lGî?er  aid  place  tne  cases  oi  tnese  little 
coluirins  even  eut  over  the  extrême  ed.fe  of  the  necher, 

^or  this  last  projection  accordingly  is  not  arrange!  a  proper 
corbelling,  but  it  supports  alone  by  the  coœbination  of  the  st- 
one  of  this  base  with  one  of  the  boaded  cornice  stones.  Hère  is 
a  corbelled  profile  of  the  projectiag  base  of  the  columnis  omit- 
ted,  which  was  perhaps  originally  intended.  The  entité  design 
has  a  great  effect  by  its  bold  projection,  but  is  still  not  ex- 
actly  beautiful  and  indeed  is  only  based  on  this,  that  since 
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evsry  parapet  wall  without  load  needs  no  great  thickness,  the 
upper  ffidth  of  masonry  nec3ssary  îfas  to  be  obtained  for  a  pass- 
age extending  around  before  the  Windows  in  the  interior,  by  tbis 
oorbelling  is  to  be  plaoed  in  connection  with  one  lying  somewhat 
lower  inside  ,  and  the  blind  arcade  extending  beneath  the  Wind- 
ows, whose  columns  stand  before  the  internai  corbelling. 

On  a  larger  scale  are  fcind  sach  corbellings  beneath  bay  win- 
do77S,  turrets  or  balconies,  or  sven  eatire  stories,  They  may 
then  either  start  from  the  capital  of  a  column  or  pisr  as  oq  p 
pulpits,  or  froœ  a  point  in  the  face  of  the  wall.  The  inost  coiii- 
mon  of  thèse  arrangements  expresses  the  corbelling  out  of  the 
roof  gutter,  according  as  the  floor  of  the  bay  window  is  copos- 
sed  of  one  or  more  stone  slabs,  which  then  projects  from  the 
face  of  the  windo^r  in  the  form  of  a  moulded  drip  œoulding  (a  in 
Fig.  1015),  and  lies  on  th3  mass  of  the  projection.  The  latter 
is  shaped  in  the  simplest  case  as  an  inverted  frustuic  of  a  pyr- 
amid  (?ig.  1015) •  But  its  angle  of  inclination  raust  be  tolerab- 
ly  steep,  so  that  the  angles  of  the  blocks  map  not  become  more 
acute  than  permitted  by  the  résistance  of  the  stone.  More  freq- 
ently  the  corbelling  shows  members  placed  on  each  other. 

On  the  cathedral  of  Chartres  little  basins  like  pulpits  Proj- 
ect from  the  roof  balustrade  above  the  flying  buttresses,  whose 
corbelling  starts  from  a  pier  capital  indeed  by  the  répétition 
of  that  given  in  Pig.  1000,  consisting  below  of  a  cavetto  deco- 
rated  by  leaves.  3y  this  results  the  form  of  ?ig.  IOI6. 

In  the  later  Sothic  has  striven  much  to  make  the  very  freouent- 
ly  occurring  corbellings  with  the  greatest  simplicity  by  a  mers 
répétition  of  cavettos  undercut  or  sometimes  as  on  the  bay  win- 
dow  of  a  private  house  in  '^rfurt  (Pigs.  101/,- 1013),  sonetimss 
Tîith  the  richest  combinations  of  mouldings,  of  which  an  example 
is  shown  in  l?ig.  IOI9.  The  separate  members  must  always  follow 
a  simple  or  compound  principal  line,  and  the  latter  resilts  most 
naturally  by  starting  from  the  originally  rectangular  form  of 
the  separate  ashlars. 

As  a  member  required  by  a  spécial  purpose  the  handrail  of  st- 
airs  is  included  hère.  The  principal  member  must  be  a  round  fil- 
ling  the  hand  in  a  conveni'înt  way.  ior  detached  stone  railiags 
this  purpose  is  attained  as  in  J'ig.  102^.  Handrails  in  the  face 
of  the  wall  are  eut  in  the  bonded  ashlars,  and  in  certain  cases 
do  not  Project  at  ail  beyond  the  face  of  the  -rtall,  but  are  crod- 
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produced  by  ooves  sunk  above  and  below  (Pig.  1021).  The  end  jo- 
ints of  tlie  ashlars  interssct  the  member  at  a  pight  an^le. 
Members  of  the  plinth. 
Romanesque  plintli. 

In  the  Romanesque  period,  besides  the  y/ash  always  occurring 
at  45"  or  the  flat  cavetto  replacing  it  (iï'igs.  1022,  1023,' iron: 
the  church  at  Moringen),  there  appear  arrangements  of  hollc?;s 
and  rounds,  that  often  correspond  to  the  Attio  base,  but  soies- 
tines  even  exhibit  a  richer  séries  of  mouldings.  A  Eoicanesque 
profile  occurring  particularly  often  is  the  cavetto  with  a  rounà 
beneath  as  in  Pig.  1024  froiD  the  church  at  ïïei^rechtshausen  and 
?ig.  1024  a  from  the  monastery  church  at  Loccum,  and  it  is  again 
found  alffiost  unchanged  in  nany  Ëarly  Gothic  buildings,  and  sise- 
where  it  also  reappears  in  many  simpler  Gothic  profiles  (as  in 
Jigs.  1025,  1025  a)  in  earlier  and  later  jprofiles  from  the  cnu- 
rch  of  3.  Âlexander  at  Sinceck. 
Inciined  planes  or  hollows. 

In  thèse  members  is  clearly  expressed  the  function  of  ths  ;i- 
inth,  it  does  not  cro?rn  li'^e  the  cornice  or  protect  lower  parts, 
but  it  has  to  carry  the  pressure  of  the  upper  xass  of  the  wiill 
to  a  croader  base  and  to  show  the  projection  fchus  arising,  3ota 
functions  are  entirely  fulfilled  by  the  simple  slope  or  ??asn, 
which  therefore  is  alicost  always  eicployed  en  simple  buildings, 
and  soiDetimes  even  on  auite  rich  '.Yorks  on  account  of  this  spéc- 
ial fitness,  and  thus  the  base  on  the  Strasburg  minster  is  a 
simple  vasîi  beneath  a  richly  moulded  cap  represented  in  ?ig. 
lOi.4.  T'he  spreading  of  the  upper  pressure  is  yet  clearer  by  the 
wash  in  for  m  of  a  flat  arc,  î?ig.  1023  and  a  in  Fig.  1026,  that 
receives  the  next  addition  of  a  ?rash  or  other  memcer  of  its  loi- 
er  edge  b  or  c  (?ig.  1026). 

Compound  members» 

To  express  the  ashlars  of  which  is  foroiea  the  profile  of  ths 

plinth,  this  hollow  is  conmonly  separated  by  a  remainder  of  tns 
wash  e  in  ?ig.  1026  from  the  face  of  the  //ail,  into  v/hioh'  th3 
hollo77  d  directly  passes.  The  law  position  of  this  member  how3- 
ver  causes  it  to  be  chieflv  visible  in  direct  view,  but  on  th3 
other  hand  its  nearness  to  the  eye  niakes  a  more  coniplex  for:i) 
désirable,  that  .^as  someti'iies  found  in  a  profile  hindering  ths 
flowïï  of  ;7ater  (?ig.  1027),  vfhere  the  arc  a  in  a  sensé  forms 
the  channel  surrounding  the  base  of  tae  building,  in  ;7hicn  r-air- 
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rainwater  stood  until  driei  out.  But  since  this  10ï7sr  part  of 
th3   rvall  other^iii-i':   lo  ';;  ^lï  ::;,••'■  y^^:':,\'.    r*  ^" .  'Z  •  "'- :  p  sartb 
and  since  further  otner  ch-^innels  and  even  water  basins  made  of 
stone,  then  this  standing,  of  -/rater  .just  in  this  place  can  do 
no  injury,  except  that  the  joints  are  -^rashed  out  and  tae  proj- 
ectinrf  front  margin  is  rsmoved  in  the  course  of  time,  a  removal 
occurs  of  itself,  and  theinrofile  in  Pig.  1027  is  changed  intc 
the  indicated  forn:.  But  ho-?  slowly  this  altération  proceed  is 
partly  shown  cy  the  profiles  of  plinths  of  this  kind  dating  from 
the  14  th  century,  as  in  KurejiCurg,  Bîihlhausen,  etc.,  that  havs 
retained  this  raised  margin.  Yet  this  form  appears  in  a  senss 
to  be  a  transfer  of  forms  from  the  interior  to-the  exterior,  a 
and  therefore  must  be  avoided,  since  it  serves  no  real  purpose, 
and  hence  is  better  fàrmed  at  first  according  to  the  changsd 
shape  of  the  edge  indicated  in  F'ig,  1027. 

On  more  important  works  the  profiles  of  plinths  are  forined  of 
two  courses,  and  then  also  consist  of  two  profiles  separated  by 
a  vertical  band.  The  height  of  this  band  is  then  décisive  for 
the  character  of  the  whole.  Sxaxples  of  this  kind  are  shown  in 
?igs.  102S,  1029,  the  first  from  the  church  of  3.  Elasien  in 
^.'tîhlhaussn  77ith  an  indication  of  the  rectangular  form  of  the 
ashlars,  the  latter  from  the  choir  of  the  cathedral  in  5rfurth 
formed  of  the  ivash.  Of  such  a  kind  are  the  massive  profiles  of 
the  plinths  of  the  church  of  S.  Maria  at  Miihlhausen. 

It  is  self-evident,  that  for  the  members  of  the  plinth  should 
alîrays  be  selected,  as  generally  for  the  entire  base  of  the  buil- 
ding, stones  particularly  permanent  in  the  r^eather,  and  the  sa;Le 
applies  to  ail  strongly  projecting  parts.  On  plinths  and  bases 
of  columns  and  piers  further  see  p.  212. 

3.  Architectural  î-reatment  of  the  Suttress. 
General  form  of  the  buti-ress. 

Required  dimensions. 

îhe  gênerai  form  and  dimensions  of  the  buttress  y/ere  speciaily 
treated  in  the  earlier  Sections,  to  which  -.ïe  therefore  briefiy 
refer  hère.  First  v/as  demonstrated  on  p  12a  to  127  •-vhat  form  of 
élévation  î70uld  be  most  favorable  for  the  effect  alone  of  the 
;vind  (Pig.  343),  and  ^hat  types  of  élévations  are  chiefly  foll- 
owed  in  executed  buttresses  (Figs.  344,  345,  346).  On  p^..  I63  an'J 
335  are  then  considered  other  side  forces  and  especially  -.Tind 
thrusts,  it  was  shown  there  (p.  335)  aoTf  under  their  influence 
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might  be  required  not  only  increased  strength,  but  also  a  chang- 
ea form  of  the  élévation,  -^hile  side  forces  applied  very  hiéh 
raade  too  great  diminution  of  the  buttress  unsuitable,  and  it  a 
ffiust  rather  be  carried  up  in  approzimately  uniform  dimensions. 
The  calculation  of  stability  a^ainst  wind  thrust  was  explained 
on  p.  163  to  170,  and  furthsr  the  calculations  for  différent 
exarnples  of  buttresses  v^ere  made  jn  p.  336  and  402.- 

Taking  a  buttress  like  that  of  Pig.  1030,  the  follovring  course 
of  investigation  œust  be  racomoiended .  Pirst  is  obtainad  with  on- 
ly the  ôffect  of  the  vault  thrust  the  location  of  the  pressure 
in  the  base  I  and  the  top  of  the  plinth  II  or  II  a  (p.  140),  and 
there  is  determined  in  the  given  case  the  stress  oocurring  in 
the  material  (p.  143  to  145).  Then  is  added  the  effect  of  the 
wind,  first  froœ  the  left  and  then  frotn  the  right,  and  the  res- 
ulting  displamement  of  the  pressure  is  found. 

'/fith  the  wind  from  the  right  in  some  ciroums tances  ocours  a 
greater  side  force  S,  which  then  makes  indispensat>le  also  an 
investigation  of  the  stability  for  the  section  III.  If  this  for- 
ce S  be  nearly  horizontal,  then  must  one  consider  also  whether 
a  sliding  of  the  upper  masonry  can  occur  at  the  bed  IV,  or  V, 
0»  one  lying  still  higher  (p.  340).  In  case  this  is  to  be  feared 
(i.ei,  if  the  résultant  of  S  and  the  loads  varies  less  than  the 
angle  of  repose  from  a  perpendicular ) ,  the  upper  loads  are  to 
be  increased  correspondingly  by  masonry  on  tbe  buttress  or  the 
side  walls.  On  an  investigation  inoluding  the  side  arches  or  t 
the  upper  part  of  the  wall  with  this,  sae  p.  338  to  342. 
Of f sets. 

If  the  dimensions  and  gênerai  form  of  the  buttress  are  deter- 
mined, whether  indicated  by  accurate  or  approximate  calculatiop, 
by  erapirical  rules  (p.  273),  or  by  direct  estimâtes  based  on  p 
Personal  expérience,  then  iz   is  next  to  t'reat  it  architecturally. 
For  practical  and  artistic  reasons  one  seldom  reduces  the  butt- 
ress with  a  single  slope  or  batter  from  bottom  to  top,  tut.  in 
both  thickness  and  depth  reduces  the  mass,  and  whose  copings 
as  well  as  the  upper  termination  of  the  buttress  can  af ford  00- 
portunity  for  the  most  varied  forms.  The  mass  taken  awa^y  by  off- 
sets  at  one  place  must  me  more  or  less  added  again,  and  the  off- 
sets  must  not  be  eut  too  deeply  into  the  body  of  the  buttress, 
and  in  any  case  must  not  be  exceeded  limits,  as  indicated  by  ob- 
liaue  lines  in  Pigs.  1032  to  1034.  The  offsets  must  generally 
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not  be  too  great  and  not  effect  changes  in  intermediate  cross 
sections. 

At  an  abrupt  offset  as  fchown  by  Pig.  1031,  tha  force  D  in  the 
upper  part  would  exert  a  strong  pressure  near  the  edge  A,  tbat 
must  be  transferred  to  the  point  C  of  the  lower  part.  On  the 
contrary  the  direotly  adjacent  point  S  that  has  no  load  and  has 
a  pressure  *  0,  so  that  th3  danger  of  shearing  increases  betvfeen 

4 

the  points  C  and  E.  in  fact  hère  with  the  small  résistance  of 
the  stone  œasonry  to  thrust  or  shear  may  resuit  very  easily  a 
séparation  o<î  the  parts,  which  continues  far  belovr  in  the  form 
of  a  crack,  as  can  be  freqaently  observed  on  old  and  new  works, 
(Moreover  it  not  rarely  occurs  besides  on  seoular  buildings  on 
the  parapet  wall  beside  st"?ongly  loaded  window  piers).  The  old 
masters  did  not  overlook  this  point,  they  used  hère  particular- 
ly  strong  ashlars,  or  they  also  used  cramps,  and  in  brick  build- 
ings there  was  sometimes  alternated  hère  tho  positions  of  the 
courses . 

But  it  is  more  effective  to  make  gradually  the  change  in  cross 
section  corresponding  to  the  spreading  of  the  pressure,  ^hich 
is  to  be  effected  by  steep  slopes,  inserted  gables  or  other  par- 
tly  transffiitting  ind  parti?  loadin;^  pinnacles  or  the  like. 

If  the  buttrass  bas  onlj/  one  offsst,  it  naturally  finds  itself 
placed  at  the  height  of  the  internai  capital  or  springing  of  thi 
vault,  for  at  this  place  coeurs  the  thrust  of  ths  vault,  ;vhicii 
requires  an  enlarging  of  the  abutment  doiînv/ard;  by  the  project- 
ion Tjould  also  be  indicatsd  on  the  exterior  the  point  of  appli- 
cation of  the  internai  thrust  C?ig,  1032).  Instead  of  one  may 

and 
exist  tiïo  offsets,  one  above  the  other  belo^  the  capital  (?ig. 

1033);  the  latter  can/oe  placed  so  far  downward  that  it  combines 
with  the  sill  course  (Pig.  1034).  If  the  nuiiber  of  offsets  be 
further  increased,  they  may  be  of  uniform'  size  or  be  alternatsly 
larger  and  smaller.  Ibs  di^isiôàcin  height  can  either  make  on3 
part  prédominant,  an  equality,  or  exhibit  a  pleasing  réduction 
or  a  rhythiDic  change  in  heights,  but  the  relation  of  the  différ- 
ent parts  to  each  other  mu^t  be  clearly  expressed  and  easily 
perceived. 

A'ith  the  projection  in  front  may  be  combined  a  more  or  less 
great  projection  at  both  sides  of  the  buttress. 

In  the  instructions  of  Lâcher  (Note)  the  height  of  the  capit- 
al in  the  interior  deteraines  the  height  of  the  lower  end  of  the 
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offset  of  the  so-called  drip  mouldiag.  Thereby  the  before  ment- 
ioned  importance  of  the  offset  is  indicated  in  the  clearest  way. 
For  the  dimension  of  this  offset  is  found  there  the  rule,  that 
its  area  above  this  pemains  square,  if  a  pinnaole  stands  thereon. 
This:.determination  must  at  the  same  time  also  indicate  a  limit 
of  diminution  for  the  simpler  form.  îThere  as  on  the  church  of  3. 
Elisabeth  in  Marburg  and  the    church  in  Wetter,  the  part  of  the 
buttress  above  the  drip  moulding  finds  itself  smalles,  there  is 
to  be  sought  its  ostensible  purpose  in  the  support  of  the  garg- 
oyle,  ïîhile  the  proper  buttress  ends  with  the  supporting  mouldigi. 
Height  of  the  buttress. 

As  for  the  height  at  whioh  lies  the  termination  of  the  entirs 
pier,  for  tjiis  is  set  a  maximum  for  ordinary  cases,  that  the  cap 
stops  beneath  the  bottom  of  tâe  roof  comice  or  of  the  gutter. 
It  extends  exceptionally  to  the  upper  edge  of  the  comice,  so 
that  the  roof  of  the  bulilding  projects  over  the  buttress  as  on 
the  church  at  Haina  (?igs.  1035,  1-<^35  a),  or  the  roof  cornice 
extends  around  the  buttress  and  its  cap,  adjoining  the  balustr- 
ade of  the  roof  cornice  in  wbich  the  buttress  hère  appears  fav- 
ors  the  united  effect  of  the  whole,  and  therefore  is  effected 
in  another  way.  îhus  are  found  on  many  early  ?rench  works  on  t 
the  low  cap  of  the  buttresi  is  set  a  part  reduced  on  ail  sidss, 
vrhose  projection  equals  the  projection  of  the  moulding,  îhis 
portion  of  the  buttress  then  stops  under  each  projection.  Such 
an  example  frora  the  choir  -ihapel  of  the  collegiate  church  of  3. 
Quentin  is  shov/n  in  ?ig.  IO54  at  a.  Sometimes  that  part  of  the 
buttress  is  replaced  by  a  column,  v^hose  capital  grows  out  of 
the  cavstto  beneath  the  gutter  (?ig.  1055 )• 

Other  combinations  resuit  from  the  arrangement  of  the  gargoy- 
les,  as  well  as  from  the  pinnacles  placedfon/jthèebuttresses,  t 
that  can  be  developed  with  particular  freedom,  if  the  buttress 
rises  to  receive  a  great  load  above  the  height  of  the  cap. 
Caps  of  the  buttress  and  of  their  offsets. 
Cap  in  the  form  of  a  shed  roof. 

Pigs.  1032  and  1033  contain  the  simplsst  forni  of  cap,  namely 
that  of  a  shed  roof  leaning  against  the  •/rail.  The  rate  of  incl- 
ination is  arra.rged  according  to  the  construction,  as  a  horiz- 
ontal position  of  the  joint  reguires  a  steeper  direction  (?ig. 
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10  7),  and  a  joint  perpendioular  to  the  inclination  allows  a 
flatter  one  (Pig.  1033),  nith  ths  last  oonstruction,  that  res- 
ults  from  the  use  of  inixed  materials  ,  the  beginning  aud  also 
the  Glose  of  the  coping  at  a  and  b  must  bs  bonded  at  right 
angles  to  ths  buttress  and  the  wall.  If  aocording  to  this 
construction  the  ashlar  liss  at  top  with  a  bed  resisting  ths 
;veather,  for  it  is  still  the  disaâvantage,  tnat  the  joints  are 
more  exposed  to  the  pénétration  of  water  than  in  a  horizontal 
position. 

'The  sides  of  the  buttresses  that  remain  ?7ithout  protection 
in  the  forir  assumed  in  ?ig.  1032  may  receive  such  by  the  break- 
ing  and  coping  around  (?ig,  1033)»'ïhë  wash  of  the  latter  may 
either  hâve  the  direction  of  the  cap  of  the  pier  or  ée  flatter, 
hence  -vith  a  bend  formed  against  it  (-ig.  1033  a). 

The  nest  addition  consists  in  a  moulding  accompanying  the  an^- 
le  of  the  coping  of  the  buttress,  that  stops  on  the  horizontal 
^ash  (?ig.  1037),  and  either  is  différent  or  the  S-ame  profile 
as  the  latter,  Thereby  results  further  a  stopping  of  the  Horiz- 
ontal moulding  at  the  side  surface,  so  that  only  a  short  pieco 
extends  around  the  corner  (?ig.  1039)»  '^^-ost  simply  the  horizon- 
tal profile  •âii'6Gtly  forms  the  horizontal  (Pig.  1040),  but  not 
;îell  possible  ?7ithout  a  distortion  of  the  profile, 

A  bending  of  the  gable  moulding  horizontally  (a  b  in  Fig, 
1041)  forms  the  simplest  iieans  of  breaking  it  around  the  corner 
and  so  Connecting  it  with  the  horizontal  continuation,  so  that 
the  profile  remains  unchanged,  and  it  also  finds  its  application 
to  actual  gables  of  greater  dimensions. 

The  length  of  this  pièce  can  be  reduced  so  that  the  inclinat- 
ion of  the  roof  starts  according  te  ?ig.  1041  a  ncar  the  extre::.3 
projection  of  the  horizontal  moulding. 

In  the  later  periods  the  bends  on  buttress  caps  are  founi  re- 
placed  by  a  concave  line  of  inclination  of  the  coping  as  shcivn 
in  ?ig.  1042.  Indeed  the  p'irpose  of  an  unbroken  course  oï.    t^^ 
profile  is  thereby  obtained  in  but  an  i.iiperfect  way,  and  ther: 
always  occurs  a  distortion  of  the  latter  increasin^-  with  ths 
radius  of  the  curve,  and  hence  is  most  striking  when  the  line 
of  inclination  is  again  straight. 

This  combination  of  the  gable  and  horizontal  mouldings  can 
further  be  attained  by  omitting  the  return,  '.vith  an  intersecticn 
(?ig3.  1043,  1044),  an  arrangement  that  allo-.7S  entire  freedom 
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to  the  profiles  of  both  mouldings.  In  certain  7forks  of  the  lat- 
er  periods  the  mouldings  ars  prolonged  bsyond  the  point  of  int- 
ersection and  then  eut  off  at  right  angles.  But  further  the  in- 
tersection lïiay  also  be  avcided  by  placing  a  neutral  body  betwsen 
then  on  which  both  die  (Pi^s.  1Q44  to  1045  a).  On  earlier  forais 
of  this  kind  is  exprsssed  in  a  certain  manner  also  the  function 
of  support  in  the  form  assumed  for  this  interinediate  of ."  ,..3e 
volutes  extending  froni  the  angle  of  the  buttress,  as  likewise 
Iliade  the  grourid  motive  of  the  forni  of  a  capital  (?igs.  1044, 
1044  a).  Instead  of  thèse  '-ras  also  an  animal  fora,  a  head  or  fi- 
nally  a  freer  form  of  leaf  could  appear,  ;«?hich  usually  scrclls 
from  the  lower  member  of  the  |abie  moulding  (?igs.  1044,  1045  a), ' 
then  iBerely  forming  an  intermediate.  Since  now  in  the  Early  Goth- 
ic  period  those  volutes  also  serve  tha  most  varied  purposes  and 
a  purely  intermediate  character,  this  in  later  times  is  true  is 
true  of  the  pinnacles,  whioh  therefore  also  appear  hère  in  a  po- 
sition corbelled  from  the  angle  of  the  buttress,  and  both  aliK 
or  différent  lEOuldings  can  stop  dead.  Thus  generally  ail  général  1 
conditions  are  reflected  i'i  this  apparently  trivial  détail.  \ 
Oombination  of  shed  and  gable  caps. 

By  the  arrangement  of  the  simple  shed  cap  the  water  drops  fros  i 
the  drip  moulding  of  this  on  the  lo?ïer  offsets.  But  over  the  aa-  ^ 
gles  the  water  can  be  led  by  the  conbination  of  the  shed  roof 
with  a  gable  above  the  front  side  of  the  buttress.  (Fig.  1046).  \ 
Ihe  gable  may  be  formed  ;7ith  or  without  a  projecting  souldin^    1 
resting  on  a  horizontal  moulding,  or  it  may  be  in  connection    1 
Tfith  bordering  the  shed  rcof  in  any  manner.  Purther  the  horizon-  I 
tal  ïïioulding  can  also  be  cnitted  anS  the  gable  inoulding  be  cuo   1 
off  abruptly  in  the  side  surface,  the  gable  may  extend  over  tnî 
entire  width  of  the  buttress  or  iLai?  bave  a  smaller  breadth,  t^e 
gable  roof  œaj  extend  nori^ontally  along'  the  shei  roof,  or  tne 
ridge  of  the  sa^e  can  be  parallel  te  the  inclination  of  the  lattsr. 

As  for  ïïhat  concerns  the  profiling  of  ail  such  inclined  rtoald-  ,, 
ings,  an  intersection  is  not  absolutsly  nscessary,  since  the  tv 
?fater  rQnnini:.over  the  front  edge  do;7n  over  the  hollow  or  chan:-  . 
fer  will  flow  a??ay  at  the  angles;  therefore  it  contributes  a  c 
characteristic  form  differing  fros  the  ordinary  profile  of  the 
drip  moulding.  Of  ugly  effect  is  especially  a  tco  great  height 
thereof.  Hence  an  exact  proportion  of  the  height  of  the  gable 
is  not  to  be  fixed,  since  in  smaller  àimensions  this  must  be 
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greater  than  for  small  dimsiisioDS]  generally  suitable  proporti- 
ons can  be  found  by  dividiag  the  base  of  the  gable  into  6  or  9 
parts. 

Above  the  angles  of  the  buttress  the  gable  moulding  meets  one 
accompaning  the  slope  or  lying  on  the  longiguûinal  surface  of   ' 
the  t)uttress,  and  thereby  nay  resuit  long  hanging  points  accop- 
ding  to  the  nature  of  the  stone  (a  in  ffig.  1047).  Hence  they 
are  generally  eut  off  at  the  line  b  c.  But  further  is  arranged 
a  corbel  beneath  the  surface  so  resulting,  or  finally  is  employ- 
ed  such  a  one  witli  a  horizontal  form  (B'igs.  1044,  1045).  The  ar- 
rangement of  a  pinnacle  at  the  point  in  question  leads  to  the 
fully  developed  System  of  the  intersecting  gables  on  the  pinnacle. 

For  a  complète  pegùiatiôtjDof  the  course  of  the  water  above  the 
angles  is  further  very  nec3ssary  an  élévation  of  the  gaole  moul- 
ding above  the  roof  surface,  as  shown  by  the  Greek  cyma,  and  t 
that  hère  as  a  rule  is  fomed  by  a  returned  gutter;.  Thereby  a 
are  formed  water  basins  above  the  angles,  and  hence  the  need  of 
spouts  or  gargoyles.  Pig.  1046  shows  such  an  arrangement. 
Covering  like  a  gable  or  hip  roof. 

Instead  of  the  compound  roof  design  is  usually  found  a  siiplc 
gable  or  hip  roof  extendini  along  the  depth  of  the  buttress  in 
a  horizontal  direction  to  the  face  of  the  lYall  (Fig.  1034),  wh- 
ich  again  may  receive  a  richer  form,  so  that  it  is  penetrated 
sidevrise  by  one  or  more. 

On  Gerraan  works  the  roof  surfaces  are  generally  left  smooth. 
On  Snglish  works  are  usually  found  the  rectangular  or  undercut 
form  of  the  edges  of  the  separate  ashlars,  and  on  the  Prench  is 
the  scalelike  theatment  of  the  surfaces  ?;ith  rectangular  edges. 
(Pig.  1046).  This  essentially  contributes  to  the  animation  of 
the  vyhole  and  shows  how  skîlfully  the  ancients  4inderstood  how 
to  give  to  a  part  a  décoration  corresponding  to  its  function, 
and  at  the  same  time  to  faoilitate  the  removal  of  the  water. 
}Viollet-le-Duc,  V,  p.  101).  On  the  form  of  the  gable  this  worlî 
on  the  surface  bas  an  influence,  since  its  profile  can  form  the 
limitation  of  the  line  of  the  gable  (Pig.  1046  a).  Por  a  raised 
gable  moulding  it  runs  on  the  contrary  (Pig.  1046). 

ïhe  gables  either  remain  plain  or  can  be  filled  by  a  circle, 
trefoil,  traoery  or  foliage  ornament.  If  the  horizontal  moulding 
is  wanting  at  the  base  of  the  gable,  as  a  rule  there  a  blind  a 
arch  is  in  the  gable. 
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The  ridge  of  the  roof  of  the  gable  would  only  be  sufficiently 
obtuse  that  its  sli.ght  inclination  to  be  executed,  and  it  tiiere-  i 
fore  could  be  strengthened  by  an  acoonipanying  round  or  pointsd 
ffloulding  (a  iu  ?ig.  1046).  The  profile  of  this  meinber  forms  in 
front  view  the  siinplest  form  of  crowning  of  the  gable  (Pig.  1343), 
A  more  perfect  foriD  of  it  'Yould  be  obtainsd  by  placing  on  it  a 
stem  with  knob.  The  motive  of  this  arrangement  results  from  the 
construction  of  the  pyramidal  stone  roof,  as  sh07?n  later,  but 
likôJîise  frOiii  that  of  the  :YOoden  gable  roof,  and  it  forœs  a  dé- 
tail much  exposed  to  overloading  in  form  and  size,  îherefore 
we  shall  attempt  in  the  following  to  give  some  developments  of 
such  forms  certainly  based  only  on  views  od  mediaeval  works. 

Let  the  triangular  gables  in  Pigs.1049  d,  b,  c,  whose  heights 
equal  the  base  witù  a  cornice  an  eighth  the  height  of  the  latter, 
the  side  Pig,  1049  a  shows  a  section  through  the  ridge.  If  we 
now  assume  that  the  lower  joint  of  the  stem  set  thereon  passes 
through  the  point  a,  then  ?rill  e  f  be  the  rise  of  the  required 
ashlar,  thereby  deterœinin^  the  projection  of  the  orocket.  But 
in  any  case  even  with  a  varying  location  of  the  joint  there  re- 
sults by  the  verticals  erected  at  a  and  f  a  relation  of  the  size 
of  the  crowning  4o  that  of  the  crowning  of  the  gable  cornice, 
The  lower  size  of  the  stem  is  then  found  by  an  extension  of  the 
line  a  1  to  the  side  of  th3  triangular  gable  and  thus  to  m,  the 
upper  by  the  triple  division  of  i  k.  According  to  the  asoumption 
of  the  iûtended  form,  further  considered  below,  of  half  the  side 
of  the  square  on  i  k  remains  to  e  g  and  f  h  in  the  section  in 
Pig.  1049  a  behind  the  projection  of  the  gable,  so  that  the  stem 
is  set  back  from  the  front  face.  Différent  déterminations  of  tbe 
dimensions  are  contained  in  Pigs.  1049  b,  c,  where  the  width  e  f 
is  always  taken  as  a  œasis. 

A  development  of  the  .kei^ht  of  the  crowning  from  that  of  the 
gable  is  unsuitable,  there  ocours  almost  a  converse  relation  be- 
tween  both.  Evidence  of  this  would  be  given  by  trial,  that  for 
the  low  gable  in  Pig.  1049  d  the  assuœed  proportion  would  exceed 
that  represented  on  the  steeper  one  in  Fig.  1049  d. 

In  gênerai  a  polygonal  saction  of  stem  and  knob  is  preferred 
to  a  square  one,  by  which  an  excessive  size  Trould  be  produced 
diagonally.  The  polygonal  stem  can  then  intersect  the  roof  of 
the  buttress  or  return  to  the  square, above  the  junction,  and 
in  any  case  occurs  an  intersection  with  the  moulding  crowning 
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the  gable  (Fig.  1049  c).  If  the  gable  comice  ends  with  a  drip 
above,  the  polygonal  stem  asually  has  the  position  given  in  ?ié. 

1050  in  plan  on  the  upper  'îdge  of  the  drip,  and  there  is  founî 
either  as  in  Pig.  IO5O  à^  bi.a  transition  by  a  bending  of  the 
angles  of  the  stem,  or  a  simple  intersection  occurs  of  sten;  and 
gable  comice.  The  form  of  the  gable  becomes  richer  if  it  is  ad- 
omed  by  leaf  bnds  or  edge  blossoms,  which  are  then  best  placed 
at  the  middle  of  the  stem  (?ig.  IO5O  e. 

Covering  the  offsets, 

Sverything  said  nere  conceming  the  caps  of  the  buttresses  a 
applies  in  like  manner  to  the  coveriog  of  the  offsets.  But  it 
is  in  the  nature  of  the  matter,  that  ail  combined  forms  requirs 
a  certain  size  of  the  setting,  îirhile  evevj   sniall  offset  af  only 
a  few  inches  is  satisfied  by  arranging  a  simple  shed  roof  with 
drip  moulding. 

Side  offsets  in  the  dimensions  of  the  buttress  can  be  connsct- 
sd  with  those  in  front  and  thus  with  the  front  shed  roof,  and 
then  either  as  in  ?igs.  1051,  IO5I  a,  the  drip  moulding  may  ex- 
tend  along  the  sides  of  the  buttress  or  be  omitted  as  in  pig. 

1051  b.  In  ?ig.  1051  a  the  inclination  of  the  roofs  on  the  dif- 
férent sides  need  not  be  the  same,  so  that  thus  a  différent 
size  is  obtained. 

Further  each  of  the  forms  sho;Yn  above  for  the  caps  of  the 
buttresses  may  also  form  a  composition  placed  on  the  buttress 
diminished  on  the  sides.  A  compound  arrangement  of  this  kind  is 
shown  by  ?ig.  1054.  îhis  form  may  be  changed  in  a  particularly 
effective  way,  so  that  the  pièce  on  the  buttress  reduced  in  th- 
ickness  may  be  combined  with  that  set  on  the  buttress  reduced 
only  in  depth  (?ig.  IO52).  Such  forms  are  found  on  the  towers 
of  ths  south  transept  of  the  cathedral  at  Laon  as  well  as  on 
the  central  tower  there  (?ig.  1055),  and  produces-  a  gcod  effect 
especially  by  the  multiplication  of  hëe  angles.  On  the  contrary 
on  5nglish  works  is  someti-nes  found  a  simple  chamfer  of  the  an- 
gle, which  then  in  a  rècher  way  is  obtained  by  rectangular  rec- 
esses in  them  with  insertei  little  columns,  so  that  cap  and  bass 
form  the  transition  to  the  right  angle. 

In  ths  later  periods  of  3othic  art  the  cap  is  usually  formed 
by  one  or  more  of  the  grouid  form  to  the  diagonal,  and  thus  lilvS- 
wise  is  made  a  multiplication  of  the  angles,  that  is  tfeen  led 
on  certain  works  to  a  semicircular  ground  form  of  buttress. (Pi^'^ 
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Enrichment  by  blind  arches  and  strines. 
Blind  arches. 

îhe  richest  ornaaientation  of  the  buttress  results  from  ths  use 
of  blind  arches,  capable  of  the  most  diversified  forms.  The  ad« 
option  of  thèse  makes  nscessary  an  enlargement  for  the  materiai 
eut  a;Yay  by  the  blind  arches,  and  the  members  of  the  blind  arch- 
es  best  project  èntirely.  ^jacher  says  of  them:  -  "It  is  then  bsst 
that  thou  wilt  break  it  up  with  tracery,  so  leave  only  its  len- 
gth  and  thickness."  The  buttress  of  the  church  of  3.  Quentin  r 
represented  in  ?ig,  IO56  forms  in  a  vmi:   an  Sarly  Gothic  iîlust- 
ration  of  this  text,  so  far  as  shown  in  ?ig.  IO56  a,  the  blind 
arches  are  formed  by  little  columns  projecting  from  the  front 
surface,  Tîhich  stand  on  the  lower  projection  and  support  the  ar- 
ches inclosing  th£  bîind  recesses  joined  to  the  mass  of  the  butt 

If  the  blind  arches  e?tend  around  the  buttress,  then  would  ce 
necessary  an  increase  of  its  thickness  by  that  of  the  columns. 
Bicher  arrangeicentB  resuit  from  upper  and  lovjer  divisions  as  in 
Fig.  1056  a,  v;hsr£by  only  the  former  and  larger  columns  of  an 
entirs  pièce  project,  and  the  smaller  ones  are  wrought  on  the 
ashlars  of  the  nucleus.  Thereby  either  the  former  can  be  accoin- 
panied  ty   the  latter  as  by  wall  pilastsrs  (rij^hb  half  of  Fig. 
1057)^  or  only  receivs  the  arch  on  its  capital,  as  shoT/n  by  ths 
left  half  of  the  same  ?i2. 

On  the  buttresses  of  the  clearstory  01  the  church  of  ^/antes 
are  lacking  the  arches  set  on  the  columns,  and  their  capitals 
directly  bear  the  roof  of  the  buttress.  In  the  converse  sensé 
are  found  to  predominate  in  the  lats  time  the  arched  members  in 
vertical  spandrels  extending  down  to  the  base,  so  that  the  col- 
umns consisting  of  pièces  are  omitted,  and  at  most  recur  still 
in  the  capitals  and  bases  by  which  the  rounds  of  the  members  sx- 
tend  downward  are  ornamented. 

To  the  arched  work  and  tracery  is  applicable  what  is  later  3 
said  of  '.ïindow  tracery,.  Eut  a  peculiar  condition  concerning 
the  height  of  the  arches  results  if  the  blind  arches  enclose 
a  part  of  the  buttress  terminating  in  a  simple  gable  roof.  ?'or 
hère  the  height  of  the  capital  is  determined  by  the  need  for  t 
the  crown  of  the  arch  to  ramain  below  the  horizontal  cornice 
of  the  gable  roof.  ïherefore  the  arch  on  the  gabled  side  must 
either  recède  to  a  greater  depth  below  the  line  of  the  gable  as 
at  a  in  ?ig.  IO56,  so  that  in  a  richer  form  above  there  can  be 
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lound  a  place  for  tracery,  or  it  must  be  stilted. 

The  proportions  of  the  little  columns  and  mullions  may  be  de- 
veloped  in  différent  ways.  In  the  plan  of  ?ig.  1057  ne    employ 
the  proportion  of  1  :  4  as  oaentioned  elsewhere  in  regard  to  the 
window  mullions,  so  that  the  entire  width  is  diyided  in  54  parts 
of  which  each  division  rec3ives  the  inscribed  number  of  parts. 
This  proportion  is  also  on3  auiting  open  Burines,  where  the  in- 
terior  is  vaulted,  since  it  about  agrées  with  the  thickness  of 
the  abutment  for  the  stress  in  the  arch.  Meanwhile  in  the  case 
mentioned  yet  a  little  increase  occurs  with  regard  to  the  square 
form.  To  entirely  similar  results  leads  the  geometrioal  constr- 
uction represented  in  Pig.  1057  b.  In  this  a  b  is  the  entire 
width  of  the  surface  ooncerned,  a  c  and  b  c  are  the  diagonals 
of  the  square  formed  thereby,  so  that  half  the  différence  of  b 
|)oth  lengths  détermine  the  diagonals  of  the  angle  square  adef, 
and  the  intersection  of  th3se  with  the  diagonally  pla^ed  equal 
area  g  h  i  k  gives  further  starting  points  for  the  form  of  plan 
of  the  arch  members  and  of  the  little  columns  placed  beneath  them. 
Thus  on  the  assumption  of  a  combined  arch  system  with  large  and 
small  mullions,  the  plan  of  tno  |atter  being  imitated  for  the 
corresponding  part  of  the  larger  in  both  halves  of  the  ?ig.  in 
différent  ways,  Meanwhile  also  in  regard  to  a  single  blind  arch 
the  small  mullions  vanish  and  generally  the  form  of  plan  beco:ies 
simplified,  about  as  shown  by  the  finial  represented  in  Pig. 1057. 

As  generally  in  smaller  proportions  an  enlargement  of  the  pro- 
jecting:;  par  ts  ,  an  addition  of  certain  dimensions  connected  witii 
the  natural  conditions  occurs,  so  that  such  a  one  is  first  given 
for  the  analogous  blind  arches  of  the  body  of  pinnacles  as  given 
by  Roriczer  in  the  "Little  book  of  correct  f inialsC Pigs .  1067  to 
1067  e)aand  p.  458, 

By  rsffioval  of  the  masonr?  nucleus  and  covering  the  resulting 
open  space  became  the  parts  of  the  buttresses  furnished  ;-/ith 
blind  arches  at  Gelnhausen,  that  first  serve  to  receive  figures. 
Shrène  with  horizontal  covering. 

The  siiDplest  form  of  this  is  that  mentioned  ahove  and  allied 
to  the  buttresses  of  Mantes,  entirely  separated  froiD  the  vaulted 
construction,  while  from  the  free  columns  to  the  back  wall,  thus 
a  slab  is  laid  over  the  buttress  and  on  the  latter  is  placed  a 
^able  roof.  FiÉ*  1-053  shows  such  a  form  from  the  south  transept 
of  Strasburg  minster,  which  occurs  still  later  on  the  south  tr- 
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transept  of  the  church  at  Golmar,  as  well  as  also  on  the  cathe- 
dral  of  Chartres  and  other  ?rence  works.  In  a  richer  form  this 
arrangement  is  found  on  those  two  intersectiog  gable  roofs  and 
the  placing  of  a  crowning  over  the  crossing,  this  almost  Isad- 
ing  to  a  colossal  pinnacle,  like  this  development  in  Qolnîar, 
there  indeed  in  very  low  proportions.  On  account  oi  conditions 
and  generally  from  the  severe  character  of  the  détail  forms  ps- 
culiar  to  that  early  time,  still  the  horizontal  covering  becoaies 
nowise  peculiar  to  the  transition  style  and  is  to  be  regarded 
as  contrary  to  the  Gothio  principle  of  construction.  It  is  evid- 
ently  not  the  latter,  for  30  raay  be  developed  tha  waulting  Sys- 
tem always,  and  thus  in  no  period  is  excluded  the  horizontal 
covering.  Everywhere  appears  the  latter  as  an  extension  of  the 
former,  indeed  as  an  indep3ndent  form  of  covering,  irhere  permit- 
ted  by  the  span  to  be  covered.  Accordingly  it  is  decidedly  in 
the  nature  of  Gothic  art  to  develop  the  entire  structural  forn; 
into  an  art  form,  i.e. ,  to  employ  ail  those  détails,  in  vrhich 
the  décorative  character  appears  in  the  foreground.  When  furthsr 
Sothic  art  in  this  very  rapid  development  soon  passed  from  thèse 
forms  of  the  earlrj  period  to  those  more  graceful  produced  by  the 
development  of  vaultad  construction  rests  more  on  the  choies  of 
thèse  ornamental  forms  of  détails,  than  on  the  récognition  of 
the  incompatâ  bility  of  the  earlier  basai  motives  with  the  fuUy 
developed  form  of  construction. 

Shrine  witli  tunnel  vault. 
A  symmetrical  support  of  the  siab  results  when  the  columns  arc 
connected  with  a  back  wall  by  stone  beams  laid  across  and  Proj- 
ect inside,  which  either  form  the  entire  mass  or  bear  a  gable 
roof  constructed  of  inclined  slabs.  Fig.  Î059  exhibits  such  an 
arrangement,  that  in  its  further  development  leads  to  a  tunnel 
vault,  indeed  first  to  one  formed  like  tne  trefoil  arch,  by  a 
répétition  of  the  corbel  form  at  top;  Fig.  IO6O  then  shows  a 
tunnel  vault,  whose  pointed  arch  is  then  included  vâthia  the 
triangular  gable,  while  those  stone  beams  form  its  abutments; 
F'ig.  1060   a  shows  the  plan  of  the  little  columns  at  a  greater 
scale  ;Tith  the  moulding  at  the  front  of  the  vault  and  the  stone 
beams,  and  ?ig.  1060  b  is  the  section.  The  jointing  is  arrangea 
according  to  the  magnitude  of  the  whole  and  in  smaller  dimensions 
wouldllead  to  the  combination  of  the  vault  vfith  the  roof  in  t-.70 
pièces  with  a  joint  at  the  crown  of  a  membcr  covering  it  and 
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forming  the  ridge. 

Shrine  with  cross  vault, 

Meantime  the  tunnel  vault  is  also  soon  found  to  be  supplantsd 
by  the  cross  vault  (Pig.  IO6I),  and  there  is  indeed  expressed 
a  least  apparent  resuit  of  this  course,  ir-or  the  principle  may 
well  be  established,  that  since  onle  the  System  of  cboss -vault 
détermines  the  entire  body  of  the  structure  and  in  gênerai  the 
development  of  ail  its  members,  the  exposition  of  this  condition 
in  ail  dimensions  is  reguired,  as  soon  as  it  concerns  coverin^ 
a  space,  and  this  ekplanation  may  appear  grounded,  vfhen  the  fiir- 
cumstances  allow  it  to  for-n  ths  entire  covering  of  a  single  bl- 
ock,  since  it  concerns  only  the  imitation  of  a  structural  moti- 
ve for  a  décorative  purpos3.  But  ahen   the  proportions  of  the 
space  to  be  covered  lead  to  vaulting  with  actual  joints,  it  will 
be  required  to  appear  by  a  higher  resuit,  just  to  adopt  the  fori 
of  vault  best  suited  to  the  conditions  and  dimensions,  Thus  ;ys 
find  the  tunnel  vault  in  the  best  period  of  Gothic  frequently 
maintains  its  place  beside  the  cross  vault,  as  above  the  passa- 
ges extending  before  the  Windows  (p.  355),  as  well  as  over  the 
projecting  porches  of  the  oathedral  of  Amiens  and  that  of  Ghal- 
ons  built  between  the  buttresses.  Indeed  we  èven  see  it  develop- 
ed  particularly  to  a  richnsss,  that  excels  ail  later  applicati- 
ons of  it,  such  as  brought  by  the  Renaissance  and  Rococo  styles, 
and  even  affords  a  rich  substitute  for  the  more  varied  lines  of 
the  ribbed  vault.  If  then  and  particularly  in  the  later  time  the 
cross  vault  also  in  cases  There  the  proportions  of  the  ground 
form  and  the  considerabel  différence  of  its  sides  first . reauirss 
the  tunnel  vault,  as  in  the  example  last  mentioned,  and  even 
appears  with  a  certain  affectation,  no  blâme  will  be  expressed 
hère,  but  only  will  be  asserted  the  freedom  of  the  use  of  the 
simple  form  of  vault  and  first  in  regard  to  the  shrine.  Cert- 
ainly  diversity  will  be  obtained  thereby  without  damage  to  unity. 

To  buttresses,  little  columns  and  capitals  on  shrines  covered 
by  cross  vaults  yapply  what  has  been  said  concerning  piers  and 
vaults. 

Supports  of  the  shring. 

In  ?ig.  1057  a  we  take  the  square  a  b  c  d  found  in  10$7  as  a 
basis,  from  whioh  resuit  the  dimensions  of  the  separate  parts 
of  the  arch  as  of  the  little  colunms  forming  the  buttrsss.  Ins- 
tead  of  the  buttress  thereocould  be  a  single  column  according 
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to  the  earlier  mode  be  arrangea,  or  according  to  the  later  but- 
tress  with  attached  little  columns,  The  ribs  require  by  their 
small  dimensions  a  simple  moulding,  a  round  or  pointed  bowtell 
or  this  can  be  replaced  by  ths  compartments  in  whicli  the  ribs  aiset 
Proportion  of  the  hei'îiit  of  the  shrine. 

The  proportion  of  height  of  the  shrine  are  made  moderate  on 
the  older  works,  about  3  :  1  to  4  :  1,  and  so  far  dépend: on  tne 
figure  to  be  established  therein,  so  that  the  head  of  the  latter 
iiiay  not  ri  se  above  the  top  of  the  capital  as  a  rule,  but  mors 
commonly  remains  below  it.  More  slender  proportions  are  obtaineà 
by  the  arrangement  of  blocks  or  pedestals  on  whioh  the  figure 
stands,  and  further  by  placing  it  in  a  free  oolumn,  Smaller  col- 
umns are  usually  employed  by  arranging  iron  anchors  at  the  hei- 
ght of  the  base  of  the  vault, 

Eorm  of  plan  of  the  shrine. 

The  ground  plan  of  the  shrine  is  square  or  rectangular.  The 
latter  f orm  in  the  proportion  of  1  :  2  in  the,  interior  can  be 
combined  with  the  square  form  of  the  exterior  in  the  manner 
sho'^n  in  ?ig.  106l.  Yet  th3  rectangular  form  is  also  fully  azp- 
Gsed,  and  is  evsn  connected  with  a  concentric  form  of  pointed 
roof,  so  that  the  excess  of  the  side  of  the  latter  beyond  that 
of  the  shrine  either  intersects  the  face  of  the  buttress  or 
rests  on  a  projection  from  it,  and  hence  tne  middle  line  of  the 
roof  of  the  smaller  side  ii  entirely  separated  as  at  Rheims.  ;.' 
Jâoreover  such  irregulariti33  wsre  never  feared,  since  then  aere- 
ly  heightensd  tëe  pictures^ue  effect. 

^ike^vise  the  polygonal  plan  is  sometimes  found,  first  that  of 
the  hexagon  so  that  the  shrine  proper  pro.jscts  from  thres  sides 
of  the  hexagon,  and  a  nich3  made  in  the  rear  ?ia.ll   complètes  tae 
entire  polygon,  A  polygon  fit h  more  sides  would  cause  the  disad- 
vantage,  that  the  columns  'îould  conceal  the  figure.  Yet  such  a 
defect  is  sometimes  avoided  by  replacing  the  two  front  columns 
by  suspendsd  springings  of  arches. 
Crowiing  the  shrine. 

The  idea  lying  at  the  base  of  the  use  of  the  cross  vault  on 
thèse  détails  is  that  the  décoration  of  the  principal  form  of 
the  vfhole  becomes  the  most  definite  expression,  if  there  is  as- 
suraed  over  the  vault  a  horizontal  cornice  and  above  theis  a  ga- 
ble roof  with  gables  over  the  front,  just  as  over  church  vaults 
are  found  ceiliné  beams  vâth  a  roof  above  them.  ',7ith  a  square 
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grouDd  plan  the  sams  treatiient  fif  the  différent  sides  leads  to 
a  répétition  of  ths  gables  above  the  sides,  and  therecy  to  the 
arrangement  of  two  interseoting  gable  roofs.  Purther  the  endsav- 
or  for  greater  lightness  Isads  to  the  omission  of  the  horizontal 
cornice  and  to  raising  the  vault  into  the  interior  of  the  inter- 
secting  roofs,  vrhose  surfaces  then  form  only  the  external  surfa-  j 
ces  of  the  vaults.  But  the  intersection  of  the  roofs  makes  a  s 
spécial  accenting  of  the  point  of  intersection  by  an  ornarcent 
an  esthetic  necessity,  iust  like  the  intersection  cf  nave  and 
transverse  aisle  demands  the  arrangement  of  the  central  tower. 
Ths  nearast  foï^ri  or  t'iv-^  addition  is  the  pyramid,  i.e. ,  the 
great  pinnacle  î»y  77hich  tho  charcater  of  the  shrine  passes  in- 
to that  of  a  hollow  finial.  Thereby  ths  weight  of  ths  mass  of 
the  omitted  nucleus  is  replaced  by  that  of  the  figure  of  a 
saint  placed  in  the  shrine,  and  certainly  a  happy  thought  lies 
in  this,  that  of  expressing  in  the  stone  construction  the  strc- 
ngth  imparted  to  the  church  by  the  importance  of  the  saint. 

uith   the  buttress  may  be  combined  the  shrine  in  différent 
ways,  either  forming  a  termination  of  it  or  an  offset.  In  the 
first  case  it  lies  in  the  Tall  surface  or  rises  above  its  top, 
in  the  latter  it  eitherMies  before  the  top  of  the  buttress  in 
a  sinaller  ;'^idth  or  has  the  same  breadth,  so  that  the  architect- 
ure 01  the  shrine  continuer  as  blind  before  the  solid  mass  of 
the  buttress. 

Buttresses  exterding  to  the  roof  gutter  and  carried 
above  it. 

Also  the  relatioBS  are  cf  the  greatest  importance,  that  the 
buttress  has  to  the  gutters  and  spouts. 
Supporting  the  spout  for  water. 

The  simplest  arrangement  consists  in  this,  that  a  part  of  the 
buttress  in  its  thickness  bears  the  spout;  as  on  the  choir  of 
the  church  in  Wetter  (Pig.  1062).  In  the  simplest  case  it  has 
the  same  width  as  the  spout,  but  may  ekceed  it,  so  that  it  may 
Project  beyond  thàt  and  th3  excess  receive  a  cap  under  the  spo^t,  | 
and  for  more  ornate  designs  a  little  column  would  project  fron:  j 
the  buttress.  on  whose  capital  the  spout  receives  another  pear-   j 

à 

ing.  3uch  an  arrangement  appears  to  be  intended  on  the  buttres-   1 
ses  of  the  easter^  bay  of  the  south  side  aisle  of  the  church  at   ; 

^aina. 
On  the  cchurch  of  3.  Steohen  in  i^ayence  is  tnen  found  the  ar- 
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arrangement  represented  in  ?ig.  IO63,  where  on  the  gable  roof 
of  the  buttress  is  set  a  d^tached  column,  which  supports  the 
spout,  where  a  strongly  dininished  ^art  of  the  buttress  fopiried 
as  a  square  set  half  diagonally  foriDS  the  first  support  of  it, 
so  that  the  adoption  of  this  ground  form  beneath  it  occurs  in 
connection  with  the  chamfer  bordering  the  lovjer  edges.  On  the 
same  construction  is  further  based  the  frequently  occurring  de- 
sign, according  to  which  t.hs  column  is  replaced  by  a  detached 
pinnaèle  (Pig.  1064),  en  the  body  of  which  the  penetrating  spout 
foms  a  course,  so  that  the  ppper  part  or  the  body  of  the  finiàl 
is  ensured  by  loading  the  entire  construction. 

On  s.  Bénigne  in  Dijon  is  found  the  form  shown  in  Pig.  1064, 
which  offeps  a  suitable  motive  for  the  arrangement  in  question. 
Indeed  the  same  appears  to  be  subs tan tially  modified  in  reality 
and  we  hâve  not  been  able  to  obtain  the  existing  direction  of 
the  water  therein.  Therefore  we  give  Pig.  1064  from  a  sketch  r, 
with  the  spout  placed  at  its  foot  lïith  oûly  the  addition  of  the 
front  mouth  of  the  spout  projecting  over  the  pinnacle.  The  abs- 
ence of  the  spout  indeed  psrmits  the  possibility  of  a  later 
change,  so  that  the  pinnacle  forms  or  contains  a  vertical  tube, 
through  which  the  water  is  conducted  to  the  gargoyle.  The  arran- 
gement in  question  is  further  found  in  full  ac tivi ty, though  in 
simpler  forra  on  the  towers  of  the  church  at  Volksmarsen .and  on 
that  in  ïïildungen. 

A  design  belonging  to  the  early  ti^ne  of  Gothic  art  is  furthsr 
sho'.în  by  S'ig.  IO65,  where  the  buttress  is  enclosed  by  the  roof 
comice,  so  that  on  its  apper  surfaces  is  formed  a  -^ater  basin, 
from  which  ths  water  runs  Into  the  spout  placed  beneath.  Next 
this  would  be  the  last  arrangement,  whereby  the  width  of  the 
basin  is  divided  by  a  gable  roof  so  as  to  leave  at  each  side  a 
gutter  extending  to  a  spout.  There  the  gutters  like  the  gable 
roof  may  be  inclined,  and  the  spout  be  replaced  by  t^ro  spouts 
set  diagonally. 

Extending  the  gutter  around  it. 
The  division  of  the  upper  surface  into  Itjo   gutters  then  chief- 
ly  occurs  with  entire  necessity,  if  the  buttress  has  a  prcject- 
ing  part  or  a  pinnacel  rising  above  the  gutter,  the  water  being 
carried  around  that  higher  part  instead  of  through  it.  Tie   find 
thèse  particularly  on  the  buttresses  of  towers  and  on  the  arran- 
gements in  other  places  in  connection  with  the  buttress  systei, 
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and  mention  hère  only  those  of  the  S.  ghapelle  in  Paris,  where 
the  buttress:is  enclosed  bj  the  complète  double  roof  cornice, 
so  that  the  différence  between  the  upper  surface  and  the  section 
of  the  pinnacle  obtained  by  this  projection  gives  the  width  of 
the  gutter,  from  which  the  water  is  ejected  through  beasts  set 
diagonally.  This  différence  of  the  surfaces  would  hâve  remained 
useless,  unless  the  pinnacle  projected  there  and  was  thus  corb- 
elled  out  beyond  the  face  of  the  buttress. 

bonducting  the  water. 
Ail  the  arrangements  mentioned  show  a  conducting  of  the  water 

in  the  open  air,  and  thus  afford  the  advantage,  that  any  stopp- 
age is  easily  seen  aûd  removed.  Oonducting  the  water  through  the 
buttress  on  the  contrary  usually  ensures  the  advantage  of  a  sh- 
orter  course.  Such  outlets  are  generally  more  perfect,  since  t 
thery  are  larger  and  the  bcttom  is  maintained  with  the  greatest 
certainty.  The  last  purpos3  is  best  attained  by  overlapping  sl- 
abs  with  drips  in  the  flirection  of  the  water  (?ig«  IO66). 

?or  high  buttresses  the  parts  above  the  thrust  alone  increase 
by  their  load  the  résistance.  This  condition  is  most  clearly  e 
expressed  cy  extending  the  buttresses  above  the  roof  cornice, 
which  then  in  the  siasplest  case  terminâtes  with  a  gable  roof, 
when  the  knob  crowing  the  latter  sither  is  over  the  front  or 
over  both  gables,  or  with  in   increased  sizc  can  be  claced  over 
the  iiiiddle  of  the  ridge.  This  increase  bas  its  reason  in  that 
it  concerns  the  bringing  cf  the  crowning  into  proportion  to 
the  length  of  the  ridge,  and  in  its  greatest  extent  èeads  to  p 
placing  a  great  pinnacle. 

Goncerning  the  position  of  this  part  of  the  buttress  it  is  to 
be  stated,  that  if  no  stone  gutter  exists,  a  development  of  it 
from  the  roof  causes  certain  difficulties  in  regard  to  the  addi- 
tion to  the  roof,  which  prodaces  no  good  'effect  by  direct  cont- 
act of  the  smooth  surface  of  the  buttress,  or  that  adorned  by 
blind  arches,  with  the  rough  surface  01  the  roof,  and  this  is 
better  avoided,  so  that  the  roof  cornice  passes  behind  the  ris- 
ing  buttress  and  even  leaves  a  small  interval  between  them, 

By  the  principle  of  loading  is  given  a-nieans  to  reduce  the 
other  factors,  the  résistance  of  the  buttress,  thus  the  thick- 
ness  and  width  of  this  cross  section.  This  condition  is  then  e 
expressed  first  in  this,  that  the  profile  of  the  buttress  again 
approaches  the  vertical,  which  is  then  broken  by  the  différent 


623  : 

offsets  and  their  caps  som3times  ornamentiag  only  to  a  few  loches, 

As  stated  elsewhere,  but"^resses  risinm  tolerable  vertical  and 
quite  strongly  loaded  abov3  are  in  place,  particularly  where  vs- 
ry  high  thrusts  occur  (p.  335)-  The  upper  loads  at  the  same  time 
afford  the  welcome  opportunity  to  develop  tall  and  gracefully 
tapering  crownings,  that  in  the  course  of  time  corne  into  ever 
increasing  use  in  the  forii  of  pinnacles. 

4.  Pinnacles. 
Construction  of  Pinnacles  according  to  raies  of  the  old 
masteps. 

Ghiefly  in  their  connection  with  gables  and  tracery,  pinnaclss 
form  a  particularly  prominent  group  of  Gothic  forms  of  develop- 
ment  and  in  their  extremely  diversified  forms  and  combinations 
substantiâliy  contribute  to  the  richness  of  the  whole,  but  liks 
tracery  extend  almost  to  overloading.  Thus  were  regarded  from 
the  14  th  century  as  given  magnitudes,  and  as  the  common  posses- 
sion of  ail  materials  and  trades,  they  were  employed  for  almost 
every  conceivable  purpose.  If  then  in  the  iniddle  âges  such  exa^- 
geration  always  occurred  with  skill  and  good  luck,  such  is  not 
to  be  praised  in  ail  modem  applications. 
Pinnacles  according  to  Roriczer, 

?rom  the  last  times  of  ths  1^  th  century  the  "little  book  oî" 
correct  pinnacles"  (Note)  -vith  an  appendix  on  the  construction 
of  gables,  which  gives  correct  déterminations  of  the  dimensions 
of  certain  kinds  of  pinnacles,  more  ornamental  and  kept  within 
smaller  dimensions,  that  w3  shall  follow  hère  in  an  extract. 

In  Pig.  1067  let  a  b  be  the  square  plinth  of  the  pinnacle,  t 
then  are  determined  by  the  insoribed  diagonal  square  the  two  sq- 
uares nekt  found,  the  plan  c  d  of  the  shâft  of  the  pinnacle  and 
the  bottom  e  f  of  the  recenses  formed  therein.  Then  divide  f  g 
in  3  parts,  lay  off  3  of  thèse  to  h,  and  thus  is  determined  the 
qaadrant  struck  from  h  with  h  g  with  its  fillet  forming  the  mo- 
ulding  of  the  body  at  the  recess.  Then  describe  the  rectangle 
g  g  k  k,  so  that  k  g  =  2  g  g,  and  thus  détermine  the  line  1  m 
drawn  from  1  détermines  ths  projection  of  the  crocket,  nhose 
plan  is  1  m  g  g  m.  ^ikewiss  the  distance  between  the  tv»o  outsiàe 
squares  détermines  the  projection  of  the  gable  oornice.  Prom  th- 
èse results  the  élévation  of  the  pinnacle  as  follows:-  the  hei-làt 
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of  the  body  including  plinth  =  6  a  b,  tiiAi  of  the  latter  =  a  b 
and  that  of  the  pinnacle  *  7  a  b  as  given  in  our  Pig.  By  the 
same  numbers,  the  upper  wiith  of  the  pinnacle  =  2  h  g  on  the  pUn. 
The  ridge  n  of  the  gable  is  then  2/3  of  the  height  from  8  to  8. 
Since  then  the  extrême  point  of  the  projection  a  results  froœ 
the  plan,  then  the  slope  o?  the  gable  is  a  n  and  by  o  p  parallel 
to  the  sarne  is  found  the  haight  of  the  gable  cornice.  The  exten- 
sion of  the  lower  line  of  tha  cornice  to  the  upper  one,  thus  fp- 
om  0  to  p  gives  the  width  p  p  as  the  lower  width  of  the  stem, 
whose  upper  ZKi   middle  is  ietermined  by  h  g  of  the  plan.  Furtlier 
8  g  =  f  h  on  the  plan,  and  the  two  squares  q  r  s  s  are  constpuc- 
ted  on  the  middle  line  wita  the  same  sides,  vThich  gives  the  di- 
mension of  the  knob  crowning  the  stem. 

The  points  11  and  12  then  give  the  upper  edges  of  the  moulding 
separating  the  pinnacle  frog  the  crossflower  and  the  flower  it- 
self,  whose  projection  is  Ietermined  by  the  plan  square  a  b  and 
its  height  t  u  by  1/3  of  the  side  a  b.  The  distance  betTfeen  the 
two  squares  a  b  and  c  d  in  the  plan  further  gives  the  width  IS  v, 
vïhile  the  widths  v  w  and  11  x  are  determined  by  2/3  of  t  u,  as 
7rell  as  the  height  of  the  top  knob  and\.bf  the  moulding  under  the 
flouer.  The  projection  of  the  knob  results  from  the  square  a  f 
in  the  plan,  and  that  of  the  cornice  by  the  slxiare  c  d  there, 
the  under  edge  of  the  crochets  are  finally  given  by  dividing  the 
distance  6  §  into  six  parts,  aad  their  heights  by  the  distance 
m  m  in  plan. 

5y  further  exécution  of  the  form  of  the  orocket  then  results 
the  fcrir.  of  pinnacle  given  diagonally  in  coicbination  and  dravjn 
in  connection  with  the  curved  v^indow  gable.  In  the  frequently 
mentionea  Instruction  of  Lâcher  is  found  still  différent  déter- 
minations of  the  heights  of  pinnacles  besides  those  agreeing 
with  tàose  of  Roriczer.  According  to  one'  should  the  body  of  ths 
pyramid  hâve  heights  of  S  a  t,  a  proportion  that  he  calls  the 
"fresû  division^',  according  to  the  other  the  body  has  7  and  tb3 
pyrafflid  3.  But  the  use  of  such  slender  proportions  he  Ujakes  dé- 
pendent on  the  goodness  of  the  stone,  and  further  '.ïhether  the 
pinnacle  shall  stand  in  tne  drawing.  But  generally  in  Roriczer 
as  in  Lâcher,  it  is  recognized  ircffi  the  entire  coffibination,  th;t 
the  given  déterminations  relate  to  pinnacles  and  rather  an  orn- 
amental  functicn  on  buttreises  adjoininx  or  bonded  to  wall  sur- 
faces, and  especially  y/hen  coir/cined  v/ith  ïândow  gables  and  :v3Çu 
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within  rnodsrate  dimensions,  but  not  to  thus  mors  structural  U2:2 
that  load  the  buttressss  aid  terminate  their  forms. 

Windo-v:  ^ablo:     X'-^ -^.i  r  11  i  j  :.  o  "lo'!-.;:;-. 

"Je  shail  hère  also  folloT  the  construction  of  windoK  fables 
according  to  Roriczer. 

The  distance  on  certres  of  the    pinnaoles  in  S!ig,  1067  b  meas- 
ures  6  a  b,  With  c  d  circuiiscri bed  about  the  squara  ab  in  Pi^^, 
1067  c  gives  as  e  f  on  the  centre  c  of  the  pinnaole  set  back  as 
the  angle  and  in  the  intersection  writh  that  likewise  set  dia^or. - 
ally  the  dimensions  of  the  jamb  and  division  of  the  mullion  fer 
the  blind  arbh  or  the  windovr,  which  vrill  be  crowned  by  the  gable. 
The  profile  of  the  latter  then  results  frorn  the  equilateral  tri- 
angle constructed  with  the  side  g  h.  3y  Roriczer  this  is  devei- 
oped  in  the  manner  shown  in  the  side  Fig.  1067  d,  thus  with  a 
concave  hood  in  plan,  but  t.   différent  form  of  corr esponding  élé- 
vation and  a  différent  basis  with  the  corresponding  foriç  given 
at  g  h  i.  The  line  k  k  dra-rn  through  the  end  k  of  the  hood  giv- 
es  the  middle  line  of  the  normal  square  of  the  crossfloîrer  of 
the  gable,  whose  outer  square  determining  the  plan  of  the  4  les- 
ves  1  1  in  élévation  coindides  with  c  d.  The  second  square  n  o 
gives  the  plan  of  the  stetn  moulding  n  o  in  élévation,  the  third 
q  rthat  of  the  top  knob  q  ?,  the  fourth  s  t  is  that  of  the  zte::. 
at  s  t  above  n  o,  and  the  last  u  v  is  the  top  plan  of  the  sta;^. 
It  is  then  to  be  noted  that  at  top  the  square  is  changea  to  an 
octagon  , 

The  height  of  the  pinnaole  then  détermines  that  of  u  v,  thuc 
the  point  of  the  crossflowsr  on  the  gable,  Trhose  total  height 
from  u  V  to  X  is  fixed  at  t/3  the  height  of  the  pinnaole.  Tne 
separate  heights  of  thèse  are  given  in  exactly  the  same  propor- 
tion as  on  the  pinnaole,  so  that  for  the  side  of  the  outermost 
square  a  b  there  taken,  the  side  1  m  enters  hère,  etc.  3y  the 
connection  of  the  plan  of  the  stem  s  t  and  u  v  and  the  extension 
of  the  lines  concerned  downvvard,  results  then  the  diminution  of 
the  stem  of  the  flower,  on  ;Those  border  line  will  be  tangent  t 
the  outer  arch  of  the  curvo  of  the  gable.  Thelatter  can  be  con- 
structed as  follows.  First  draw  the  plan  of  the  gable,  thus  tnc 
profile  g  k  i  h  in  the  plan  of  the  pinnaole  at  the  place  fro:r 
which  it  shall  go,  hère  than  in  the   -rojsction  of  the  plinth 
of  the  pinnaole.  Then  strike  the  separate  lines  determiaed  cy 
the  profile  of  the  windcTr  arch  from  the  assumed  centre,  nere  a; 
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2  in  Pig.  1067  b  and  furthar  by  th©  separate  conoentrio  arch 
Unes  resultipg  from  the  gable  profile.  Tiien  ereot  at  the  point 
X  a  lin©  X  y  perpendicular  to  the  diminishing  line  of  the  stem, 
and  seek  on  the  latter  a  cantre,  from  whioh  oan  be  struok  an 
arch  tangent  to  the  line  of  the  stem  and  to  the  outer  line  of 
the  arch,  and  accordingly  strike  thus  concentric  with  this  and 
the  other  arch  lines  of  tha  gable.  In  a  correspond ing  way,  as 
given  in  the  right  half  of  our  Fig.  could  be  constructed  an  an- 
gular  gable  with  straight  lines.  The  projection  of  the  leaves 
resting  on  the  wash  of  the  gable  from  the  extrême  corner  of  the 
profile,  thus  q  r,  and  likewise  their  height  n  r,  are  determin- 
ed  according  to  the  lengths  on  the  plan  similarly  lettered,  and 
the  distribution  of  them  on  the  outer  arch  of  the  gable  is  made.  ] 
Pinnacle  according  to  Lâcher.  j 

That  the  oonstruction  de7elopsd  above  agrées  in  a  way  witii  t   j 

I 
the  examples  given  by  Lâcher,  yet  they  only  afford  even  a  great-  | 

er  freedom.  j 

Vfhat  first  concerns  the  proportion  of  the  width  of  the  whole, 
this  is  th©  distance  betwean  the  pinnacles,  it  only  requires     J 
that  the  distance  between  the  pinnacles,  "the  width  of  the  gab-  1 
le,"  will  be  determined  by  the  side  of  the  square  of  the  plinth 
of  the  pinnacle,  but  it  is  left  free  whether  this  side  shall  be   i 
taken  8,  10  or  12  times  for  it.  On  the  development  of  the  éléva- 
tion of  the  gable,  whose  principal  divisions  he  gives  to  corres- 
pond to  Eoriczsr's  (Note),  he  dérives  the  construction  given  in   | 
Pig.  1087  b  of  the  arch  lines  from  those  of  the  stem,  "when  thou  | 

hast  the  stem  of  the  gable,  thou  canst  draw  the  arches  therefroai;  \ 

I 
some  gables  hâve  only  a  half  circle,  also  soœe  are  higher."  Si-  '  | 

nce  he  no»  fixes  the  total  height  of  the  gable  to  the  point  x 

in  Fig.  1067  b  as  2/3  the  height  of  the  pinnacle,  it  follows  f    | 

from  this  that  the  radius  of  the  upper  partof  the  arch  causing    I 

j 

the  ogee  curv©  is  in  an  inverse  proportion  to  that  of  the  lower,  j 
and  therafore  srith  a  strai-^ht  course  of  the  spandrel  of  the  ga- 
ble =  0.  Of  the  crossflower  he  says  further,  that  some  need  a     l 
great  and  a  small  flower,  "since  it  will  indicate  in  the  distance  | 
it  will  shoïc  as  well  also  the  knob,  so  that  by  thickoning  is  to   j 
be  made  with  the  circle  as  a  oasis. 
Value  of  thèse  rules. 
'IJe   rernark  that  vre  hâve  not  given  thèse  rules  of  the  iBasters 
datinâ  from  the  latest  tim3s  of  Gothic  hsre  in  tne  sensé,  that 
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the  proportions  obtained  bv  them  should  bs  generally  determina- 
tive.  Such  a  claim  was  at  least  in  the  mind  of  their  inventer, 
since  then  Lâcher  in  partioular  gave  this  instruction  to  his  son 
only  to  cause  him  to  learn  the  parts  concerned  and  their  forais, 
but  emphasizing  everywhere  the  greatest  freedom  in  their  appli- 
cation. And  hère  might  we  generally  restrict  the  true  use  of  ail 
such  rules  to  this,  that  they  give  to  beginners  useful  explana- 
tions,  but  nowise  should  form  a  criterion  for  the  value  of  any 
other  form.  In  reality  almost  every  pinnacle  aocording  to  its 
position  requires  a  spécial  dsvelopment  of  its  dimensions,  and 
particular  proportions,  Th3  most  important  and  sîgnificant  func- 
tion  of  the  pinnacle  is  that,  from  îrhich  we  started,  namely  ths 
loading  and  termination  of  the  buttress.  We  must  therefore  ssek 
to  develop  the  èeading  idea  of  the  entire  form  on  it,  and  there- 
fore show  that  in  one  case  a  stumpy  form,  in  another  case  a  more 
slender  pinnacle  is  in  place,  thus  the  master's  ruées  of  the 
late  perîod  very  soon  hefu^e  their  service.  As  already  stateà, 
the  rules  appear  to  relate  only  to  that  tims  of  everyvrhere  spr- 
inging  and  more  ornamental  pinnacles,  wnich  already  résulté  tliat 
they  appear  to  hâve  been  conceived  as  made  of  a  single  stone. 
ïïhen  several  blocks  are  in  question,  thers  occur  other  conditi- 
ons, as  on  an  example  represented  in  Pig.  106S  might  be  explai- 
ned  in  regard  to  the  projection  of  the  crowning. 

Por  the  side  length  a  b  (?ig.  1068),  let  75  cm  be  assumed  as 
an  ordinary  thickaess  of  the  pier  for  moderate  dimensions,  and 
the  height  of  the  pyramid  a  b  4  may  be  laid  off  as  4  tiœes  the 
base.  Kencs  the  total  height  of  the  pinnacle  will  amount  to  3  x, 
and  it  will  also  be  composad  of  several  blocks.  If  the  available 
thickness  of  the  stone  is  40  cm,  and  if  the  top  of  the  pyramid 
is  a  stone  set  on  end,  then  as  c  d  e  f  shows,  that  would  not 
make  up  half  the  height  if  the  projections  of  the  bosses  still 
remain  in  it.  The  upper  knob  is  also  naturally  included  within 
thèse  limits,  so  that  projections  such  as  Roriozer  gives  for  t 
them  are  evidently  forbiddan. 

In  our  Pig.  1068  the  cro'.Tning  consists  of  the  stem  supporte! 
from  the  pinnacle  by  a  moulding  g  h,  the  stem  and  the  roll  knob, 
and  the  height  of  this  part  is  obtained  according  to  the  divis- 
ion in  5  parts  frequently  gi»en  by  Cacher,  the  projections  as 
noted  by  the  width  c  d,  th3  lower  thickness  of  the  stem  by  ext- 
ending  the  outline  of  the  pinnacle  to  g  h. 
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Différent  forms  will  res'ilt  by  raising  tbe  moulding  on  the  s 
stem  about  one  fifth,  or  b7  simplifying  or  by  omitting  the  stem 
moulding  (Çig.  1068  d). 

Cpowning  of  the  pinnacle. 
Necessity  for  the  croTning. 

Cutting  ths  upper  block  into  the  sharp  terminal  point  of  the 
pyramid  is  hindered  by  the  nature  of  the  material;  but  the  ass- 
umption  of  a  frustum  of  a  pyramid  gives  an  imperfect  form  and 
therefore  is  opposed  to  the  conception  of  a  termination;  Hencs 
it  is  necessary  to  find  the  form  of  a  crowning  fulfilling  those 
conditions.  The  need  for  crowning  ail  points  existing  in  the  u 
unity  as  one  so  common  to  ail  architectural  periods,  that  it 
can  pass  almost  for  an  innate  idea.  Thus  is  found  the  crowning 
of  the  apex  point  on  the  pagodas  of  the  Bindoos,  the  towers  of 
the  Chinese  and  the  pyramidal  works  of  western  Asians.  3o  the 
Greeks  cEOwaôdthe  pediments  of  their  temples  and  ridges  with 
the  figures  of  the  gods  or  with  acroterias  and  facing  tiles.  T 
îhus  the  dôme  requires  its  crowning,  although  the  pôle  is  hère 
only  a  point  given  by  the  position  and  not  by  the  peculiar\ty 
of  the  body,  in  the  measur'5  that  it  usually  acquires  a  definits 
expression.  It  is  proved  by  the  high  dômes  of  the  Renaissance 
compared  to  the  Roman  composed  of  circular  segments.  The  form 
of  the  crowning  varies  with  that  of  the  body,  and  the  ridge  of 
the  roof  requires  a  continuons  cresting,  the  dOiie  a  concentric 
one  and  thus  a  crown  or  coie,  but  the  pyramid  and  cône  demand 
a  culminating  form,  thus  the  stem  with  the  bud,  flower  and  crsst. 

Henoe  It  is'a  need  of  an  antiquity  unknown  to  us,  for  the  car- 
penters  to  place  the  bush  on  the  ridge  of  the  completed  frame 
of  the  roof,  the  cresting  as  a  true  acroteria,  thereby  indicat- 
ing  the  time  of  completion.  Now  the  varied  forms  of  points  and 
gabèe  crownings  of  Sothic  art,  what  are  -they  other  than  perman- 
ent indications  of  that  tine,  then  the  crest  in  the  stone  style. 
In  spite  of  the  so  common  désignation  of  thèse  crownings  as  cr- 
ossflowers,  the  cross  has  nothing  to  do  with  them,  and  it  is 
found  far  more  frequeotly  even  placed  above  them,  usually  stan- 
ding where  the  ancients  had  placed  a  cross,  which  they  could 
and  did  publicly,  and  in  fact  had  in  a  sensé  excluded  a  completion. 

projection  of  tbe  cro-^ning. 

Now  returning  to  our  ?ig.  1063,  thsre  is  deteruûned  as  we  nav: 
m,  the  side  c  d  as  the  dimension  of  the  ashlar  an: 
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projection  of  the  cro^rning,  We  do  Dot  maintain  that  this  propor-  i 
tion  as  well  as  ail  déterminations  of  the  détails  should  follow  i 
the  dimensions  of  the  stone  witb  mathematical  accuracy,  and  just 
in  this  case  the  reason  fo?  exceeding  the  width  c  d  will  appeap  \ 
later.  put  from  considerin^  the  dimensions  of  the  stone  resuit  ^ 
two  points  especially  Important  for  the  form  of  the  pinnacle, 

!•  That  the  magnitude  of  the  crowning  does  not  increase  cr 
diiBinish  in  exact  proportion  to  the  pinnacle,  that  rather  a 
considérable  size  of  the  pinnacle  requires  a  proportionally  si- 
aller  crowning. 

2.  That  certain  projections  of  the  pinnacle  correspond  to  sach 
other,  since  the  projectin^  parts  are  inscribed  in  the  forin  of 
bosses. 

In  regard  to  the  point  first  mentioned  vq   refer  to  the  pinna- 
oles  of  greater  dimensions  represented  in  Pigs.  1068,  1072  to 
1077  in  contrast  to  those  of  Eoricrcer  and  the  métal  pinnacle 
given  in  Fig.  1070  from  the  tabernacle  en  3.  Maria  at  Lûbeck. 
As  in  Pig,  1068  the  combination  of  several  blooks  requires  a 
smaller  dimension  of  the  crowning,  so  in  ?ig.  1069  the  low  lo- 
cation of  the  joint   a  b  above  the  gable  terminal  leads  to  an 
agreement  of  the  crown  with  the  thickness  of  the  pyramid  or  body, 
and  in  Roriczer  the  form  of  the  entire  pinnacle  of  oue  stone  1 
leads  to  an  agreement  of  the  crown  .Tita  the  plinth,  and  general- 
ly  with  the  greatest  projection  occurring  on  the  pinnacle.  But 
that  in  those  raies  of  the  masters  is  assumed  the  construction 
of  the  entire  pinnacle  of  only  oae  stone,  occurs  several  times 
in  Lâcher.  Page  144  states:-  "And  àivide  the  saœe  thickness  of 
the  stone  into  18  parts;  of  the  same  parts  make  a  square  as  lar- 
ge as  the  body  of  the  pinnacle." 

Thus  in  Pig.  1070  the  art  of  métal  Trorking  allows  entire  frss- 
dom  fro:n  suoh  i' -  i  i '' I  o  :. '.  • 't  ,  and  therefo're  a  crown  beyond  any 
dimension  of  the  pinnacle, 

■.Yithout  this  flexibility  of  proportions  ^rouli  the  actual  dim- 
ensions become  entirely  obscure,  and  further  in  certain  cases 
complète  déformations  would  occur.  Suoh  would  resuit  from  an  at- 
tempt  to  construct  a  buttrsss  according  to  that  of  the  Friedber,^ 
church  about  as  shown  in  Pig.  1074,  a  pinnacle  developed  after 
Roricizer's  System,  or  one  of  the  pinnacles  given  in  Pigs.  1068, 
1072  to  1077  with  a  crown  ^onstructed  according  to  this  System, 
or  in  the  converse  sensé  bv  the  application  of  the  proportions 
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àeveloped  in  Pig.  1068  from  the  form  in  Hig.  1067  b, 

Yet  we  note  hère  also,  that  likewise  the  différent  periods  in 
relation  to  the  projections,  first  those  of  the  crowning  wers 
very  heavy,  and  that  in  th3  earlier  men  certainly  rightly  gave 
préférence  to  a  smaller  projection  even  on  sicaller  pinnacles, 
as  this  is  shoïrn  by  a  comparison  of  Roriczer's  pinnacles  with 
this  froni  the  3reiburg  tower  perhaps  150  years  earlier  (Pig. 
1069). 

Height  of  crowning. 

The  highsst  point  of  the  knob  can  lie  ^ust  at  the  apex  of  ths 
pyramid  (?igs.  1063,  IO65,  from  the  choir  of  the  church  at  Glad- 
bach)  or  by  lower  (Fig.  106S  du.  In  the^last  case  even  when  it 
is  ouite  condensed,  it  lends  the  pinnacle  a  slender  and  aspiring 
cbàracter  (?ig.  1072).  A  terrnination  of  the  crowning  even  beloïï 
the  apex  of  the  pyramid  on  the  contrary  can  only  satisfy  the  eye 
if  that  is  extremely  slender  in  form  as  in  the  examples  of  Figs. 
1070,  1071.  Most  cofflffionly  must  the  starting  of  the:..cro;îning  be 
above  the  apex  of  the  pyramid,  especially  if  the  latter  has  ths 
form  of  a  crossfloïïer!  then  the  apex  of  the  pyramid  usually  co- 
ïncides with  an  évident  division  of  the  height.  Hlxamples  ars  £' 
given  by  Pig.  1072,  1074,  1077,  in  regard  to  the  upper  finial 
(while  the  lower  has  a  shcrtened  point). 

While  on  the  finials  and  pinnacles  of  S.  Chapelle  at  Paris 
(Pig.  1072),  the  proportions  of  tiis  pyramid  are  about  1  ;  S  l/2, 
those  of  the  entire  height  of  the  crown  are  about  1  •:  4,  and 
the  division  point  3  normally  at  the  top  of  the  moulding  of  the 
3tem,  the  finials  and  pinnacles  of  the  Priedburg  buttresses 
(Pig.  1074)  in  the  pyramid  itself,  thus  froffl  a  to  b  has  the  ra- 
tio 1  :  5,  the  point  4  giv3s  the  bottom  of  the  moulding  of  the 
stem  and  the  total  height  of  the  crowning  is  determined  accord- 
ing  to  the  diagonal  of  a  sids  of  the  base. 

As  already  stated  concerning  tae  crownings  of  the  gables,  in 
gênerai  is  to  be  preferred  the  octagonal  section  of  the  knob  to 
the  sqaare  one,  partièularly  in  simple  forms,  and  accordingly 
the  stem  is  chamfered  so  that  by  means  of  dimecsioning,  the  wid- 
th  of  the  chamfer  becomes  a  regular  side  of  the  octagon  ander 
the  knob.  The  transition  to  the  rectangular  angle  is  then  effsc- 
ted  either  in  the  stem  its3lf,  or  in  the  moàlding  joining  this 
to  the  pyramid  or  in  the  latter  (x  in  ?ig.  1074). 
pyramid  and  body  of  pinnacle. 
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According  to  the  siicplest  and  easiest  way,  the  pypamid  is  pla- 
ced  on  the  body  above  a  horizontal  cap  terminating  it,  whereby 
either  the  base  of  the  pyrimid  is  determined  by  a  projection  of 
this  moulding,  which  then  has  the  effect  of  a  member  of  the  loi7- 
er  border  (Fig.  1076),  or  the  base  of  the  pyramid  coincides  ?fith 
that  of  the  body,  and  therefore  the  cap  projects  above  and  belou. 
(Pig.  1063). 

In  raost  cases  a  horizontal  séparation  between  pyramid  and  body 
is  lessened,  and  an  intersection  of  both  is  found  by  the  arran- 
gement of  gable  roofs  on  four  sides  of  the  pyramid,  at  the  same 
time  discharging  the  rainwater  diagonally.  In  onr  Fig,  106S  the 
height  of  this  gable  is  1/4  the  height  of  the  pyramid. 

Square  i)yramid.  Leaf  orockets, 

The  angles  of  the  pyramid  remain  plain  only  in  a  very  simple 
form  (?ig.  1075)  or  they  are  treated  with  a  projectieg  round. 
As  a  rule  they  are  beset  with  little-flowers,  the  so-called 
leaf  crockets,  which  give  the  principal  outlines  a  more  défini-  j 
te  expression,  and  at  the  same  time  by  therr  number  make  the    1 
size  of  the  pyramid  more  apparent.  On  the  older  works  may  also   | 
be  recognized  the  exécution  of  a  fixed  principla,  whereby  the    :j 
numt)er  directly  dépends  in  the  size  of  the  pyramid,  and  the     i 
width  and  size  of  the  crockets  would  be  constant  like  the  con- 
verse proportion^  and  thus  there  is  a  constant  number  and  a 
proportion  of  the  size  of  the  crockets  to  those  of  the  pyramid. 
As  a  rule  the  number  of  crockets  varies  from  7  to  12,  but  incrs-  \ 
ases  to  17  on  the  great  shrines  of  the  cathedral  of  Rheims,  and  i 
the  little  pinnacles  from  the  tomb  of  Olrich  von  Ijichtenberé  in  1 
Strasburg  minster  even  to  26,  but  on  the  contrary  on  certain 
great  pinnacles  on  late  Preoch  works  it  sinks  to  3  or  4  (Fig.W^)' 

Squal  sizes  of  crockets  on  pyramids  of  unequal  heights  are 
sometimes  required  by  the  connection  of  thèse  togsther  (as  in 
Fig.  1077).  Qenerally  in  the  later  time  the  number- {6f  crockets 
is  reduced  and  their  size  increased. 

For  the  divisions,  of  theii  to  correspond  to  the  ced  joints,  v/ 
which  must  lie  between  the  crockets,  as  a  necessity  of  oonstruotioi 

As  a  rule  the  distances  apart  of  the  crockets  equals  that  of 
the  upper  one  from  the  moulding  of  the  stem  as  assumed  in  Fig. 
1063.  But  sometimes  the  last  ppace  is  -/jider,  and  preferably  sg, 
if  within  it  is  made  the  transition  of  the  stem  into  the  octagcn. 

The  projection  of  the  crockets  is  generally  reduced  ??ith  an 
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inorease  in  their  number,  yet  there  is  found  hère  no  distanct 
relation.  Sut  on  the  character  of  the  entire  pyramid  the  closep 
or  ivider  spacing  exerts  a  -^rsat  influence,  as  can  first  be  pro- 
ved  by  comparing  ?igs.  1069  and  1071.  V:ore  détails  on  the  sepa- 
rate  forais  follows  farther  below.  In  Pigs  1063  and  106:3  b  we 
assume  the  well  known  horn-like  shape  froin  the  shape  of  the  cap- 
ital and  enclose  this  by  t:îo  incisions  paaallel  to  the  sides  of 
the  pyramid. 

The  crockets  either  grow  directly  out  of  the  angles  of  the  py- 
raxTiid  (as  in  Fig.  1063)  or  a  continuity  of  them  can  be  producsd 
by  ribs  ivhich  strengthen  the  angles  and  either  stop  on  that  hor- 
izontal ïïioulding  or  the  intersecting  gables,  or  are  corbelled 
out  above  them.  The  mouldings  are  to  be  of  simple  form  and  con- 
sist  of  a  round,  that  may  -^Iso  be  strengthened  by  a  ridge  or  cy 
a  rectangular  fillet  projeuting  from  the  surface  of  the  pyramid. 
Thèse  ribs  either  unité  unier  the  coulding  of  the  stem  (as  iû 
?ig.  1072),  or  then  turn  out  the  end  at  a  square  corner  as  in 
?ig.  1068,  in  the  first  case  the  section  of  the  pnrainid  beneatli 
the  stem  moulding  gives  a  ground  form  of  the  square,  yjhich  is 
then  surrounded  concentrically  by  that  moulding,  so  that  either 
in  the  last  is  made  the  transition  to  the  octagonal  stem,  or  ths 
stem  retains  the  ground  form  of  the  pyramid  (B^ig.  1073).  A  con- 
nection 01  the  crockets  together  also  results  in  a  converse  sen- 
sé, in  that  the  octagonal  form  of  the  stem  continues  in  the  man- 
ner,  that  the  sides  of  the  octagon  lying  in  the  diagonal  direct- 
ion extsnd  downward  as  chaTifers  in  the  same  ïïidth  on  the  angles 
of  the  pyramid  (Fig.  1079),  and  either  stop  on  the  gables  or  t 
the  lower  crocke4i,  or  belo-î  pass  into  the  rectangular  form  by 
a  transition. 

Polygonal  pyramids. 
Sntirely  différent  from  thèse  chamfer'ed  forms  is  the  shape  of 
the  finial  of  an  octagonal  pyramid,  to  be  preferred  in  greater 
dimensions.  Hère  resuit  eight  egual  angles  and  therefore  like- 
wise  eight  ribs  adorned  by  crockets.  However  such  forms  rather 
belong  to  forms  of  towers,  and  therefore  become  particular  tran- 
sitions from  the  square  to  the  octagon  and  find  their  explanat- 
ions  there.  As  preliminary  we  pention  hère  only  the  very  pecul- 
iar  pinnacles  of  the  Early  Sothic  period.  in  which  each  of  the 
four  différent  surfaces  between  the  square  and  the  octagon  ior::.3 
the  half  of  the  basis  of  a  smaller  pyramid  of  a  pinnacle,  which 
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in  its  other  half  gpows  with  the  great  pypamid  and  will  becoine 
free  in  the  development  of  the  height.  Fig.  1077  exhibits  suoii 
a  form  from  the  west  front  of  the  cathedral  of  Ràeims.  Hère  the 
surfaces  of  ail  pyramids  extend  to  the  extrême  edge  of  the  pro- 
jection of  the  moulding,  so  that  the  rib  accom^an'ying  the  angle 
of  the  pyramid  is  corbelled  ont,  or  rather  stops  at  the  foot  of 
the  pyramid  on  a  beast  leaning  outward.  A  further  enrichment  is 
sometimes  formed  by  a  gable,  that  lies  before  the  middle  sarfa- 
ces  of  the  great  pyramid,  and  thus  is  flanked  by  the  little  py- 
ramids. 

Pinials  of  oross-shaped  form, 
A  verrj-  peculiar  transformatio  of  the  octagonal  ground  fora 
of  the  pyramid  into  the  cross  foris  is  shown  in  Pig.  1031  repre- 
senting  the  pinnacle  from  the  buttresses  of  the  cathedral  of  Be- 
sancon, On  the  squares  remaining  below  tetween  the  arms  of  the 
cross  are  again  placed  smaller  pyramids,  and  as  the  plan  in  ?ig. 
1031  a  shows,  they  are  divided  by  a  moulding  projecting  in  ths 
crockets,  which  terminâtes  with  the  last  crocket,  so  that  the 
simple  cross  form  remains  ibove.  Since  this  moulding  entirely 
covers  the  front  surface,  then  exists  the  need  for  dimensioning 
it  upward,  that  again  includes  a  proportional  réduction  of  the 
crockets  and  their  distances  apart.  The  ground  form  of  the  cross 
then  continues  in  the  crowiing  in  the  way,  that  the  fronts  form 
heraldic  lilies,  whose  contours  are  then  wrought,  so  that  a  sim- 
ilar  intersection  arises  as  that  betiîeen  two  gable  roofs.  The 
entire  treaibment  brings  with  it,  that  the  pyramid  only  has  a 
stumpy  expression,  from  which  certainly  results  a  squatty  ani 
heavy  effect.  If  then  it  i<5  not  to  be  dsnied  that  hère  peculiar- 
ity  dominâtes  beauty,  yet  thèse  forms  of  the  earlvr  time  are  3S- 
pecially  instructive,  compared  with  those  of  the  14  th  century 
controlled  by  the  monotony  of  the  pinnacle  forms,  in  which  men 
are  accustomed  to  see  Èhe  'ûghest  development.  It  may  be  that 
the  forms  of  the  latter  period,  with  especially  the  types  of 
Cologne  cathedral  afford  uisurpassed  models  for  ail  in  smaller 
dimensions,  then  will  everywhere  be  allowable  to  strive  for  grs- 
ater  diversity,  where  it  concerns  a  development  of  them  in  gre 
ter  dimensiQSS.  But  the  motives  there  lying  as  a  basis  are  oon- 
nected  with  the  construction  of  the  spires  of  towers,  and  thsrs 
fore  hère  we  must  refer  to  the  Section  of  our  work  treatiiié  tu.3 
latter. 
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Triangular  pyramid. 

Also  the  equilateral  triangle  can  be   taken  as  a  basis  for  ths 
pyramid,  and  then  by  chamf^piàg-.the  angles  it  ficst  passes  iato 
the  irregular  hexagon.  A  particularly  thouâhtful  solution  of  t 
this  kir.d  is  found  on  the  oyramids  of  the  pinnacles  of  the  high 
altar  of  3.  Elisabeth  in  vîarburg,  which  rest  on  the  gables  ter- 
minatins  the  body  aocordin^  to  the  ground  form  shown  in  perspec- 
tive in  ?ig.  1030,  so  that  the  angles  of  the  triangular  pyraméd 
are  chamfered  by  the  surfaces  b  c  and  c  d  in  the  direction  of 
the  sides  of  the  regular  hexagon,  and  the  side  surfaces  of  the 
pyramid  assume  a  concave  form.  S'y  meana  of  the  diminution  of  t 
the  pyramid  then  the  chamf ers  combine  higher  at  e,  and  there 
results  the  form  of  the  re-^ular  hexagon  continued  in  the  stem. 

T'he  pyramid  developed  from  the  triangle  first  requires  a  sin:- 
ilar  ground  form  of  the  bciy,  yet  may  also  be  connected  in  a 
différent  manner  with  the  square  or  rectangular  form  of  the  lat- 
ter.  The  side  surfaces  may  then  be  ornamented  by  the  frequently 
mentioned  scale  v/ork  as  in  Pig.  1072,  in  greater  dimensions  by 
tracerrj  as  in  ?ig.  1077,  snd  finally  the  pyramids  may  also  be 
perforated,  for  which  ?ig.  1033  présents  the  simplest  fnotî^/e, 

ïïhat  concerns  the  body  o^  tne  pinnacle  is  its  mode  of  tresu- 
ment,  the  method  of  terminating  ail  above  tiie  buttress  and  to 
apply  '.vhat  is  said  concerning  blind  panels.  ?or  the  proportions 
of  the  height  were  already  given  on  p.  459  and  460  the  deter.Tii- 
nations  of  Roriczer  and  of  lâcher,  that  certainly  for  greater 
dimensions  and  structural  ■^unctions  of  the  pinnacles  770uld  no 
longer  remain  usubla,  but  are  to  be  developed  from  the  latter. 
If  a  harmony  of  the  ground  areas  of  pyramid  and  body  lies  near- 
est,  so  that  both  separatiig  horizontal  or  'gable  cross  sections 
Project  above  and  below,  it  is  évident'  on  certain  oorks,  partic- 
ularly  of  the  earl'j  time,  that  to  increase  the  expression  of  tn3 
loading  thereby,  so  that  the  extrême  edge  of  that  moulding  lii- 
its  the  base  of  the  pyramid,  as  in  7igs.  1076  and  1077.  Oonver- 
sely  the  effect  will  be  lighter  by  reducing  the  base  of  the  py- 
ramid froiïi  that  of  the  bodv,  vvhereby  the  former  may  assume  a 
slendered  proportion  of  height  even  exceeding  that  of  ^oriczer. 
3y  such  slender  forms  then,  as  already  the  case  in  ?igs.  1067 
and  1069,  there  is  excluded  the  possibility  of  completin|  the 
pyramid,  the  stem  of  the  c^owning  continues  the  diminution  of 
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the  latter  in  a  chaàged  direction,  and  therefore  differs  in  the 
earlier  examples  as  in  ?ig.  10c9,  still  by  th3  greater  iieight 
and  the  oontrast  oi  its  si-nple  angles  from  tbe  pyramids  with 
their  subject  crockets;  but  this  séparation  lessens  ic  the  de&- 
ree  that  the  crockets  are  3paced  furthsr  apart,  and  so  there  rs- 
sults  a  transition  to  that  pyramid  cf  the  pinnical  chiefly  pec- 
uliar  to  the  French  late  Gothic,  ?rhich  is  bsset  by  widely  dist- 
ant and  strongly  projsctint  basses,  and  is  terœinated  by  a  sis- 
pls  knob  (5^ig.  1071). 

Simplified  and  combined  forms  of  pinnacles. 
Simplified  pinnacles. 
Simplified  forms  of  pinnacles  resuit  vvhen  on  the  capitals  of 
the  angle  coluicns  dividing  the  body,  besides  blind  enclosing 
arches  also  the  ribs  of  th3  angles  af  the  pyramid  and  the  bsgia- 
nings  of  the  gable  comice  rest  on  thsm,  or  if  the  gable  is  rs- 
placed  by  a  iirojecting  moulding  concentric  with  the  arches,  or 
finally,  vjhen  the  arches  directly  intersect  the  pyramid,  and 
thus  in  their  thicknsss  establish  the  transition  between  the 
inclined  surface  of  the  latter  and  the  vertical  surface  lormin'^ 
the  ground  of  the  blind  paiel  (Pig.  1064). 

Richer  pinnacles. 

Qonvsrsely  rssult  iiore  iorsplex  forms,  first  acccrdin^  îio  t;:c 

principlGiwhich  lies  at  th^  ground  of  the  spires  of  shrines  at 
Rheims  (?ig.  1077).  y'irst  its  form  suffers  the  transition  that 
the  four  angle  pyramids  are  replaces  by  angle  pinnacles,  and 
thereby  is  made  easier  the  placing  them  over  the  horizontal  en- 
ding  suppressing  the  gable.  Thereby  will  further  be  avoided  tne 
need  of  crockets  of  cqual  size  on  the  great  central  pyramid  and  1 
the  smaller  ones  of  the  angle  pyramids,  since  thus  no  longer 
corne  into  contact  with  each  other.  Yet  there  is  not  now  found 
an  accurate  observance^of  the  proportion  .of  the  crockets  to  th3 
différent  sizes  of  the  pyramids,  but  rather  a  middle  course  is 
followed.  Then  the  middle  pyramid  is  a  regular  or  diagonally  p 
claced  octaéon,  the  diagonal  of  a  souare,  or  ons  placed  oarall-  i 
el  to  the  body,  and  likewise  the  little  angle  pinnacles  are  par-  | 
allel  to  the  diagonal  of  the  great  one.  The  lower  pinnacle  in  | 
Fig.  1077  shows  an  sxample  of  this  kind.  -       \ 

The  termination  of  the  body  of  the  pinnacle  may  receive  a  | 
richer  form,  if  the  horizontal  terminal  moulding  ei-ther  passes  j 
above  the  gable  as  in  Fig.  103S,  or  intersects  the  gable  at  the  j 
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height  of  the  croîm  of  the  arch.  la  both  cases  with  greater  di- 
mensions this  comice  can  hâve  a  tracery  balustrade  and  angle 
pinnacles  rising  above  the  latter,  v?hich  either  stand  directly 
on  the  gables  or  on  the  horizontal  comice.  The  great  pinnacle 
from  the  end  of  the  choir  of  the  cathedral  in  Paris  exhibits 
such  a  fopm.  In  the  later  periods  the  buttress  evermore  tended 
to  express  verticalism  more  aecidedly,  therefore  to  place  the 
angle  pinnacles  on  the  capitals  of  the  angle  colanins,  which  ••uere 
then  added  to  the  jamb  coluicnsof  the  arched  members.  Acordingly 
the  gable  cornice  intersects  the  angle  pinnacles  or  extends  on 
their  bases,  or  if  thèse  are  wanting,  on  the  projection  of  the 
capital  of  the  column,  and  then  each  side  of  the  pinnacle  shows 
the  completely  developed  stem  of  the  form  of  the  window  gable 
bordered  by  little  pinnacles,  hence  a  reproduction  of  the  whole 
at  a  smaller  scale. 

This  System  of  ornamentiig  the  smaller  parts  ?7ith  the  taperei 
principal  form  is  especially  characteristic  of  the  middle  and 
later  periods  of  Sothic  art  and  includes  the  possibility  of  an 
endless  multiplication,  so  far  as  for  example  those  angle  pinn- 
acles could  again  ce  formed  according  to  the  scheme  of  the  lar- 
ger,  etc. ,  until  the  conditions  of  the  exécution  put  an  end  to 
the  principal  infinity. 

The  use  of  reproduction  in  the  development  of  height  then  led 
to  placing  on  the  body  of  the  first  pinnacle  a  second  of  smaller 
cross  section,  on  this  a  third,  etc.  only  crowning  the  last  by 
a  pyramid.  Also  there  results  by  a  similar  arrangement  the  trans- 
formation of  the  pybamidal  finial  into  a  stepped  form  in  a  sér- 
ies of  prismatic  bodies,  and  a  lessening  of  the  différence  bet- 
ween  finial  and  body,  thus  also  bere  again  by  the  diversity  on- 
ly of  increasing  oaonotony.  This  would  go  one  stec  farthsr,  whsn 
such  a  compound  pinnacle  was  set  on  a  buttress,  and  the  offsets 
of  the  buttress  likswise  received  pinnacles  of  like  form. 

îhat  such  a  séquence  must  be  subject  to  certain  laws  in  order 
not  to  le  ad  to  mons  trosi  ti  3s,  wiU.  con;e  fi'O:!.  the  folio;?  ing  con- 
sidération:- if  we  take  Roriczer's  proportions  as  a  basis,  the 
first  body  would  bave  a  height  of  6  sides.  Assuming  that  the 
side  of  the  second  was  reduced  about  1/6,  this  viould  be  5  sides 
of  the  first  in  height.  Assuming  the  third  to  be  again  reducei 
by  1/6,  then  it  would  be  4  sides  and  the  pyramid  terminating  it 
is  2    3/3  sides  high,  and  h3nce  the  entire  forœ  «ould  approxix.ate 


642  l 

the  ratio  of  1  ;  20  insteal  of  Roriozer*s  very  slender  one  of 
1  :  13.  3y  peducing  the  offsets  l/lO,  there  would  resuit  for 
the  same  case  the  proportion  of  height  of  1  :  22,  and  therefore 
an  unlimited  height  accordiag  to  the  degrés  in  nhich  the  sectioas 
of  the  bodîes  approach  each  other.  Therefore  either  the  offset 
of  each  successive  division  or  the  proportion  of  the  height  of 
the  whole  be  controlled  to  limit  that  increase  in  height. 

Hence  in  Lâcher  ( Rei chensperger,  p.  144)  is  found  concerning 
the  form  of  such  compound  tabernacles  (irhich  this  is)  the  décis- 
ion, that  the  second  tabernacle,  i.e.,  the  second  body  of  the 
pinnacle  is  to  be  formed  according  to  the  second  square  of  tne 
first  formed  quadrature,  whereby  its  side  would  be  about  7/l0 
of  the  first  one;  likewise  the  third  according  to  the  third 
square.  ?fe  now  accordingly  calculate  the  height  of  the  entirs 
form  and  this  will  hâve  tha  proportion  of  1  :  16.5,  Hère  we  hâve 
indeed  taken  Roriczer's  proportions  quite  arbitrarily  as  a  basis, 
since  Cacher  gives  no  détermination  of  the  heightof  the  whole.A 
development  in  height  would  be  found  as  folloirsi-  In  Pig.  1082 
let  the  rectangle  a  b  c  d  be  the  body  of  the  pinnacle,  then  tt© 
assume  the  proportion  of  the  height  that  shall  be  the  »um  of  t 
the  parts  placed  on  each  other  (for  example  that  about  a  simple 
pinnacle  finial  measures  1  :  6),  and  construct  accordingly  the 
pyramid  c  d  e,  that  includss  the  otherwise  freely  chosen  separ- 
ate  offsets  f  g  h  i,  k  1  m  n,  and  thus  also  the  pyramid  m  n  e 
of  the  latter.  Thsreby  results  in  each  division  a  reversed  pro- 
portion of  this  height  to  the  breadth. 

?/hen  the  smaller  offsets  of  the  body  of  the  pinnacle  (like  t 
the  second  in  Pig.  1082)  a  reduced  proportion  is  obtained,  then 
by  reproduction  of  the  blind  paneling  or  by  the  assumption  of 
a  polygonal  section,  this  :vill  be  partially  raised  as  in  Pig.  103- 

îhereby  this  scheme  may  be  combined  with  the  before  mentioned 
insertion  of  the  plans  within  each  other  by  Lâcher,  that  indeel 
of  itself  results  by  the  diagonal  position  of  the  bodies  of  the 
pinnacle  set  on  each  other.  / 

As  in  ?ig.  1031  is  found  a  cross  shapsd  form  of  the  finial  i 
instead  of  octagonal,  so  coeurs  the  cross  form  also  in  the  off- 
sets, and  it  can  aère   exert  an  influence  on  the  richness  of  ths 
élévation,  so  far  as  thereby  results  the  development  of  4  pyra- 
œids,  from  which  rises  the  crowning  terminal  pyramid. 

Everything  said  hère  on  the  development  from  the  square  is 


643 
likewise  true  for  that  trcm   the  triangle, 

Gonncetion  of  the  pinnacle  with  the  buttress. 
The  pinnacle  may  form  the  termination  or  an  offset  of  the 
buttress  or  by  a  greater  height  of  the  body  ican  make  the  preàoi- 
inant  part  of  the  entire  b'ittress. 

Pinnacles  above  the  roof  cornice. 

The  first  horizontal  termination  occurs  if  the  pinnacle  stands 
on  the  roof  cornice  broken  around  the  buttress.  Hère  the  dimen- 
sions of  both  parts  may  accord,  or  the  pinnacle  may  be  reduced 
so  much  that  on  the  increased  projection  of  the  cornice  the  £;at- 
ter  mentioned  on  p  457  icay  find  a  place.  îhe  pinnacle  then  app- 
ears  in  connection  with  the  balustrade,  or  so  that  the  beginaing 
of  the  latter  may  be  wrought  on  it  (]5ig.  Î093),  or  the  part  of  . 
the  balustrade  is  iàserted  in  the  body  of  the  pinnacle  in  a  way 
like  the  tracery  in  the  windcv/  arcn,  or  finally  if  ths  pinnacle 
projects  farther  so  that  the  Connecting  vralls  of  the  balustrade 
join  the  rear  side  of  the  'Dinnacle.  The  entire  proportion  of  the 
balustrade  then  first  leads  to  deternûne  the  height  of  the  body 
according  to  the  height  of  the  balustrade,  vfhsreby  this  in  ord- 
inary  dimensions  has  about  the  proportion  of  1  :  1,  or  that  of 
the  side  to  the  diagonal  cf  the  sguare.  Accordiné  to  the  forii 
that  the  pinnacle  must  hav3,  either  the  cap  of  the  balustrade 
is  to  be  broken  around  it  (?ig.  1063),  or  the  top  of  it  is  to 
be  taken  as  t  base  ci  the  arch  terminât ing  the  panel  (Fig.  1^55). 
.?rom  this  détermination  of  the  height  indeed  are  found  variati- 
ons to?7ard  both  sides;  thu-^s  on  the  pinnacles  of  the  3.  Chapelle 
in  Paris  the  base  of  the  gable  is  found  beneath  the  cap  crowning 
the  balustrade,  while  on  most  later  i'îorks  the  endeavor  to  carry 
the  height  of  the  pinnacle  above  that  of  the  gables  crowning  t 
the  vândovfs,  or  at  least  to  attain  the  saine  height  first  permits 
a  slendered  forii  of  the  body  of  the  pinnacle,  so  that  its  teri- 
ination  is  raised  far  abovî  that  cap  of  the  balustrade,  as  on 
Cologne  cathedral. 

Pinnacle  on  tbe  covering  of  the  buttress. 

But  the  placing  of  the  pinnacle  on  the  horizontal  surface  for- 
med  by  the  crov/ning  cornice  reouires  an  apprcximate  agreement 
of  the  size  with  that  of  the  buttress.  Greater  freedom  occurs 
if  the  buttress  terminâtes  -.vith  ai  actual  roof,  on  vjhich  then 
the  pinnacle  is  either  set  considerably  reduced  or  diagonally, 
or  is  claced  on  an  area  differing  in  form  (?i^,.  1076),  so  thât 
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tiie  différence  is  formed  by  the  poof.  Richer  forms  further  rs- 
sult  by  the  comiaination  of  the  middle  pinnacle  with  smaller 
angle  pinnacles  set  on  that  différence  in  area.  îhus  on  the 
choir  buttresses  of  3.  Ouen  in  Rouen,  octagonal  middle  piers 
with  two  sicaller  angle  pimacles  are  set  on  the  front  side,  a 
and  on  the  latter  on  accoant  of  its  smaller  size,  the  pyramid 
is  replaced  by  a  sinple  loi  pyramidal  roof.  Préférable  are  the 
buttresses  of  the  upper  ootagonal  story  of  the  to;7er,  that  ai- 
ford  opportunity  for  the  same  arrangeinent.  3o  the  buttresses 
in  form  of  a  diagonal  square  on  the  Freiburg  tower,  one-is  set 
on  the  diagonal  middle  pimacle  .vith  3  angle  pinnacles,  one  of 
theiE  is  over  th,e  angle  of  the  buttress,  but  ths  other  t?jo  stand 
on  the  cap  of  the  balustrade,  '.ïhile  the  fourth  inside  is  omittcd. 

ïurther  the  pinnacles  of  the  cap  of  the  buttress  bensath  ths 
roof  cornice  stand  as  in  ^ig.  1076,  or  already  appear  with  ths 
body   in  combinatioa  ;vith  the  latter,  as  on  the  church  at  ^ried- 
berg  (Fit-  tC7^').  ?or  smaller  dimensions  it  is  next  to  place 
the  pinnacle  at  the  point  of  application  of  the  vault  thrust 
on  the  offset  of  the  buttrsss,  whereby  its  body  can  always 
reach  the  height  of  th3  car)  of  the  balustrade,  that  accordig- 
ly  acoaires  an  important  proportion  of  height  exceediug-  that 
Oi  the  pyramid.  Thus  tiie  pîanacle  can  either  stand  free  and 
connect  /àth  the  roof  coralcc  and  the  balustrade  only  by  the 
spout,  or  even  with  ths  wall  by  a  thin  '.7all. 
Pinnacle  on  an  offset  of  the  buttress. 

The  offsets  of  the  buttress  can  rsceive  pinnacles  in  the 
sâffle  way  as  the  upper  caps,  or  thèse  may  be  made  77ith  a  com- 
pound  foriL  of  pinnacle,  whicn  then  in  a  richer  form  already 
begins  above  the  cap  moulding  and  forms  the  prsdoicinant  part 
of  the  buttress.  This  overrich  form  is  chiefly  peculiar  to  ths 
later  periods  of  Gothic  art,  and  then  by  the  use  of  placins 
diagonally,  by  artificial  rienetrations,  oy  combination  of  solid 
■,Yith  hollow  pinnacles,  i,e.,  shrines  and  figurss,  by  the  use 
of  canopies  and  of  the  ped33tals  usually  supporting  the  figur- 
es, quite  charming  forms  are  designed.  ?articularl-y  in  upper 
Saxony,  on  the  choir  of  th3  church  at  ?reiburg-on~Unstrut,  on 
the  city  church  at  Nauœburt,  are  found  such  forms.  Yet  it  is 
to  be  noted,  that  even  the  accessories  mentioned,  the  use  of 
figures,  the  alternation  of  solid  with  hollow  forms,  etc.,  is 
hère  entirely  necessary  for  good  effect,  and  that  the  mère 
cofflbinations  of  pinnacles,  were  they  arrangea  according  to 


64$ 

suoh  an  artiiicial  scheine,  yet  easily  produce  a  certain  dryness 
and  that  particularly  by  an  sxcsssiva  division  of  such  forr^s  zî 
terminal  pinnacles  is  sasily  caused  an  apparent  vanishinS,  in- 
deed  in  sucû  a  striking  marner,  if  bst'.veen  the  buttresses  ara 
the  ?àndov;3  reiiain  considérable  7;all  surfaces,  rîeaily  there  is 
nob  easily  found  a  mors  strilàng  contrast,  tban  that  bet;feen 
the  effect  of  thèse  later  'vorks  and  those  of  the  3arly  Gothic 
even  if  richly  adorned,  on  ;fhich  the  entirely  siïïiple  buttress- 
es, and  rien  and  graceful  fornis  of  vdnàovjs,  in  '.Ynich  the  7fall 
surface  dissolves,  included  between  theiTi, 

5.  Gables  and  "/indoii  Gables. 
Coping  and  crowning  the  gables. 
The  siîcplest  covering  of  the  gable  occurs  when  the  roof  cov- 
ering  exte  ds  over  the  gaple  7;all,  so  that  as  for  a  wooden  ga- 
ble, the  thickness  of  ths  tiies  or  slabes  laid  on  each  other 
foras  the  upper  teriTilnatici  ci  the  gable  ?/all,  and  itakes  a 
small  projection  for  its  front  face.  But  taese  projecting  ed?,3s 
are  exposed  to  the  effect  01  the  -.îind  in  a  high  degree,  Dy  ;'/n- 
ich  may  be  caused  the  raising  and  tearing  away  of  soise  pièces. 
?'or  protection  from  thèse  effects,  to  shelter  tne  coof  froni  t 
the  wind,  there  is  found  01  carefully  executed  -^orks  an  exten- 
sion of  the  gable  wall  above  the  junction  of  the  roof,  ivhich 
as  a  rule  is  effected  by  a  pediaent  ;7ith  a  coping  at  top. 

Development  of  the  ed^e  of  the  ^jable. 

â^urther  to  protect  the  j'inction  01  the  roof  at  the  inner  3ii3 
of  this  raised  coping,  thu*5  the  joint  from  the  pénétration  of 
rainvsater,  everrj  coping  ha^  hère  an  undercut  profile,  a  eut 
drip  beneath  which  the  covering  of  the  roof  lies,  rising  a  lit- 
tle  tcvard  the  coping.  lig.   1034  sho^zs  such  a  gable,  where  the 
upper  aoulding  nith   its  drip  rises  a  little  above  the  surface 
of  the  roof  and  forrES  a  wind  protection  or  gable,  as  sho^Yn  by 
the  cross  section  a  b  in  Fig.  1034  a.  'Sesides  the  proper  nam^ 
of  "wimperge"  is  comiicn  that  of  "winiperg";  both  naires  are  e.Lp- 
loyed  for  the  coping  and  also  for  the  little  gable,  esoecially 
when  built  over  the  windov;  arch). 

The  separate  eut  stones  of  the  coping  sband  best  if  bonded 
v;ith  the  gable  iDasonry,  whereby  according  to  the  inclination 
of  the  gable  and  the  nature  of  the  stone,  the  bed  joints  are 
made  horizontal  as  in  the  left  aalf  of  ?ig.  1034,  or  are  per- 
pendicular  to  the  line  of  the  gable  as  in  the  right  half. 
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The  thickness  a  b  ir  ?ig,  1034  a  under  ths  projecting  copin=, 
Eust  only  be  sufficient  te  afford  a  secure  bearing  of  the  sep- 
arate  atones  on  the  gable  -rail,  and  need  not  agrée  with  that 
of  the  îfall,  while  a  part  of  the  latter  extends  under  the  roof 
covering,  indeed  so  that  for  greater  thickness  a  rafter  lies 
on  it.  Richer  arrangements  rssult  '.çhen  on  this  excess  in  the 
thickness  of  the  gable  wall  are  formed  steps  leading  to  the 
highest  point  of  the  gable,  and  forming  a  comniunication  bet- 
wee.r  the  two  eaves  of  the  roof.  In  this  case  the  steps  lie  so 
much  above  the  roof  surfac3,  that  this  drip  x  can  be  eut  in  t 
their  lo.îer  edges,  and  the  stairs  is  niade  safe  cy  a  parapet  o 
outsids,  ".Thich  either  man  take  the  form  of  a  tracery  balustraàs, 
as  on  the  church  of  3.  Lor^nz  in  Nuremburg,  on  the  city  hall 
at  Louvain,  etc.,  or  the  simpler  form  of  the  window  gable. 

If  we  now  return  to  ?ig.  1034  a,  then  the  width  a  b  also  ex- 
presses at  top  the  surface  forming  the  back  of  the  gable,  so 
that  the  washes  only  extend  on  the  projecting  cap  (?ig.  1034  b), 
or  may  be  entirely  omitted  (Pig.  10S4  c),  or  finally  as  in  Fis. 
10S4  a  tne  vrashes  extend  from  both  edges  for  the  entire  v.ldth 
and  meet  in  an  angle  at  the  middle,  '.îhich  ;7ith  a  steeper  inclin- 
ation of  the  wash  results  i   strengthening  of  the  ridge  of  the 
gable.  ?ig.  1034  d  shovjs  the  élévation  ahd  ?ig.  1034  e  is  tn^ 
plan  of  a  stons  of  the  coping. 

Crocksts  and  Soeppad  ^able, 

?roiE  the  originally  rectangular  shape  of  the  block  aboi 
results  the  motive  of  the  orocket  projecting  froa  the  edge  of 
the  coping,  just  as  it  gives  opportunity  for  the  fori  of  stsc- 
ped  gable  more  coiEiîionly  occurring  on  '.vorks  of  secular  architec- 
ture. Accordingly  vfitû  equal  sizes  of  tne  blocks  each  one  has 
a  crocket  or  fcrics  a  step.  Gables  of  the  last  kind  are  nov:  f 
found  in  différent  places.  Thus  as  the  latter  inotève  develoçeâ 
frcm  the  origin  leads  to  the  arrangement  of  larger  stecs  ccns- 
isting  of  several  ashlars,  so  the  endeavor  for  freedom  fro;:.  ths 
restriction  caused  by  the  sizs  of  the  stones  led  to  insertin-- 
tné  crockets  in  the  back  c''  the  coping,  or  te  for:r,  them  ivitn 
tongue  and  groove  as  in  ?ig.  1033  c.  Sut  novzise  .vas  the  fora,  , 
01  the  crockets  in  the  mass  of  the  ashlars  entirely  sucolanted 
ûy  the  last  construction. 
Crowning  the  gable. 

îhs  crockets  extend  to  the  xiddls  oo  for-n  tne  steiu  of  tne 
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(Dro^ning  of  the  gable,  so  that  ivith  the  rib  connscting  the 
crocksts  sither  strikes  tb3  raiddle  of  the  stsm,  or  risss  uc- 
ward  in  the  last  two  crock^ts;  accordingly  it  lies  close  to  the 
stem,  and  like  the  corresponding  part  of  tho  rib  itself ,  and 
if  the  former  is  inserted  in  the  length  of  the  side  of  the  aa- 
ble,  ffiust  still  be  made  in  the  sase  stone  v/ith  the  steiE,  vTnicn 
then  receives  tha  form  giv^n  in  ?ig.  034  f.  ?rom  the  size  of 
this  ashlar  and  the  width  n  n  accordingly  results  the  detsmi- 
nation  of  the  magnitude  of  the  cro;?ning,  that  canno  be  in  di- 
rect proportion  to  ths  siz3  of  the  gable.  If  the  breadth  n:  r. 
is  too  large,  then  the  projection  of  the  crov/ning  is  botter 
determined  by  the  thicknes^  of  the  gable,  thus  according  te 
the  7/idth  x  in  ?ig,  1034  a.  Then  if  it  eppears  préférable  in 
certain  cases  to  increase  tine  iinportance  of  the  crowning  wita 
thr,  size  of  tne  gable,  it  is  in  the  nature  of  the  latter  ircr; 
saitacle  to  seek  this  by  an  èncrease  in  height,  by   the  choies 
of   the  form  ivithin  those  limiting  projectiins  than  by  an  exces- 
sive projection. 

3uch  massive  crownings  resuit  froin  placing  a  siaiple  finial 
on  the  apex  of  the  gable,  as  on  tne  portai  of  the  north  trans- 
ept of  the  cathedral  in  Chalons,  v;here  the  body  is  further  in- 
dicated  also  by  the  four  gables  terminating  it,  or  passes  te 
a  Lâore  coasplete  développent  and  thereby  may  reçoive  a  superior 
treatment  and  a  greater  thickness,  that  corresponds  to  the  sn- 
tire  thickness  of  the  gable  wall,  and  therefore  projects  into 
the  roof  over  the  inner  side  of  the  gable. 

Sreater  heigiits  of  the  crowning  further  resuit  from  their 
connection  with  figures  or  animal  forais,  i^hich  either  icay  ce 
placed  on  the  moulding  or  the  stem  or  on  its  terminal  knob. 
Gable  cross. 

Greater  projections  are  easily  possible,  ;vhen  sought  in  ir.ero 
development  of  ;Yidth,  and  lead  to  the  form  of  crov/ning  by  a  s 
slab,  and  hence  first  to  the  form  of  the  crowning  cross.  Eut 
before  ail  the  latter  reguîj^es  a  certain  size,  ^vhich- increases 
TTith  the  base  of  the  gable,  even  if  not  in  direct  proportion 

to  it. 

We  cannot  hère  refer  to  -neasures  of  mediaeval  works  but  only 
to  modéra  experiments,  and  accordingly  state  that  on  a  gable 
Tïith  a  base  of  S^  ft.  a  cross  measuring  7  ft.  from  point  to  p 
point  is  entirely  a  mistakg,  wbièe  another  of  3  7/3    ft  over  a 
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base  of  24  ft.  produces  a  sufficient  effeot.  Thus  in  gênerai 
it  is  a  pepuliar  appearancî  vrith  a  vertical  stem,  that  devel- 
ops  to  a  sligbtly  projecting  form  of  crowning,  will  give  a  sug- 
gestive proportion  by  the  addition  of  a  horizal  bar  becotnes  p 
puérile.  Purther  it  is  to  be  considered  in  the  form  of  the  cp^ss 
that  the  horizontal  bar  sesms  larger  at  the  height  than  the  v 
vertioalcone,  and  hence  requires  a  réduction  in  comparison  with 
the  size  of  the  latter,  This  réduction  then  occurs  by  a  taper- 
ing  of  the  vertical  stem  uowards,  so  that  the  horizontal  shall 
hâve  the  same  size  as  the  former  at  the  intersection  and  also 
tapers  to  its  ends. 

Accordingly  for  greater  iimensions  the  required  length  of  ciis 
arms  of  the  cross  luay  exce^d  the  dinisnsions  to  te   obtained  iroT, 
one  slab.  In  the  case  thsre  rsmains  the  cosbination  of  thrs3 
stons  beams,  so  tbat  the  horizontal  bar  balances  on  the  lov;sr 
arni  of  the  cross  and  the  upper  arin  is  set  thereon.  The  saire 
construction  may  also  be  euployed  en  the  so-called  crossflower, 
and  there  leads  to  the  fom  of  a  leaf  cross  from  a  slab  lying 
on  the  stem,  or  of  tvfo  overlapping  stons  barsi'  î'he  entirsly  sn-^ 
gaged  character  of  this  construction  is  quite  foreign  to  the 
nature  of  the  stone  and  plainly  shc:?s,  that  it  is  better  to 
avoid  ail  forais  requiring  it.  The  ste^û  of  the  crowning  then 
goes  -.fith  the  gable  cap  on  the  ridge,  either  with  a  pénétrati- 
on, oh  it  there  occurs  a  transition  of  the  ground  forms  into 
each  other.  ?ig.  1050  a,  b,  ehibits  an  arrangeiïîent  of  this  kind. 
Pinnacles  with  steppei  gables, 

Just  as  pinnacles  produce  the  crownings  of  gables,  so  also 
the  angle  flowers  aiay  replace  them,  when  there  remain  additions 
from  the  raass  of  the  ashlars.  Bere  appears  theanalogy  with  the 
before  mentioned  form  of  greater  gable  steps.  Sumh  arrangements 
are  even  found  on  greater  gables,  as  on  the  western  one  of  tiis 
Teyn  church  in  Prague,  as  Tell  as  on  portai  gables.  ïïe  mention 
hère  the  west  portai  of  the  cathedrals  of  Strasburg  and  of  Co- 
logne, and  of  the  collegiate  cnurch  at  Ool^ia**  On  the  work  fi- 
rst  mentioned  is  obtained  thereby  a  greater  magnipicence,  that 
the  pinnacles  alternate  with  figures  standing  on  low  small  col- 
umns.  Yet  it  cannot  be  denied,  that  first  of  ail  the  crockets 
closely  set  strengthen  the  impression  of  the  gable  slopes,  su 
positions  of  pinnacles  go  beyond  this  and  lead  the  effect  into 

that  of  vertical  develocments.  Thus  the  eipresc..-^^  ^  , 

'^=3 ion  01  the 
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inclination  of  the  gable  sntirely  disappears  when-:tbe  pinnacles 
extend  down  over  the  surface  of  the  triangular  gable,  so  that 
the  latter  seenis  lost  in  a  certain  number  of  adjacent  panels 
crowned  by  ornamenta,  gabl3s,  ail  of  a  prédominant  vertical 
character. 

Beginnings  of  gables. 
In  regard  to  the  relations  which  the  gable  coping  at  the  low- 
er  ends  of  the  gable  hâve  to  the  horizontal  comice  of  the  loD- 
ger  sides,  there  applies  sabstantially  everything  said  of  the 
gables  of  buttresses  (Figs.- 1037  to  10^9).  Meantiaie  some  modif- 
ications can  be  peraitted  by  the  spécial  conditions.  In  ?i.o. 
10S4  c  d  is  the  line  of  the  roof,  and  the  profile  of-  ths  gutter 
at  its  base  is  indicated  by  dotted  lines.  Accordingly  the  lat- 
ter as  T;ell  as  the  roof  co?nice  in  the  front  view  of  the  gable 
sither  shows  its  profile  as  in  the  left  half  of  the  Pig, ,  or 
the  gable  wall  in  the  thickness  of  the  gable  below  the  éutter 
projects  on  a  corbel,  and  thereby  that  profile  is  concealed. 
Sut  the  horizontal  course  of  the  gable  cap  e  f  assumes  a  érea- 
ter  length,  and  the  load  in  it  lies  higher,  if  the  edge  of  the 
gutter  has  a  balustrade,  as  in  the  right  half  of  ?ig,  l034  (al- 
so  see  ?ig,  1034  g).  îhis  horizontal  course  of  the  gable  cap 
is  fulfilled  also  if  the  inclined  gable  cap,  instsad  of  bsin?, 
bondsd  ivith  the  wall,  ccnsists  of  ashlars  laid  on  it  v/ith  ths 
ïurther  purposs  if  opposing  and  aouttic2  ail  the  thrusts  of 
thens  blocks.  ?'ig.  1034  g  '^lio^fs  ths  side  élévation  in  Trhich 
at  a  ths  gable  cap  sùo?7S  its  profile,  and  thus  assuses  the 
form  of  a  gable  of  a  buttress,  tnerefore  ail  stated  acovs  con- 
cernins  the  latter  also  fiids  its  place  hère.  Ttoîl  ths  simple 
gable  crowning  as  shown  by  ?ig.  1034  g  :i]ay  further  be  devsloc- 
ed  a  complète  pinnacle  pyramid,  and  further  also  the  part  of 
the  Tjall  censath  it  with  clind  panels  in  the  form  of  the  bo:iy 
of  the  pianacls,  or  ^ve:!  z^,    5^i-^.,ai>I  [-■"::,    :;:-■:    "..i^;   ''  ;.  o'  ^..  - 
Also  the  pinnacle  may,  or  even  the  sinipler  fcrm  of  crovming, 
ce  transferred  from  the  angle  to  the  middle  of  that  horizontal 
length,  and  thereby  ;'Jould  a  mors  important  size  be  reauired, 
since  this  ;7culd  be  in  relation  to  the  entire  length  and  no 
longer  to  the  little  gable  a  in  ?ig.  l034  g.  Yet  more  massiv: 
cecomes  ths  covering  of  the  gable  by  placing  an  entire  pinna- 
cle on  that  horizontal  pièce  of  coping.  But  the  most  corcplece 
form  results  if  the  gable  is  flanked  fy  the  pinnacles  set  od 
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the  Dutteess  or  even   by  angle  turrsts. 

Purpose    and    connections    with    the    vrall. 

Ths  se  extremely  advantateous  arranÊeiiient  of  the  extension 
of  the  lable  betiveen  fixeà  and  independent  buttresses  teraio- 
ating  in  pinnacles  results  of  itself  in  the  window  gables  char- 
acterizing  the  richer  styl'^  of  Sothic  art.  Sy  Vicllet-le-Duc 
the  ori'^.in  of  this  arrangenent  is  explained  cy   the  neoessity 
for  aiding  by  loading,  inc?sasing  the  strength  of  the  windoo 
arch,  that  had  to  rssist  the  thrust  of  certain  compartiRent 
courses  extending  frorc  the  crown.  On  ths  static  importance  ia- 
portance  of  the  window  gable  sse  p.  3^2.  As  an  intern^ediate 
icember  might  hâve  the  motive  fnliilling  the  desired  purpose 
in  the  nearest  way,  might  be  inserted  hère  a  strengthening 
of  the  iïindovî  arch  by  a  concentric  arch  turned  between  tne 
buttresses,  that  for  its  spécial  purpose  reauired  a  separate 
covering,  and  indeed  the  gable  forin  suited  to  that  of  the  çoin- 
tea  arch.  Also  as  shown  by  Fig.  1035,  while  ths  proper  winaoK 
arch  a  supports  the  upper  -vall  -^ith  guttsr  and  balustrade,  so 
this  strengthening  arch  b  bears  the  thickness  of  the  gable 
wall  covered  by  the  windo.Vv  gable,  which  Tiay  be  constructed  in 
a  différent  way.  As  in  ?ig.  1035  a  the  section  through  the 
cro7?n  shows,  the  thickness  of  the  wall  stands  as  far  as  the  a 
upper  edge  of  ths  roof  comice  in  connection  with  the  masonry 
erected  on  the  proper  window  arch,  so  that  ths  separate  ashlars 
of  the  windovi  gable  are  bonded,  and  hence  the  block  c  in  ?ig. 
1035  rsceives  the  shape  repressnted  in  perspective  in  ?ig.  1 
035  b.  Above  the  roof  coriice  the  gable  -.^all  and  balustrade 
then  stand  bsside  each  other  without  connection,  as  shown  by 
the  section  in  ~ig.  1035  a. 
Conducting  the  '.tater. 

Sut  by  this  ncde  of  arrangement  ths  removal  of  the  ;7ater 
falling  on  the  projection  of  the  vîindow  gable,  ând  thsrefore 
eithsr  the  continuation  of  its  ?rash  to  ths  face  of  the  T^all, 
or  the  arrangement  of  a  gutter  on  its  back  is  requirsd.  The 
first  design  is  to  be  assuned  about  in  the  form  shoTrn  in  J'ig. 
1035  g,  Tîhile  the  latter  is  generally  follcved  as  sesn  oy  ths 
section  on  x  y  in  Flg.  1035,  shown  in  perspective  in  ?ig.lO?5  '-* 
At  ths  bass  of  ths  window  gable,  where  it  rests  on  the  buttres: 
is  then  found  a  gargoyls,  that  is  connected  with  the  channsl. 

Crockets. 
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In  ?ig.  1035  we  hâve  tiie  îrorking  of  the  crockets  assumsd  in 
the  blocks  of  tha  -.vindow  gible.  The  restrictions  resulting  froi 
such  a  construction  conceriing  tne  arrangement  of  the  bed  joi- 
nts, consist  in  this,  that  those  rssulting  from  the  forn:  of  the 
roof  cornice  also  pass  through  the  window  gable,  and  on  tne 
latter  a  crocket  is  formed  on  each  block,  indeed  can  be  avoid- 
ed  by  a  more  complex  form  of  the  separate  blocks,  most  sasily 
by  an  insertion  of  the  tongue  of  the  crocket  in  the  back  of 
the  -vïindoî^  gable  as  shown  in  ?ig.  1035  c.  This  free  position 
of  the  edge  flower  then  affords  the  further  advantage  of  facil- 
itating  the  replacing  of  those  in|ured  by  new  noes. 
Perforated  window  gables. 

?or  a  more  animated  and  clearer  form  of  the  sntire  arranger.- 
entois  further  of  great  importance  a  perforation  of  the  gabls 
vrall,  as  sho^vn  in  ?ig.  1035  at  g.  Sut  also  hère  in.  référence 
to  bonding  vîith  the  wall  and  the  gutter  lying  at  the  base  of 
the  roof,  as  well  as  particularly  the  stonecutting  in  gênerai, 
certain  précautions  are  to  be  found,  and  lirst  of  ail  to  avoid 
end  joints  lying  in  the  face  of  tûe  wall.  A  form  suited  to 
?ig.  1035  for  the  ashlars  g  and  h  is  represented  in  ?igs.  1033 
e  and  f.  Eut  this  changes  according  to  the  length  of  the  cerf- 
oration.  If  the  last  lies  higher,  then  would  the  ashlar  '/àtn 
the  channel  either  extend  througa  the  entire  tnickness  cf  ths 
gable  or  an  end  joint  oould  be  placed  v?ithin  tne  perforation. 
But  if  the  perforation  ivere  omitted,  then  would  it  suffics  to 
let  the  stone  of  the  channel  a  short  distance  into  the  thick- 
ness  of  the  gable. 

A  further  extension  of  this  isolation  then  leads  to  .xakini 
the  gables  and  their  cro'^ning  .vindcv?  gables  entirely  free  bcf- 
ore  the  niascnry  at  the  back  of  that  projecting  gable,  so  tnat 
there  still  reiuaias  space  for  tne  vjater  channel  behind,  whicn 
accordingly  instead  of  follov/ing  the  line  of  the  gaole  as  in 
?ig.  1035,  has  a  course  concentric  ivith  the  windov,  arch.  cet".r2  2:. 
the  face  of  the  '^all  and  tha  gable  vall.  Sut  this  isolation 
of  the  gable  ïïall  leads  further  to  its  complète  ot^ening  in  £ 
tracery  scheme.  Thereby  in  constructive  respects  it  differs  n:: 
iiiore  from  the  form  of  the  tracery  of  tne  upper  //indo;Y  arch, 
and  joins  the  separate  blocks  of  the  ;7indow  gaole  just  as  tn? 
latter  those  of  the  window  arch;  behind  the  gaole  then  extsnis 
uhrou^h  the  roof  cornice  vilth  the  Palustrade  and  becomes  vici- 
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visible  through  the  openinls. 

îhis  constraction  occurr-ing  at  Cologne  cathsdral  rsguirss 
grefetsr  dimensions,  and  in  smalles  cnss  where  it  is  alreaay  i 
difficult:to  octain  room  for  the  bsams  and  the  channsl  Tpith 
Dalustrade  regairing  a  constant  brsadth,  dercands  an  exaggsratsi 
projection  of  the  ?7indow  &?cû.  îhere  is  somstiaas  found  a  cci- 
binatiou  of  the  roof  cor  nioe  -.Titii  the  tracery  filling  the  sa- 
ule, so  that  the  latter  directly  joins  the  face  of  the  v;all, 
the  poof  comice  intersects  it  aiid  a  part  of  the  members  of 
tiie  '.vindo'.ï  gable,  and  thus  divides  the  tracery  form  of  gable. 

But  thereby  that  transformation  of  the  entire  design  is  en- 
tirely  justified,  -.vhich  is  found  on  tne  choir  of  the  church 
3.  IZaria  in  Mîinlhausen,  and  consists  on  tnis,  that  the  trian- 
gular  gable  is  entirely  fcrmed  of  open  tracery,  rests  on  tne 
roof  comice  and  replaces  the  balustrade. 

Inclination  of  ths  gable, 

The  proportions  of  the  inclination  are  still  relatively  lo'.v 
in  the  older  exarnples  and  the  entire  height  is  small.  On  ths 
•.vindo;Y  gables  of  3.  Chapelle  the  ratioiof  base  to  height  is  a 
about  as  the  side  of  the  sguare  to  its  half  diagonal,  and  only 
the  cro^vning  rises  above  the  edgs  of  the  gallery,  ;?ith  the  les- 
ser  width  of  some  gables,  such  as  occur  on  the  choir  polygon, 
it  was  next  to  assume  steeoer  inclinations,  ïïhich  usually  pre- 
doffiinate  in  Gerinany,  so  that  about  the  ratio  of  1  :  1  results. 
Generally  the  pinnacle  rises  frox  the  apex  of  the  cro'.vn  of  z'^d 
ïïindoiY  gable. 

Ornair.ental  gable  of  tie  tabernacle. 

In  the  measure  that  the  thickness  of  tne  gable  ^vall  diminisn- 
es,  the  originally  structural  importance  of  the  -.vindov;  gabls 
is  lesssned,  is  excressed  only  in  the  parts  rising  above  the 
horizontal  termination  of  the  ;vall,  and  it  disappears  entirely 
•.vhen  its  entire  height  joins  the  vertical  face  of  a  ?;all.  Thsi: 
it  can  still  strengthen  it  about  lise  projectinv,  tracery,  and 
yet  esp'ecially  attains  ornamental  importance  and  becomes  a  si:;;- 
ple  form  of  crowning  or  of  subdivision.  In  this  sensé  it  finds 
a  particularly  coinmon  use  on  the  siiKoler  tabernacles  and  reços- 
itories,  that  from  the  1  th  century  on;Yard  in  structural  anô. 
foriral  respects  in  Germany  at  least  exhibit  an  alrnost  gênerai 
type.  As  a  rule  this  consists  of  a  sill,  tvfo  ja:Ebs  and  the  co- 
vering,  that  is  usually  conpcsed  of  a  tall  angulas  slac  set 
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on  ed,g3.  ?ig,    1036  shows  s'ach  a  tabernacle  froin  the  churcn  in 
Prankenberg. 

The  sill  starts  with  a  corbelled  mouldinfî  a  either  out  oll 
abraptly  or  returned  at  the  ends,  before  the  faoe  of  the  wall 
with  a  wash  above  on  whioh  are  wrought  the  starts  of  both  tus 
jaœb  members  as  well  as  of  the  angle  buttsesses  set  either 
square  or  diagonally.  On  the  jambs  occupying  the  height  of  the 
case  is  then  wrought  the  rn3rr!ber  b  as  well  as  the  buttress  c. 

In  that  tall  and  angular  slab  are  continued  the  buttressss 
and  the  end  in  pinnacles,  the  jamb  members  combining  in  point- 
ed  arches,  but  the  spaoe  for  the  case  ends  hori zontally ,  so 
that  in  rèclier  forais  results  a  tycnpanum  vfith  foliage  or  figures, 
The  arch  is  then  crowned  by  a  window  gable  which  ends  at  the 
buttresses,  so  that  the  pinnacles  start  close  above  its  ends, 
Above  the  vrindovf  gable  is  usually  a  horizontal  terminal  com- 
ice ïïith  bat tlemen ts,  either  eut  in  the  same  slab  or  laid  ths- 
reon,  srhose  projection  corresponds  to  the  extrême  end  of  the 
buttresses  or  is  somewhat  less,  beneath  which  extend  the  cro^rn- 
ings  of  the  window  gable  and  pinnacles,  so  that  thereby  is  pres- 
cribed  the  same  height  also  given  by  Roriczer.  Thus  the  Trindoîf 
gable  is  dividod  into  three  parts  above  the  arch,  that  can  be 
adorned  in  various  ways.  The  working  of  the  entire  design  in 
one  stone  thus  permits  the  harmony  of  several  projections,  as 
ifith  the  crowning  od  the  windovf  gable  with  the  pinnacle  moulâ- 
ing,  further  a  fertain  modaration  in  the  projection  of  the  'A-in- 
dow  gable,  whose  profile  either  directly  joins  the  wash  or  a 
short  horizontal  part  of  the  upper  '.tall  surface,  and  mainly 
Isads  to  a  form  chiefly  in  the  character  of  that  given  by  P.or- 
iozer  in  ?ig.  1067, 

Différent  forms. 

The  exceptioaal  character*  of  the  loading  is  thus  also  given 
al',Tays  to  the  pinnacle  in  later  works,  in  that  this  first  resti 
above  the  junction  with  the  vândo??  4able,  an  arrangement  found 
in  F'ig.  1087,  and  also  œuch  later  is  expressed  in  even  the 
smallest  dimensions,  so  that  as  in  ?ig.  1126  the  body  of  the 
pinnacle  is  still  divided  by  a  Œculding  or.  which  rests  ths  win- 
dow  gable.  5ut  it  is  lost  in  the  mass  whsn  ths  junction  of  ths 
window  gable  is  placed  higher,  as  by  Roriczer  on  the  base  of 
the  pinnacle,  and  almost  entirely  disappears  when  the  pinnacls 
stands  on  the  ground  line  of  the  arch,  so  that  the  window  gabis 
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pénétrâtes  its  body.  Thereby  is  connected  also  the  replacing 
of  the  buttrsss  by  a  littl3  column  or  by  a  corbel,  as  may  oco- 
ur  on  a  blind  arcade  crowned  by  a  window  gable.  Yet  with  the 
last  arrangement  is  again  oompatible  the  division  of  the  body 
of  the  pinnacle  by  a  raoulding  or  the  placing  of  the  pinnacie 
on  the  interseoting  window  gable,  as  ivell  as  especially  in  s:ii- 
aller  dimensions  the  pinnaoles  are  omitted  and  the  window  gab- 
les rest  on  a  corbelling. 

FroiD  thèse  différent  foms  no.v^  coine  very  variea  proportions 
of  window  gables  and  pinnaoles  grsatly  differing  froœ  Horiczsr^s, 
as  evidend  by  a  comparison  of  the  latter  with  the  forms  just 
described  and  also  with  those  on  p.  460  executed  according  to 
Lâcher' s  principies.  Eut  the  most  striking  contrast  to  ?ig. 
1067  is  presented  by  the  window  gables  îrùm   the  tower  buttres- 
ses  of  Oologne  cathedral  r^pressnted  in  ?ig.  1037  from  "?ac- 
siiciles  of  the  original  Sketches'',  as  then  generally  an  éléga- 
nce of  forni  is  peculiar  to  ail  parts  of  the  latter,  which  reo- 
resents  them  al  unequalled  models,  uaen   already  the  earlier 
Works  and  especially  the  French  usually  exhibit  greater  iree- 
doa  of  development.  As  an  sxample  of  the  latter  kind,  we  giv3 
in  Flg.  1033  a  '.TindoT?  gable  from  tne  tower  buttrcsses  of  tns 
cathedral  at  Pheinîs. 

Recessed  .îindo'.7  gablei. 
Also  the  oatlins  of  ths  'vindow  gable  saffers  essenti.?!  iiodii- 
icatioQS  in  the  later  periods  of  Gothic  act.  Tiius  i^  ''^.<'6t    :  .  - 
tioned  the  crowning  of  tnat  mentioned  on  c.  352,  the  ;L0ulàinç^.3 
concentric  with  ths  arch  with  steu.  and  flower  by  riieans  of  a 
bending  of  the  beginning  of  the  junction  of  the  stem  to  the 
form  of  the  recurved  -.Tindo??  gable,. which  represents  Roriczer'i 
construction  in  its  fall  developsent  (Fig.  IO67),  and  thot  can 
as3Uâ:e  the  most  varied  prcpor'bions  of  height,  first  in  référe- 
nce to  ?i&.  1067  according  to  the  neight  of  the  ooinu  x  at  tho 
apexr.of  the  arch,  and  further  according  to  the  foriû  of  the  arc.i 
itself.  By  a  lower  forn;  of  the  latter,  i.e. ,  that  of ,.  the  serri- 
circle,  thsE  either  v/ith  an  unchanged  height  of  tns  whole  wûuli 
result  a  prédominance  of  the  reverse  curve  over  the  arcn  (Fig. 
1039),  cr  a.;les3er  height  of  ihe  whole.  But  the  latter  would 
be  still  farther  reduced  by  the  assunption  of  a  segmentai  arcr. 
or  by  the  construction  of  the  recurved  arch  cy  four  points  con- 
nected toéether  as  in  Fig.  IO9O,  sucn  as  croduces  that  forx  ol 
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covering  the  window  freauently  occurring  in  ?racce  in  the  Late 
Gothic. 

îhis  flexibility  of  proportions  is  howevsr  psculiar  to  the 
earlier  forms  of  7/indow  gable  in  no  Isss  degrés,  for  aside  froiî 
the  smaller  size  of  the  gable  coiEmon  to  the  older  ?rench  w 
Works,  there  also  resuit  rnotiees  froin  Pig.  IO91,  that  make  pos- 
sible the  retaining  of  any  height.  This  I^ig.  shows  a  Trindow 
gable  over  a  segmentai  arch. 

ïhat  prédominance  of  the  recurved  arch  over  the  arbh  itseli' 
is  évident  in  ?ig.  1039,  a^d  finally  leads  to  the  omission  of 
the  latter  (?ig.  1092),  and  the  pressure  for  ever  novsl  chan- 
ges in  foriE  te  the  compound  shapes  repressnted  in  ?igs, 
1092  a,  b. 

Intersecting  window  gables. 

However  sven  this  motley  diversity  did  not  satisfy  the  iiast- 
ers  of  the  later  period.  :^en  permitted  the  window  gables  to 
intersect,  and  finally  even  abandoned  the  vertical  plane,  when 
above  an  arched  base  line  or  the  two  sides  of  a  triangle  t 
therj  bent  it  outward,  allcred  the  recurved  window  gable  to 
be  divided,and  each  half  to  continue  farther  in  a  recurve  t 
the  beginnin^  of  line  of  the  recurved  arch,  and  they  finally 
even  likewise  carried  the  oinnacles  also  in  thèse  capricious 
ways,  at  last  even  passed  from  thèse  still  architecturally 
treatid  to  the  freer  forms  of  branches  of  foliage.  ;?s  lack  scs- 
ce  hère  to  go  farther  into  this  far  reaching  principle  of  Gotn- 
ic  construction,  with  the  neans  of  forms  executed  in  a  surpris- 
inily  artificial  iDanner.  Thèse  are  generally  termed  affectati- 
ons. Now  one  needs  not  to  be  warned  froïc  an  imitation  of  thèse 
affectations,  they  are  at  the  présent  time  nostly  opposed  by 
the  need  of  manual  perfection,  such  as  developsd  from  the  prs- 
ceding  centuries  of  Gothic  practice,  predominating  for  the  tiie 
but  not  easily  obtained.  And  thus  aiào.the  perfection  of  tech- 
nics  ail  ensure  to  thèse  dégénérâtes  of  Gothic  art  a  place  in 
the  history  of  art,  that  is  still  placed  far  above  most  modem 
art  figures,  designed  in  the  présent  style  and  executed  in  ce- 
rnent or  in  similar  substitutes, 

6.  Orownings  and  Orockets  of  Pinnacles  and  /Vin- 

do.i^  Gables. 

Knobs  and  crossflowers. 
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I 

Terminal  knobs, 

i 

The  simplest  cro:7ning  fcrin  is  shaped  about  like  ?ig.  1093, 
ths  stem  with  the  knob  first  varies  by  a  comples  fora  of  plan,   ■ 
for  example  by  a  concave  shape  of  the  polygonal  sides  or  by    ] 
the  transition  to  the  corr^sponding  star  shape  of  foil  plans, 
îhese  conditions  of  plan  also  make  thsaiselves  felt  in  ths  él- 
évation by  the  varied  projections  from  the  polygonal  stems 
and  the  accurately  resulting  profiles.  îhas  Sigs.  1094  to 
1094  b  exhibit  :  knob  liks  a  torus  v/ith  hollowed  sides,  in 
whose  section  in  Fig,  1094  b  is  visible  the  profile  on  a  b 
and  c  d.  A  similar  form  likewise  already  peculiar  to  the  E^arly 
Gothic  period  results  from  the  mass  of  the  knob,  which  is  mado 
diagonally,  radially,  or  perpendicular  to  the  sides  of  the  pol- 
ygon  and  indesd  either  as  in  Fig.  1099  a  ,  may  be  throu^n  tns 
angles  or  tne  ziiddle  àf  th3  sides,  through  bcth  or  ceti'iesn  ooth. 
Figs.  1097  to  1099  sho?;  différent  steni  mouldings  formed  in  tni: 
?ray,  which  cculd  also  be  used  as  crowning  fcms.  ï'very  eut  is 
either  left  plair]  or  filial  by  p&arl  beads,  or  -v^<(-rh   is  fcund 
in  it  a  slightly  projecting  .nember  varying  from  that  of  the  knob. 
Thsre  then  the  externsl  surfaces  of  the  projecting  parts  are 
usually  divided  by  flûtes  in  concave  or  conyex  shape,  as  fi^4, 
1099  3  shows  in  plan,  so  that  a  similarity  to  certain  kinds  cl' 
gourds  rssults. 

The  original  profile  of  ths  knob,  that  shoïïs  a  round  or  e. 
lenticular  member,  is  usually  separated  from  the  stem  by  a  suo- 
ordinate  intermediate  moulding  or  it  ends  abovs  in  a  point  (J'i^ 
1093  3-),  thereby  obtaining  a  more  bud-like  and  more  or  less 
compound  form,  (Fig.  1093  ^,  c),  vfhereby  hcTever  certain  parts 
of  the  surface  may  be  ornaiisated  by  flûtes  or  any  surface  orn- 
ament  like  scales.  On  late?  works  the  bud  form  passes  into  tus 
bulbous  and  pointed  shape,  or  is  eut  off  at  top  (Fig.  1095  -)» 
or  is  replacée  by  a  drip  ?n.tQ  flat  or  concave  vjash  (Fig.  1095  -)• 
îhe  bud  for  richer  development  will  be  clearly  expressed  by  '■:■ 
the  enclosing  and  either  cosed  or  ofened  leaves  (Fig.  1102). 
Crossf lowsrs. 

Richer  and  more  projecting  forms  then  resuit  by  the  arrange- 
ment of  several,  first  of  ^    arms  extending  from  the  stem,  that 
again  terminate  in  simple  or  compound  forgs  of  knobs.  3ucn  sh2- 
pes  which  are  commonly  comorised  under  the  nams  of  crossf lower^, 
are  allied  to  those  earlier  forms  of  capitals  contained  in  Fii:. 
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45fe  to  430,  as  then  t'as   tcrs  "capital''  novrise  iacludss  t'as 
conception  of  support. 

Thus  the  astragal  of  the  stem  moulding,  those  volutes  sup- 
porting  the  edge  of  tne  bell  swing  freely  outward,  and  the 
bell  itsalf  becomes  the  st3m  and  the  abacus  the  terminal 
knob.  In  this  sensé  the  before  mentioned  form  of  capital  would 
sasily  be  transforœed  into  a  crowning,  and  vrould  first  reauipe 
a  noore  slender  ornamental  form.  In  Fig,  1100  ve    attempt  *uch 
a  development,  about  fpom  the  form  of  capital  represented  in 
B'ig.  430.  There  the  extrême  square  a  b  seen  in  the  plan  of  Pi^. 
110-  a  détermines  the  proj3ctions  of  the  four  arms,  the  square 
c  d  e  those  of  the  lower  ro;¥  of  leaves,  the  octagon  formed  of 
it,  those  of  the  stem  moulding,  and  the  square  h  f  g  in  the  z 
same  sensé  the  lower  ground  form  of  the  stem,  Likewise  are  de- 
veloped  the  heights  in  élévation  from  the  inserted  squares  nar- 
DQonizing  with  the  square  a  b  of  the  plan,  whereby  the  distance 
a  i  corresponds  to  the  distance  lettered  the  same  on  the  plan, 
and  the  line  ik  thus  given  limits  the  thickness  of  the  termin- 
al knob  and  that  of  the  buis. 

As  in  Fig.  1100  the  volutes  for min  g  the  upper  circle  project 
beyond  the  leaves  of  the  lower  rovf,  then  is  the  converse  prop- 
rtion  usual,  -.Thereby  the  Tjrojection  of  the  l0  7jer  row  exceeds 


i  n  h  e  i  ,^  - 


or 

that  of  the  upper,  or  that  more  important  develop-ent 
ht,  the  upper  exceeds  about  so  that  the  successive  squares  of 

m  the  plan  for  the  différent 


the  quadrature  give  the  si-ses  o: 
roTfs  in  the  given  séquence.  According  to  this  system  is  const- 
ructed  the  crowning  flower  represented  in  ?ig.  1096,  and  there- 
in  is  given  the  development  from  the  plan  by  the  similar  lett- 
ering.  There  the  èeights  o.  the  separate  rows,  thus  11,  3S,  33, 
are  determinéd  by  the  side-?  of  the  corresponding  squares  of  t 
the  plan.  A  substantial  modification  is  suffered  in  the  charac- 
ter  of  the  whole  by  the  différent  proportions  of  the  heights, 
which  could  vary  on  both  sides  from  those  hère  given,  so  that 
as  in  Pig.  1097  even  the  h3ights  could  be  determinéd  by  the 
diagonals  of  the  squares  concerned  or  conversely,  or  as  in  Fi?,» 
1097  a  by  the  half  diagonals.  Likewise  the  propor tionali ty  of 
the  heights  of  the  plan  dimensions  no^ïise  forms  the  gênerai 


the  contrary  the  heights  are  usually  e,iual  to 

f  the  stem  moulding  is  deter- 


rule,  but  on 
each  other. 

In  Fig.  1096  the  plan  division  o 
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determined  by  the  octagon  formed  on  the  outside  square,  The  m 
resùlting  bold  form  is  first  of  ail  peculiar  to  Prench  works, 
on  ïïhioh  a  richer  form  of  this  moulding  prédominâtes,  even  to 
the  degree  that  it  dominatas  the  row  of  leaves  (Pig.  llODand 
the  îfhole  becotnes  similar  to  the  form  of  the  bud. 

The  vertical  direction  attains  to  a  more  decided  expression 
not  only  by  an  increased  h^i.ght  of  the  separate  parts,  but  al- 
so  by  an  increase  of  their  nuiEber  (Jig.  1097),  whereby  the  foni 
approaches  that  of  a  stem  ^ith  beginnings  of  leaves. 

If  this  arrangement  is  already  prédominant,  vfhereby  tas  sou- 
are  of  the  lower  rovv  is  set  diagonally  and  the  succeeding  squ- 
ares are  diagonal  to  each  other,  then  there  is  no  rule  in  this, 
and  likewise  retaining  the  diagonal  position  to  each  other,  the 
parallel  position  of  the  lov/er  square  is  the  parallel  position 
bi   uhe  squares  to  each  other. 

Purther  modifications  of  the  form  of  plan  resuit  by  the  arr- 
angement of  3  arms  as  in  Fig.  1093»  or  by  the  more  rarely  occ- 
urring  6  on  the  hexagonal,  or  of  three  on  the  triangular  stem. 
Still  as  a  rule  a  hexagonal  plan  of  the  buttress  or  of  the  stsa 
is  connected  with  the  square  crowning,  so  that  t?70  arms  project 
from  the  surfaces  and  two  from  the  angles  of  the  stem. 

Poraiation  of  the  arms. 
In  the  earlier  time  the  branches  of  the  crossflov^er  mostly 
hâve  the  shapa  of  extendint  volutes  or  of  coldly  bending  stens, 
;îhich  at  their  ends  oear  a  ûunch  of  leaves  corled  down'-vard. 
(Lef-!*.  half "^of'I'ig.  1096).  '"jater  Dredominate  those  also  occasi- 
onally  found  in  ver\\  early  times,  forms  of  leaves  ascending  up- 
V7ard,  that  usually  grow  directly  from  the  main  stem  (right  hai: 

of  J'ig.  1096). 

îhe  simple  line  of  projectioa  ssen  in  tns  right  half  of  ?i=. 
109fc  suffsrs  tae  next  modification  cy  an  increased  bendin;:^  o: 
the  ends  of  the  leaves  (?ig.  1099),  wnicn  a^.ain  as  in  ;?i'2^.  1112 
leads  the  ends  into  a  form  like  a  call,  vrnerccy  may  occur  a  13- 
flection  of  the  line  connected  mas  occur,  so  that  the  entirc 
effect  is  again  almost  allied  to  that  of  'ùhe  volutes.  The  trans- 
formation of  the  latter  is  still  more  exprossed  in  l^'ig.  1104, 
in  which  the  leaves  hâve  greater  importance  and  decidedly  s/.'i:: 
up'/7arà  instead  of  dov^n'.Yard,  -.vhile  the  arms  on  ïïùich  tiiey  rest 

form  of  Cud  snov^n  m  -^ii>  lij2;  ircm  !■..  oj   l,,o  ^^^Uj..!:^.  ^l    .-'- 
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ieaves  to  that  of  ?ig.  1103,  and  thus  fartber  by  the.  combinat- 
ion  of  tne  différent  a-.otiv3s  se  far  représente^  te  the  foras 
illustrated  in  ?iss.  1106  and  1105,  the  lirst  of  whicn  witii 
an  ever  ascinding  main  lin3  yet  already  sho7fs  soine  complex 
bends,  and  se  pern^its  the  transition  to  the  later  foms. 

Later  f orms . 

For  the  later  time  therefore  besides  a  mors  horizontal  line 
of  projection,  there  is  an  increased  nuruber  of  forirs  of  bsnds 
with  short  oreaks  as  a  characteristic,  about  as  Flg.  1105  sho.vs, 
but  soon  the  line  of  projection  becomes  a  strongly  recurvsd  and 
again  a  sinkgin  one,  the  bends  are  stronger  and  more  swelled, 
and  the  separate  parts  cf  the  Ieaves  are  aniicated  by  thcse  spa- 
erical  s;îellings  (?ig.  lOd^b),  that  vre  hâve  already  lentionea 
on  the  Ieaves  of  capitals.  On  otlier  Ieaves  of  the  sams  period 
occur  those  exaggerations  in  a  less  strikins  way,  and  there 
resuit  vsry  bold  and  beautiful  forms.  Such  an  example  from  the 
upper  terrace  of  the  to-/7er  of  Strasburs  minster  is  shown  by 
Fig.  1115  b-  Thèse  avjelled  forms  then  follov/  certain  prédomin- 
ant géométrie  ones,  of  >îhich  v;e  give  an  example  in  J*ig.  1103 
from  the  upper  balustrade  of  the  tower  at  F'reiberg,  whose  exé- 
cution strongly  contrasts  ^ith  that  of  the  greatest  part  of 
the  foliage  found  there,  and  it  is  no  longer  to  ce  attributed 
to  the  date  of  the  erectici  of  the  spire.  Eesidss  the  before 
mentioned  diversities  in  the  proportions  of  the  stylistic 
keeping  are  to  be  seen  certain  marks  more  related  to  the  lEain 
foriDS  of  the  separate  arms. 

1.  The  form  of  plan  of  the  entire  séries  varies  bet?feen  the 
cross,  that  is  expressed  ii  the  forms  represented  in  ?igs. 
1096  and  1099,  and  the  cirole  that  rather  dominâtes  Pig.  1107. 
getween  then  then  lie  the  forms  of  the  quatrefoil  and  that  of 
the  square,  which  are  more  peculiar  to  the  later  f eriod .( Ployer 
contained  in  Fig.  1077). 

3.  The  line  of  the  upper  termination  is  either  ascending  or 
horizontal,  so  that  retaining  the  same  form  of  pian  and  line 
of  projection,  there  results  the  différence  in  the  forms  of 
bosses  for  the  différent  parts  as  shoirn  in  the  two  halves  of 

Fig.  1110. 

3.  The  profile  is  either  irrought  in  a  direction  parallel  to 
the  upper  ending  over  the  3ntire  part,  or  is  changea  in  the 
différent  parts  of  the  Ieaves.  According  to  the  first  mode  cf 
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treatment  (Pig.  1109)  the  3ffect  becomes  more  quiet  and  recog- 
nizable  at  greater  distanças,  and  this  is  found  both  in  the  f 
flowers  of  the  earlier  period  as  in  those  more  folded  ones  of 
the  later  timelPig.  1105),  But  it  is  only  to  be  understood,  t 
that  the  principal  lines  of  certion  parts  of  the  leaves  lie  ia 
the  surfaces  of  the  simple  form  of  boss,  and  further  modeling 
cuts  it.  The  second  mode  of  treatment  expresses  itself  most  c 
clearly  in  thèse  projectin^  bends  of  Late  Gothic  foliage,  and 
is  already  found  employed  in  Early  Gothic  on  certain  parts  of 
the  leaves. 

4,  The  direction  in  vrhich  the  separate  leaves  or  parts  of 
leaves  grow  is  either  one  awayrifroœ  the  stem,  or  one  recurved 
from  the  point  of  greatest  projectioL.  Figs.  1105  and  1104  ex- 
hibit  thèse  différent  motives.  The  first  has  the  leaves  attach- 
ed  to  the  underside  of  the  volute  supports  already  on  the  form 
of  capital  represented  in  ^ig.  483,  the  second  is  to  be  refer- 
red  to  the  différent  forms  of  the  ending  of  the  support. 

T'hs  ricriness  of  tlisse  crowning  forms  can  evsn  be  increased 
by  coibination  -.Tith  animal  forms  or  figures,  »vhioh  crouch  or 
stand  on  tiie  stem  and  thus  fom  its  sndings.  Partioularly  b-sau- 
tiful  exaïïiplss  oi  this  kind  are  found  on  tae  buttressss  of  ths 
side  âisles  of  StrasDur^  xinstor.  sii.,    1093  sbo:73  an  exa.ijple 
from  tno  portai  of  the  nortii  transspt  of  ths  church  in  Geln- 
hausen.  r.ikewise  sucn  forn:3  can  replace  the  cro:Yning  as  on 
the  pinnacles  of  the  choir  of  3.  Ousn.  (^ig.  1033). 

Purther  as  already  menti oned  for  gables,  ths  crcinin^  lay 
assume  the  form  of  a  pinnacle  or  pyramid,  as  on  the  portai  of 
the  north  transept  of  the  cathedral  of  Ghalons. 

nonversely  the  pyramids  nay  also  ce  replaced  by  the  ordinary 
forms  of  cro;înin&,,  like  the  roof  balustrade  "of  tne  clearstory 
of  the  cathedral  of  Paris.  îhe  balustrades  on  the  to-.ïers  of  ta: 
same  îvork  then  exhibit  a  substitution  of  the  pinnacles  by  ani- 
ixal  figures,  'vhich  scand  iiside  the  balustrade  on  its  floor, 
and  leardng  over  the  parapet  look  ont  over  it. 
Orockets  or  angle  floivers. 
Crockets  on  the  back  of  the  coping. 

Like  tne  separate  arms  c^.   the  cro?:nin4  froii  the  stes,  so  st- 
art  the  crockets  from  the  back  of  the  windo-.7  gable,  and  they 
can  therefore  pass  for  a  continuation  of  ths  forcer,  narnioniz- 
in^   ;Yith  theni  in  shape  and  size.  ïhis  agreement  can  be  coîiclet: 
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by  adoption  of  motives  of  volute  forins  or  of  leaf  foriDS  deriv- 
ed  therefroni,  and  may  lead  to  the  omission  of  the  stem,  and 
hence  results  the  form  shcwn  in  a'i^.'  1034  f.  ïhe  continnity 
of  the  crockets  with  the  arms  of  the  cro%-nin<^  makes  itself  îelt 
even  with  différent  size  aid  shape,ivhen  the  niiddle  line  of  the 
cro.Ti-ning  extends  in  that  of  the  crcckets,  an  arrangeicent  whicn 
is  contained  in  the  windo?^  gable  represented  in  ?ig,  1035,  eut 
it  also  requires  the  profilins  ap"<ïard  of  the  coping  shown  tnsre, 
i.e. ,  a  considérable  projeotion  of  it,  and  requires  the  termi- 
nation  77ith  an  edge  or  a  rie  Connecting  the  crockets,  as  shoun 
by  Figs,  1111  and  1111a.  In  this  case  the  crockets  stand  in  a 
vertical  plane,  so  th-t  ti.^::  cr-os-  s:-c-:ic.:;  ci  l   l.   rr-.c:;:J,]  ;,  the 
forïT  shovfn  in  ^i'},    1111  a,  and  there  car  be  employed  ail  arms 
of  the  cr-ovi-ning  sho-/7n  ir  ?igs.  1112  and  1114  as  crockets. 
Crockets  on  the  wash. 

In  ail  thèse  more  ornamsntal  forins  oc  windoTf  gable  cientioned 
on  p.  474,  which  lie  near  ths  ;vall  surface,  ;7here  further  the 
channel  lying  behind  the.T;  is  omitted,  so  that  the  -.vash  is  a 
short  horizontal  line  on  the  wall  surface  (?ig.  1113  a),  the 
vertical  position  of  the  crocket  leads  te  a  gro?/th  of  it  vfith 
the  ;îall.  îhereby  the  ending  of  tne  leaf  alvrays  rising  froû, 
the  upper  edge  of  the  profile  of  the  windcv;  ^^ablc  reçoives  a 
bend  forvjard,  so  that  the  surface  of  the  ;vash  is  covered  by  it. 
î'his  arrangement  is  found  on  the  crocket  in  ?igs.  1113  and 
1113  a,  froï  the  wall  tabernacle  of  the  caurch  in  ?riedberg. 
ïhis  further  leads  to  extend  the  startiag  point  of  the  leaf 
from  the  upper  edge  down  on  the  surface  of  the  wash,  and  to 
change  the  line  of  its  mcv^aent  froïc  ths  vertical  plane  to 
one  mors  inclined  and  psrpendicular  to  the  line  of  the  -.vash. 
nence  results  the  peculiarity  that  the  leaf  no7;  exaibits  its 
surface  develop?.ient,  instead  of  this  profile  in  the  front  vievj 
as  in  ?ig.  1111.  ?igs.  1115  and  1115  a  show  such  crockets  fror: 
the  upper  story  of  the  square  of  the  south  tov^er  of  Strasbur.^ 

fflinster. 

3y  this  varied  position  ts  furtner  given  the  cossibilil^y  of 
a  fresr  treatment  as  proved  by  ?igs.  1116  and  1II6  a  frcm  the 
south  portai  of  the  'Tranciscan  church  in  ?ritzlar. 

Eut  thsre  remains  prédominant  until  the  last  period  of  Gcthic 
art  the  retaining  01  tne  itotivs  resultin-  frcir.  one  ar^s  cf  tne 
crowniné  in  cornDination  ,'ùth  a  nearly  perpenaicular  position 
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of  the  line  of  the  wash,  whereby  the  points  of  ths  leaves  of 
the  averted  side  remain  visible  over  the  line  cf  movement  of 
the  iviiole,  èvsn  when  the  eige  of  the  windo;?  gable  forms  the 
starting  line.  j-ig,  1117  shows  such  a  crocket,  that  is  seen 
sidewise  in  ?ig.  1117  a  ani  in  Pigs.  1117  b,  c,  is  projectsd 
at  45°.  ït  is  at  ths  saice  time  peculiar  to  the  later  period, 
froni  the  ïïîode  of  drawing  p^culiar  te  it  is  visible  the  inclin- 
ation to  perspective  représentation,  that  is  also  exprcssed  h 
hère.  Oare  was  taksn  since  something  of  the  ef fect  of  the  leai 
might  De  lost. 

Differing  forms. 

ïhs  taste  for  ascending  curves,  ?;hich  characterized  the  latsr 
period,  also  then  led  te  a  modification  of  the  line  of  movement, 
wnereby  the  leai  or  crocket,  instead  of  rising  in  the  direction 
01  the  '/vindow  gable,  rests  thereon  by  a  later  bend  in  a  horiz- 
ontal direction,  and  this  from  an  attachea  part  becomes  an  ad- 
dition laid  on  it.  This  conception  is  most  clearly  expressed 
in  thoss  fornis,  that  shoT:  the  beginning  of  ths  leaf  uncoiiing 
irom  a  short  branch  eut  off  at  both  sides  and  lying  on  ths  '.vasii. 
(Figs.  1113,  1113  a).  Inds:;d  scarcsly  is  nseded  a  refersncs  tû 
the  advantage  of  ths  earli^r  forni  dsvelcping  itsslf  frcm  ths 
msnibers  of  ths  coping,  and  ths  sifect  cf  ths  angls  flowsr  str- 
sngthening  it  for  the  later,  thsrecy  coîEplsting  and  in  a  ssnse 
resisting. 

•Ths  crocksts  somstiffiss  project  horizontally  -.vithout  regard 
to  the  inclination  of  the  ^^able,  and  their  effect  is  trailin^. 
in  a  '^ay,  but  on  account  of  their  strength  ther\  were  preferred 
to  ths  before  mentioned  svrollen  buds.  ?ig.  1119  shows  such  an 
example  from  the  gables  of  3.  Vaudra  in  Mons. 

Simplifications. 
In  smaller  dimensions,  as  they  first  appeared  on  ths  pyraic- 
ids  of  pinnaclss,  certain  simplifications  are  necessary  for 
the  crockets,  alrsady  exprsssed  in  the  -.vord  "crccket3"(!Laubbc3- 
sen)  in  Etoriczer,  that  we  hâve  also  retained  for  the  richer 
forms  on  window  gables.  From  "boss"  it  dénotes  the  principal 
form,  the  body  further  detailed,  which  ths  stonecutter  must 
ffork  out  of  the  rough  mass  before  ne  procssds  to  ths  lattsr. 

Since  novf  the  doser  detailing  is  arranged  according  to  the 
actual  size  by  its  distança  from  the  eye,  in  smaller  size  it 
is  omotted  and  the  bosses  become  the  complète  form,  but  this 
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is  to  be  simplified  in  continued  réduction.  Thus  Pig,  1120  rep- 
rasents  the  bosses  on  a  leaf  contained  in  Fig.  1106,  or  in  ?ig, 

1120  a  again  the  bosses  in  Pig.  1120  and  both  forais  could  app- 
ear  as  leaf  bosses  (orockets  on  pinnacles). 

The  same  condition  résulta  for  smaller  dimensions  of  ïfindoir 
gables,  so  that  Pig.  1121  T»epresents  the  bosses  in  Pig.  1117, 
which  then  by  simple  modeling  receive  the  form  given  in  Pig. 

1121  a.  Yet  there  is  alvrays  found  a  tendency  toward  nature,  to 
the  motives  of  certain  simpler  forms  of  leaves  instead,  and  ? 
Pig.  1021  b  shoHs  a  direct  imitation  of  nature.  But  also  hers 
by  retaining  the  older  motive  of  the  volute-like  form  as  in 
Pigs.  lOSo,  1088  is  most  easily  found  the  measure  of  simplifi- 
cation and  a  stronger  contour  of  the  whole  is  obtained. 

?•  Canopies  and  Pedestals. 

Canopies  form  protecting  roofs  over  single  figures,  a  contin- 
uous  séries  of  fiî^ures  or  reliefs,  and  therefore  in  smaller  di- 
mensions replace  the  befor?  mentioned  shrines,  developing  in 
their  simplest  forms  from  those  represented  in  Figs.  1053  to 
1060,  so  that  the  slab  or  tunnel  vault  is  ssparated  cy  oorbsls 
projectiné  fro:::  the  vrall  instead  of  detachsd  coluinns.  An  exa;.)- 
Die  of  the  last  kind  is  found  on  ths  exterior  of  the  cloistor 
of  the  cathedral  of  Laon. 

But  in  ths  degree  that  the  dimOnsioas  psrsit  the  exécution 
of  the  canopy  in  a  simple  ^tone,  the  corbel  becomes  superfluous, 
and  it  then  assumes  a  typioal  form  af  a  vault  on  a  polygonal 
or  round  plan  ?7ith  suspendeng  arch  springin^s  and  vertical  ex- 
ternal  walls,  which  then  in  the  simplest  î^ay  is  covered  oy  a 
horizontal  simple  or  battlemented  comice  ;vitn  a  graceful  crov;- 
ning  in  richer  developments. 

Treatœent  of  additions, 
îhe  older  and  richer  exaiiples  exhibit  a  certain  rslaticnshic 
with  the  forms  of  those  chandeliers,  of  v/hich  ive  find  the  most 
developed  types  ia  -il-z^^^i^i  :  -:,:::  ';,,--'  :--v  ,,  ^  ,    and  /ïhich 
consist  of  a  nbrizontal  ci^cular  noop  or  one  in  quatrefoil  shr- 
pe  in  métal,  vfhich  is  beset  by  turrets,  èastles  or  other  buil- 
dings at  regular  distaaces.  In  Hildesheim  this  combination  of 
buildings  -.vith  entire  deci-^ion  passes  into  tne  représentation 
of  the  heavenly  Jérusalem.  If  it  v/as  next  to  conçoive  tne  cr^an- 
delier  as  disseminating  the  heavenly  lignt,  and  in  tnis  senss 
to  adorn  the  city  of  Gcd,  tnen  tne  canopy  shouid  replace  tne 
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nimbus  or  halo,  whoss  représentation  .îas  little  suitsd  to  tne 
means  of  3cul|5tare.  Tiiis  r3lation  vsry  freouently  ieads  to  a 
certain  harmony  of  treatœent,  that  on  certain  particularly 
prominent  examples  goes  to  the  intended  repressntation  of  th3 
same  oQjects,  On  the  contrary  there  appear  d»n  œost  an  architec- 
tural treatinent  of  the  è,iv^a   motive  effected  ïvith  the  greatest 
freedom  and  essentially  differing  from  the  foriE  of  ail  Diher 
parts.  F'or  it  is  hère  even  the  capricious  élément,  îvhich  ners 
where  it  only  concerns  the  artistic  form  of  a  stone  soaring  o 
07er  the  figure,  and  not  the  connection'  of  it  'Nith   others,  thus 
being  a  real  structure,  nia'xes  effective  in  an  overpo;Tering  ds- 
gree,  in  like  manner  as  this  is  also  the  case  i.r.  the  pointed 
architecture  of  the  glass  -îindoiv. 

Thus  thèse  additions  above  the  horizontal  or  the  tericination 
of  this  vault  by  little  gables  mage  by  the  most  varied  combin- 
ations  of  simpler  or  richer  buildiggs  and  to?jer£  of  one  or  aore 
stories,  that  rise  in  one  or  several  stories  over  each  other. 
The  plat  of  the  single  séries  is  related  to  that  of  the  vault 
about  30,  that  over  the  middle  of  each  polygonal  side  stands 
the  building  proper,  over  its  angles  rise  the  flanking  turrets, 
and  the  second  séries  is  placsd  alternately  on  the  plan  of  tQe 
lo'.îer  one,  and  also  ,7ell  forics  a  siiûplif ication  of  it,  but  fro;: 
the  Tfhole  rises  a  massive;  to;ier  in  a  sensé  as  the  citadsl  of 
the  City,  nhich  serves  as  tne  pedestal  of  several  figures  pla- 
ced  above  the  upper  one. 

Suspended  springings  of  the  arches. 

îhereby  is  expressed  tne  ornamental  character  of  the  whole 
further  in  the  réduction  of  the  size  of  tne  suspended  arch  s 
springings,  that  are  based  only  on  the  possibility  of  exécut- 
ion in  stone  and  not  accordins  to  the  proportions  required  cy 
an  actual  vault.  Thèse  arch  springings  as  a  rule  are  then  siîiâ- 
er  eut  off  horizontally  on  the  base  line  of  the  vault,  or  i.ney 
are  inclosed  by  a  leaf  fom  developed  froic  the  oien^bers.  F'igs. 
1122  to  1124  exhibit  such  exaiuples  from  the  so-called  angel's 
column  in  the  south  transept  of  the  âtrascurg  aîinster,  the 
north  portai  of  the  cathedral  at  E^heims,  and  the  buttresses  ci' 
the  south  side  of  the  ?reiburg  minster.  On  such  points  that 
permit  or  recuire  spécial  accenting,  are  soT^etimes  intervjoven 
fi-î^ure  éléments  in  the  fom  of  the  canopy.  An  example  froît  tao 
.Yost  portai  of  the  church  at  Volksmarsen  is  shov;n  by  ?ig.  112:j, 
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ivhers  ths  cross  ribs  of  the  canopy  of  the  portai  arch  are  hela 
by  two  angles  projecting  from  the  mouldings  of  the  arch,  ?îûos5 
abuttiQo  wings  form  the  siis  arches.  A  siiipler  arrangement  of 
this  kind  is  found  in  Viollet-le-Dac,  Vol.  ÎT,  j.  437,  where 
the  angel  rising  from  ths  3haft  of  the  colunin  Jîith  expanded  .v 
'.vinas  forms  the  canopy. 

This  frser  mode  of  treatment  is  prédominant  untel  the  close 
of  the  13  th  century,  es  the  west  portai  of  Strasburg  minster 
exiibits  very  charming  foms  of  this  kind-,  in  whicn  tne  most 
intimately  developed  systen  of  pinnacles  and  ;7indo;7  gables  ai- 
ivays  œakes  itself  more  distinctly  fslt.  3at  soon  also  reappears 
that  freedom  resulting  fro-n  the  nature  of  the  matter,  ;vhich  jii- 
kes  itself  known  in  the  gracefulness  of  tne  ending  arches.  Ihs- 
ir  size  simulâtes  a  structural  need,  and  the'j  are  focméd  -.^ith 
greater  ornament,  so  that  the  idea  cannot  suffer  any  manual 
awkwardness  arising  from  its  increased  size;  they  rsst  on  pro- 
jecting  and  more  or  less  compound  corbels  (Pig.  1126),  or  the 
pinnacles  or  buttresses  flanking  the  angles  axtend  do'^n  to  ths 
corbels,  and  the  arches  and  gable  .-Louldings  intersect  thcii:. 
Accordingly  results  a  polygonal  form  spanned  by  a  cross  vault 
as  the  type  of  canopy,  so  thab  very  siaiply  the  columns  are  cz- 
itted  and  their  capitals  are  changed  into  projecting  corbels. 
In  this  sensé  can  ail  arrangements  given  for  the  shrine  and  t 
the  complex  shapes  of  pianailes  also  find  employinent  hère. 

As  already  stated,  canopies  must  protect  the  figures  standini 
underneath  on  corbels,  col'imns  or  piers,  so  that  from  them  res- 
ults a  certain  relation  qi  their  plans  to  those  of  the  pedestal, 
?7hich  usually  occurs  so  that  the  inner  clear  width  of  the  cano- 
py equals  the  external  one  of  the  pedestal.  A  harmonr;  of  the 
ground  forms  is  usually  fcind,  y et  iïithout  being  rejuired  by 
the  nature  of  the  matter. 

Tne  entire  form  is  attached  to  a  plane  surface,  an  anéle  or 

a  column. 

Porm  before  a  plane  surfacs. 
'In -the  fist  case  the  canopy  usually  occurs  in  combination 
'fiith   a  niche  increasing  it-?  plan  to  the  entire  polygon  (left 
half  of  ?ig.  1127),  30  that  half  the  springing  of  the  arch 
rests  on  the  little  column'S  a  and  a',  or  the  nicne  is  formed 
as  a  circular  segment,  so  that  rib  2  is  omitted,  or  finally 
there  remains  standing  only  the  little  columns  a,  a,  and  thsy 


■r'^^->'^^^^^^iSW^^W^^t^^^^^^^^:'m^'^-f^  lU.'  -!.l..-iW!ÎP^ 


666 
are  connected  by  a  side  aroh,  Id  the  sinplest  oase  thèse  colu- 
iiiDS  are  also  omitted  and  tie  arch  springings  a  rest  directly 
on  the  wall.  But  it  is  the^  préférable  to  indicate  the  back- 
ground  of  the  figure  for  the  breadth  of  the  canopy  by  a  patt- 
ern  or  at  least  by  a  colored  coating. 

îhe  little  columns  a  either  stand  on  the  outer  edge  of  the 
pedestal,  or  if  the  plan  of  the  latter  does  not  suffice,  or 
thej;  are  corbelled  out  above  the  pedestal. 
Figure  before  an  angl3. 

'tor  a  oanopy  before  an  angle,  as  a  rule  this  is  chanifered  in 
tne  height  bstiTeen  canopy  and  oorbei. 
Figure  before  a  columi, 

Before  a  column  or  a  rouid  prcject  the  canopy  and  pedestal 
according  to  the  earlier  arrangement,  se  t'::t  certain  headers 
forjî  ti3  coluicn  or  round,  7hile  the  fiàure  is  either  -.îrought 
froûj  a  cylindrical  blcc>  b-^ni-rl  ^qd   gt-^ndiag  oa  2ad,  or  oota 
ccnsiît  of  t.vo  placcd  beside  each  other.  Hère  thcn  also  ths  pe- 
destal is  soicetimes  carried  doHn  to  the  ground,  a  colui'n  Coin: 

■^  h  o     Vi  o  -i  -'i  '•->  +     '1  f     "''  n  1^     F  T  ■-*■  n  >"•  ^     "i  ";     '~'.  ;r,  •!  ',:  "i"  t.  -^         -r  '^.     i*  "i  ■^  ~r      :i  -'  -f*  "-,  -  r-     "h  ;"^  i^     1  '"\  ■«  ci  r» 

V  ti  w      t.j.C-  2.  ^^^  \j       \J  i.        u  —  w       J.  i  r,  J.  -   -^      —3       w  ill  X  U  u  w  _i  ^        o  w        U  ii.  -j.  u       v^  X  Lr  ii  ^^  -L        U  '  i  C.       L  U  il  '  -    . 

the  fisure,  or  3  crojocting  corbel  is  arrangea  for  the  liE-tter, 
bencath  ;7hose  upper  edge  tie  former  stops  (?ig.  1126  at  a), 
'//hile  th;  part  continuing  above  the  canopy  is  either  corbelled 
out  above  that  (iTig.  1126  at  b),  or  rests  on  it.  It  scarcely 
requires  niention,  hos  very  much  the  earlier  arrangement  excels 
the  later,  the  static  function  of  the  round  by  the  interrupti- 
on increasing  in  conséquence. 

As  already  stated  above,  tne  pedesuals  of  the  figures  as  cor- 
bels,  columns  or  prers,  that  by  their  construction  fulfil  othei" 
functions,  do  not  differ  in  gênerai;  certain  peculiar  forms  c 
connected  ivith  forms  of  portais  can  only  ce  investiéated  toge- 
ther  iïith  the  latter. 

Vie    hâve  already  shown  on  p.  34?  how  for  the  unders  tanding 
of  the  subject  representeà  is  usually  aided  by  a  legend  placed 
on  the  corbel.  The  same  explanation  is  also  frequently  found 
in  a  finer  way  by  secondary  figure  représentations  concerned 
with  the  meaning  of  the  îïhole  either  directly  or  by  contrast. 
Thèse  are  then  intervïoven  in  the  ornamen  t  at  ion  of  the  canital 
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or  corbel,  or  on  the  portais  of  many  French  cathedrals,  it  ta- 
kes  the  form  of  a  low  canopy,  under  whose  vault  the  smaller  f 
figures  crouch  and  almost  fill  tï>s  spaoe,  or  finally  the  repr- 
ésentations in  relief  coacarned  are  found  on  a  low  pedestal  s 
set  on  the  proper  support  of  'the  figure. 

Likewise  the  column  in  the  position  in  question  usually  assu- 
mes a  freer  form,  sharply  acoenting  the  more  structural  charac- 
ter  of  the  round.  In  Pig.  1128  we  give  an  example  of  this  kind 
from  the  vestibule  of  the  north  transept  op  the  oathedral  at 
Chartres . 
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VIII.  '7IND0;'JS  MD   TRAC2RY. 
1.  The  Windo^  in  leneral. 
Development  of  fie  ■^irindo;^, 
Protected  position  of  openings  for  light. 

Before  ths  gênerai  introduction  of  ^lazic^  the  closing  of  od- 
enings  for  light  was  a  kusstion,  ahich  decisively  influenced 
aot  only  the  treatnent  of  thèse  openings  but  the  entire  fom 
of  the  building.  In  ordsr  to  create  larger  openings  for  the 
living  and  ocoupied  rooŒS,  that  were  protected  from  the  incle- 
aiency  of  the  -^eather  and  sheltered  from  the  noise  and  dust  of 
the  outer  world,  œen  sar*  themselves  compelled  to  place  projeci:- 
ing  roofs  or  porticos  before  the  rooms,  and  to  hâve  the  latter 
open  on  internai  closed  coirts  as  much  as  possible.  This  open- 
ing  of  the  rooms  toward  the  interior  finds  its  corresponding 
expression  in  the  plan  of  the  antique  house,  and  was  transfer- 
red  to  the  cloister  of  the  manastery  in  later  centuries,  but 
for  the  latter  certainly  w^re  added  further  reasons  for  ths 
séparation  from  the  extern  al  world. 
Openings  without  closare. 

But  no-^  such  a  protected  position  could  not  ce  assigned  te 
ail  ;îindows,  and  they  icust  often  be  placed  in  the  outar  -.«^alls, 
very  particularl:j  in  great  and  spacious  monumental  buildings. 
If  this  concerned  subordinate  openings  for  light  and  air,  tnat 
perhaps  led  into  rooics  of  less  importance,  then  they  were  left 
entirely  withcut  closure,  just  like  mapy.  windo;YS  in  to;7ers  and 
gables  at  this  day,  or  at  most  in  spécial  cases  grilles  or  -.vo 
^\ooden  shutters  for  occasional  closure  were  placed  before  thein. 
To  prevent  the  entrance  of  rain  as  n^uch  as  possible,  such  fre3 
openings  are  made  relatively  small,  since  then  ths  greater  tb- 
ickncss  of  the  y^all  aids  to  protect.  Instead  of  a  great  ?jindo,ï, 
several  small  ones  are  placed  beside  each  other,  that  in  some 
cases  are  comprised  by  a  coiDraon  arch,  their  appearance  having 
the  expression  of  a  single  great  windo^ï. 
•Transition  to  glazing. 

îhe  srindows  on  great  monumental  buildings,  to  be  i'eft  entirs- 
ly  open  especiall-y  in  churches,  Kere  not  alinays  reouired  even 
in  southern  countries,  and  a  teiiporary  closing  by  shutters  was 
difficult  to  exécute  for  artistic  and  practical  reasons,  espe- 
cially  in  high  -.vindows,  and  rncn   must  therefore  devise  a  closuro 
for  adiDitting  light  and  ke^pini  out  weather  as  far  as  possible, 
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that  were  found  in  the  Byzantine  period  in  perforatea  marble 
slabs  often  richly  carved.  (Whether  and  how  far  thèse  already 
exhibited  partly  inserted  pièces  of  glass  must  rsmain  ai:  open 
question).  Since  thèse  slabs  stopped  much  light,  the  window 
openings  were  not  made  too  small,  and  only  later  ?rhen  first 
in  the  10  th  and  11  th  centuries  they  eniployed  aiore  and  more 
the  then  very  costly  glazing  with  colored  glass  set  in  leads, 
thèse  were  reduced  to  the  Tery  least  dimensions,  so  that  even 
early  large  îrindows  sometinies  appear  to  hâve  been  reduced  lator. 

In  the  saina  degree  that  the  manufacture  of  the  glass  v/as  per- 
fected  and  cheapened,  could  ail  ;7indo'»y  surfaces  be  increased, 
the  more  because  at  the  sa^e  time  the  developinent  of  the  systea 
of  support  of  the  wall  was  more  substituted  in  the  place  of  the 
simple  enclosure  of  the  rooai,  when  men  could  freely  open  it  -n 
without  injuring  its  duracility.  Thus  in  the  beginning  Gothic 
nien  were  in  position  to  develop  a-'û  the  greatest  scale  the  glass 
area  according  to  any  practical  or  astistic  requirements,  ;vhich 
was  done  more  -'rilliagly,  ticause  the  evsr  more  splsndidly  dev- 
eloped  glass  painting  in  the  meantiiLe  suppliea  the  charâiingly 
effective  ornamental  dôcoration, 
olazing  the  ?7indo;7. 
Size  of  the  pièces  of  glass. 

The  size  of  the  easily  obtained  pièces  of  plane  glass  was 
limited,  theydidi  not  exc£3d  in  anj  direction  much  more  than 
the  length  of  the  huican  hand.  Thèse  pièces  nusu  oe   so  joinsd 
that  the  Joint  allo?fed  entrance  of  no  air  or  water  in  an  annoy- 
ing  manner,  and  as  a  suitable  œaterial  ;vas  eiployed  the  very 
flexible  lead,  '.vhioh  until  the  beginning  of  our  century  maint- 
ained  its  unlisited  importance  for  the  making  of  A'indow  bars, 
tead  bars  as  shown  in  ?igs.  1129  to  1129  b  in  nearly  natural 
sixe  in  cross  section  hâve  a  middle  /7eb  and  v^o   f langes,  vàicse 
vjidths  are  between  3  and  7  iïîm.  The  bars  are  cast  in  riioulds,  an:. 
the  drawn  lead  first  carce  into  use  since  the  Renaissance,  whose 
use  is  recognized  by  the  impressions  of  toothed  i^^heels  on  the 
-.veb.  Accroding  to  the  cartoon  fasterned  on  the  -.forking  table 
are  eut  the  pièces  of  glasi,  and  then  at  a  corner  they  are  in- 
serted  in  the  grooves  of  the  leads  laid  betvzeen  theni,  which 
are  easily  bent  and  as  far  as  possible  are  made  in  one  pièce; 
ïïhere  they  abut  against  each  other,  the  ends  are  eut  off  square 
or  obliaue  with  the  knife  anf  soldered  on  both  sides.  In  this 
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aianner  a  panel  of  square,  rectangular  or  any  other  shape  is  f 
foriced  to  correspond  to  th3  portion  of  the  tracery,  and  they 
it  is  enclosed  by  a  coiEiDon  lead  bar,  or  Dy  one  s/ith  a  grrove 
on  but  one  side  (edge  bar),  atthough  this  lead  inclosure  of 
the  panel  is  not  always  fo'ind  on  mediaeval  works,  it  is  well 
to  make  it. 

Dimensions  of  panel,  3addle  bars. 

The  breadth  of  the  panels,  on  acoount  of  the  necessary  stif:- 
ness,  cannot  well  exceed  60  to  100  cm,  eut  usaally  aicounts  to 
only  50  to  75  om,  and  for  sach  panels  one  is  also  already  cdû- 
pelled  to  place  thin  round  (rarely  angular)  iron  rods  of  6  to 
10  ciE  diameter,  the  so-callsd  saddle  bars  (vvind),  that  are  fas- 
tened  to  the  lead  bars  b-j  lead  strips  v/ound  apound  thein  and 
soldered  to  the  lead  bars,  The  iron  bars  are  best  placed  in 
the  shortest  direction  of  the  panel,  but  not  to  disturb  fres 
vie'fj,   they  may  be  oblique  to  the  bars  or  be  curved.  The  ends 
of  the  iron  rods  are  usually  hamniered  flat,  that  they  may  be 
fastened  in  the  edgs  bar.  ^or  Windows  very  strongly  exposed  to 
the  wind,  saddle  bars  nîore  than  60  ci  length  by  20  to  30  cm 
apart  must  not  be  under  1  om  diameter,  if  they  must  prevent  a 
bending  or  even  a  crushing  ci  the  panel,  and  particularly  witli 
valuable  glass  paintings  m^ist  be  used  strong  saddle  bars  near 
togetnsr,  and  the  -«vidth  of  the  panel  should  not  be  allo.^ed  iLuca 
to  exceed  60  cm.  ?or  wiadofs  little  or  not  at  ail  exposed  te 
wind,  thèse  considérations  do  not  acply,  and  thew  need  only  3 
soine  thin  iron  bars,  ivbica  préserve  the  plane  surface  of  the 
panel. 

Technics  of  glass  painting. 

On  the  technics  of  glass  painting  it  may  be  brisfly  stated, 
that  in  the  Romanesque  and  Early  Gothic  time  was  only  known  a 
single  dark  brown  painting  oolor,  the  black  lead  with  which  t 
the  outlines,  ribs  and  leaves  and  darker  grounds  of  the  ornam- 
ents  Tfere  applied,  but  otharwise  each  color  tone  in  even  small 
areas  naust  be  inserted  as  a  separate  pièce  of  glass.  sreat  ar- 
eas  of  the  sane  color,  that  exceeded  the  dimensions  of  the  gl- 
ass, or  their  hooked  form  oould  not  be  eut  out,  îrere  composed 
of  several  pièces  by  the  aid  of  division  (extra)  Isads,  In  the 
14  th  oentury  appeared  a  nsw  painting  color,  tha  artificial 
yellow,  and  further  oien  be'^an  vrith.red  glass  that  was  always 
flashed  glass,  sometimes  ground  off  white;  later  was  set  glass 
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with  other  colors  applied  on  one  or  both  sides,  and  at  tiie  be- 
ginning  of  the  middle  âges  mea  commeaced  to  lay  ail  colors  af- 
ter  each  other.  Thèse  changes  commeneel  at  first  by  the  use  of 
toc  many  dividing  bars,  ani  later  by  the  changed  tendency  of 
taste;  yet  the  more  that  the  technics  of  painting  was  perfect- 
ed  on  the  one  hand,  on  the  other  the  more  the  architectural 
effect  of  the  surface  suffared  damage. 

Besides  the  manr\  colored  windo^ïs  there  occurred  those  Wind- 
ows painted  only  »ith  blaok  lead  in  hatchings  ( gitisailles) , 
with  the  use  of  scattered  pièces  of  colored  glass  or  even  wiih- 
out  them,  Pinally  in  conséquence  of  the  strict  rules  of  orders 
(Sistercians),  instead  of  -Windows  in  strong  colors  ;ïere  coaamoa- 
ly  eajployed  those  of  irhite  glass  set  in  lead  patterns,  feT\'  of 
■.îhich  still  remain. 

Highest  in  their  monumental  effect  must  incontes tabili ty  be 
the  Windows  composed  of  degp  tones  in  mosaic  effect  of  the  ear- 
lier  period,  that  in  their  ornaraental  and  figure  représentati- 
ons always  présent  an  united  rich  but  quiet  picture  suited  to 
the  surface.  (See  SchSfer  and  Ross tâuscher,  Ornameatal  glass 
painting)  . 

Dimensions  of  glazed  tindows. 

Only  for  ;îindo?7S  of  vsry  small  sizs,  little  round  '»nndov,'s 
or  tû038  subaivided  by  traosry,  is  it  cossible  to  close  tûi;  sn- 
tire  opening  by  a  3ir4le  glass  nanel  coicposed  in  the  manner  d 
dsscribed  above,  but  as  a  ?als  the  iviadow  reoaires  ths  placin^ 
of  several  panels  beside  Qio^:i   otrisr.  If  the  panels  are  joinsd 
in  height  alone  (Flg.  1130),  the  ï^indo,?  can  hâve  only  a  clear 
•*îidth  of  70  to  90  or  at  mo'^t  100  cni,  but  on  tbe  contrary  if 
there  is  a  division  aise  in  widta  (?igs.  1131,  1132),  thsn  fne 
breadth  of  the  windoir  iiay  increase  to  about  150  cm,  thsreby  u 
usually  reaching  the  liicit.  If  it  be  necessary  to  open  a  v/id^r 
area,  then  icust  several  su:;h  -.ïindovfs  be  emcloyed  beside  each 
other,  that  are  either  sepirated  froir  each  otner  by  solid  pier- 
of  vîall  or  at  Isast  by  stone  mullions.  ^ 

In  the  time  about  1300,  -then  a  pressure  for  creating  ?ride 
openings  strongly  occurred,  but  the  tracery  first  began  its 
development,  there  existed  Windows  of  more  than  1  l/2  or  indo:.:. 
more  than  2  x  (Eheirns,  etc.),  ^hich  were  subdivideâ  into  a  net- 
work of  square  panels  by    ihe   use  of  stron^'  iron  tarj.. 
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it  007/  coDcerns  the  f:stsiiag  of  the  separate  panels  of  ^13^3 
in  tae  îrindo;?,  shere   tne-y  icutteô  z-^iiù^z  tciz   .io::;b  or  tus  -id- 
dl3  zullion,  it  îvas  either  sliâ  intc  a  grocvs  (?ig.  1  I3),  -.ni^- 
reby  tus  pansl  nscessarily  ;Yas  scirs;7hat  cent  during  tne  inser- 
tion, or  the  élass  pansl  was  laid  against  a  rebate  (F'ig,  1134), 
that  only  reqaired  a  ;ïidtî:  of  x.  to  1  1/2  cm.  în  ?7indovjs  sxpos,^;: 
to  strong  ;7iiidu,  the  rebate  faoed  outward,  so  that  tne  iïindo:? 
N'ds   set  froni  the  outside,  and  the  cutty  ivas  added  on  the  exte- 
rior,  and  tne  wind  pressed  the  windo'-v  against  the  face  of  tne 
rebate.  Protected  Trindo^^s  and  those  near  the  eye  '.vere  also  ve- 
ry  freqaently  inserted  fron  the  inside.  The  rebate  or  the  grc- 
cve  ?;as  caulked  y;ith  lime  and  hair,  recently  luostly  with  putty 
or  less  '/7ell  vfith  ceicent. 

Storm  bars  and  cover  bars. 

The  line  of  junction  of  ':^o  adjacent  panels  reouires  strens- 
thening  and  ornamentation  by  a  spécial  arrangement.  ïïere  are 
placed  stroDg  iron  bars  25  to  40  miii  «ïide  and  8  to  15  fflni  or 
more  thick,  that  are  called  storm  bars  (Fis.  1135),  wnoss  ends 
are  sunk  4  to  3  cm  deep  in  the  jaïïib  or  iBullion,  best  being  eg- 
ually  inserted  in  the  niasonry  and  firmly  set  in  lead  or  other- 
wise  Bo  firîDly  fastened,  that  they  cannot  bécote  loess.  Less 
good  is  setting  after  érection,  wnich  is  made  possible  cy  sini;- 
ing  a  deeper  hole  and  afterward  dra;Ying  the  bar  eut  to  enter 
the  other  end. 

StoriD  bars  inust  ce  set  flush  ;7ith  the  face  of  the  rebate,  30 
that  tne  élass  panel  can  rest  ail  around.  To  hold  and  fix  th2 
glazing,  the  storm  bar  on  its  luiddle  line  at  about  20  to  30  ci 
apart  has  projecting  clamps,  k  in  ?ig.  1135  through  :7hich  are 
driven  little  wedges  or  cu?ved  keys  s  after  placing  the  panel. 
Instead  of  placing  the  key  directly  against  the  panel,  it  is 
better  to  place  a  cover  bar  (d  in  ?ig.  1135)-  It  nas  the  sarye 
width  as  the  storm  bar  with  a  thickness  of  only  3  to  5  ïïim   anci 
fit  s  over  the  clamps  ;7ith  'nortises,  and  by  driving  the  keys  tas 
glazing  is  clauped  bet;7een  storm  bar  and  cover  bar.  Olamps  an:: 
cover  bar  are  naturally  on  the  saite  side  as  the  glass  panel, 
thus  genèrally  being  outside. 

Already  on  wide  Windows  (?ig3.  1-31,  1132)  occur  crossings 
of  Qorizcntal  and  vertical  storni  cars,  and  thus  they  appear 
y  et  more  on  round  or  tracery  ;7indo'.vs,  vjhere  resuit  divisions 
accordins  to  the  mode  in  ?igs.  II36  to  II36  b.  On  the  3o-callc5 
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foiled  •,viado:7S  a  ètorm  bar  .generally  sxtsnds  around  at  tae  ends 
of  th3  cusps  (?ié;,  1136  c),  It  is  natural  that  tae   entire  des- 
ign of  ths  ^^indo^'j  should  b^  in  harmcny  with  ths  storui  bars  as 
lEuch  as  possible,  so  that  tne  latter  icay  assume  a  rich  arrange- 
ment, an  exaiiiple  of  iïhich  is  offersd  Dy  ?'ig.  II37  froïc  the  west 
front  of  the  cathedral  of  '^heiiLS. 

At  thô  crossings  of  the  ztovx   bars  is  a  cend  to  avoid  weaksn- 
ing  tû3  junction,  as  one  must  eztend  ovar  the  othsr  (?ig.  113"), 
as  tne  old  works  sho;?. 

One  of  the  cover  bars  extends  through  at  the  intersections, 
vjhile  the  other  aoûts  at  ibs  ends,  but  the  ends  of  thèse  bars 
regaire  no  fastening  at  "ohe  jaœbs.  In  reoent  l'rindows  sometimes 
a  narrow  cover  bar  is  carried  around  the  entire  perimeter  of 
the  windovv  in  order  te  preis  tne  glass  panel  against  the  sûone 
recate,  but  this  is  useles-^  as  a  rule,  for  good  puttying  iLostly 
suffices,  and  the  vdnd  bar^  ending  at  the  jamb  are  fixed  in 
little  holes  in  the  jamD  ov   in  the  groove. 

Diirensions  of  cross  s3ction  of  storm  bars, 

So  that  the  storsc  bars  miy  vrell  resist  the  ïrind  anf  not  bend 
too  much,  they  must  not  be  œade  too  thin  and  their  ends  must 
be  firaaly  fastened.  A  bar  -vith  movable  ends  breaks  1  1/2  tixes 
easier  and  bends  5  times  a~  mu en  as  a  fixad  bar  of  th©  saaa 
cro ss  section. 

Assuming  a  7îind  pressure  of  120  kil  per  sq.  rr.  and  a  perT.iss- 
ible  stress  in  the  iron  of  1000  kil  per  sq.  cm,  there  are  col- 
lected  in  the  following  Table  tne  required  dimensions  of  storœ 
bars  for  différent  lengths  and  distances  apart. 
Sizes  of  storm  bars. 
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The  tabular  values  again  show  a  striking  agreement  with  *tne 
expérience  of  the  ancients,  are  established  ^or  fixed  ends,  b 
but  since  thèse  cannot  be  assumed  with  certainty,  the  thicknes- 
ses  of  the  bars  are  to  be  increased  about  1/5,  so  that  the  st- 
ress in  the  material  remaias  the  same;  such  a  stronger  bar  with 
movable  ends  always  still  bends  nearly  three  times  as  much  as 
given  for  the  fiked  thinner  bar  in  the  Table. 

Bars  125  to  150  caa  long  "some  in  question  only  for  Windows  w 
•ivith  vertical  divisions  (Pigs.  1131,  1132),  where  so  little  is 
to  be  counted  for  the  stiffening  effect  of  the  long  vertical 
bars,  that  the  transverse  bars  alone  raust  be  able  to  meet  the 
Tîind  pressure,  i^or  such  grsat  lengths  in  less  severely  histor- 
cal  buildings  now,  by  utilizing  the  advanoes  in  our  technics 
may  also  be  employed  t  sections  3  1/2  to  5  cm  wide,  whose  vrebs 
a  b  can  be  directly  utili'/,  >ci  foi-  j-assinv  iîii-ou,^;;.  il.e    >:.y3.  (?i;^. 
1139),  By  bending  the  outer  edge  from  a  to  a'  is  formed  A  drip 
pi^^ô-eting  the  lovrer  joint,  or  for  the  same  purpose  may  be  bent 
over  the  iron  bar  a  strip  of  lead,  copper  or  zinc,  which  at  tue 
same  tiine  protects  from  rust  and  could  also  foras  an  internai 
ohannel  for  condensed  water.  But  in  gênerai  the  construction 
of  the  ffiidile  âges  is  so  n^ll  preserved,  that  it  scarcely  needs 
protection , 

Windoïf  ja.Ebs  sad  sills: 
Porm  of  jamb. 

?or  opcnin^s  vàtnout  2la^in^,,  the  ;f3ll  nas  a  siniplD  rectan^:;u- 
lar  jamb  or  one  «ith  rav^als  (Figr.  1140  to  1141).  Sonia  closino 
shutters  lio  against  olis  s'irfacs  of  tas  wall  or  of  a  rebate, 
(?'ig.  1110  a),  thsy  fit  into  a  sn:all  rebate  (?i.g.  1140).  On  cns 
contrary  .^laze-i  /¥indo/V3  ha-73  from  the  very  sarliest  tiais  on.îard 
splayed  jambs,  by  ^îhich  ivith  the  sicall  •'/idtb  of  winio^  in  roi- 
atively  thick  '/jalls  the  li^ht  jiast  bs  adiritted.  The  splay  is 
shown  iû  its  plainest  fom  (?igs.  1143,  1143  sl),  or  it  oocurs 
in  coinbination  with  ffiouldimgs  nore  or  I333  rich  (?i5s.  1143, 

1143  c),  or  it  is  entiroly  lost  in  mouldings  (?i£.  1145),lika 
the  jambs  frequently  occurring  in  Middle  Gothic  (Pigs,  1144, 

1144  a)  or  in  Lato  gothic  (Fiés.  114:5,  114^  a).  As  a  typical 
sxample  of  a  stepped  -.yindo-T  jamb  may  be  taken  5"lg.  1142;  ?'ig. 
1142  a  sho'.YS  tne  same  tran^fsrred  te  briokTîork  ircm  the  wèat- 
building  of  the  cathedral  at  Higa  (middle  of  13  th  oentury). 
iJ'urther  examples  of  jambs  ire  contaÉnsd  in  ?ig3.  1146.1143  toll-: 
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î'he  relations  of  ths  ^-^iniow  to  tas  covering  side  arch  hâve 
already  bssn  described  above  (p.  350).  and  likewise  it  nas  be3n 
already  statsd,  that  the  window  jambs  in  soiiie  cases  icay  coinc- 
ide  ivith  the  sides  of  the  buttresses,  or  even  ce  sunk  in  thea;. 
'.Y ail  aûullions. 

F'or  ^Tindows  iîith  iciddle  nallions  ths  regular  developœent  of 
tne  tracery  (see  below)  re-^uires  carrying  down  the  icembers  of 
the  mallion  on  the  side  jaiibs,  so  that  hers  resuit  half  mall- 
ions, the  so-called  sali  mullions. 

The  '.vall  mullions  are  connected  with  the  jambs,  or  ;ïhere 
thèse  are  absent,  v/ith  tne  ûuttresses,  so  that  their  separate 
piers  remain  in  the  height  of  the  courses.  :>/ore  rarely  they 
consist  of  tall  blocks  set  on  end,  ?aiich  then  in  the  manner 
shown  later  for  tracerr;  ar3  connected  ïîith  the  jamb.  More  fre- 
quently  occur  both  conditions  combined  in  the  saaie  îrindovf,  as 
shown  on  p.  172  in  rei^ard  to  the  rounds. 
?/indow  sill. 

On  the  lowsst  block  of  thèse  remains  tne  start  for  the  windo.v 
sill  (a  in  ?i,î|-  1146),  in  '^hose  height  are  generally  taken  the 
bases  of  the  little  column'5  b  accompanying  or  forming  the  mai- 
llons, îhis  construction  is  opposed  to  that  commonly  used,  vvhe- 
reby  the  window  sill  is  maie  of  one  pièce  for  the  entire  v/iath 
of  the  ,uindo;'î  and  passes  beneath  the  jambs,  and  is  preferred 
since  it  avoids  the  breakiig  of  the  sill,  that  ii^ust  occur  if 
the  sill  extending  under  fie  jamb  is  chinkcd  underneath  tne 
middle  and  a  strong  settls^ent  of  the  jamb  occurs.  A  distance 
of  the  end  joint  from  the  jamb  members  afid  thus  the  hook-snaped 
form  of  the  stone  are  necessary  to  prevent  v;ater  from  flo"p;ing 
doiyn  the  jamb  and  directly  entering  the  joint.  According  to  tir: 
thickness  of  the  wall,  tne  windo77  sill  consists  of  tîvo  or  more 
ashlars  laid  on  each  other,  or  of  but  one  for  less  thickness. 
The  existence  of  bed  jointe  then  leads  to  making  the  angle  of 
inclination  of  the  sill  greater  that  4^°,   so  taat  the  edge  c 
of  the  eut  stone  may  not  be  too  acute.  Sometimes  according  to 
?ig.  1147  the  upper  stone  ifitiie  sill  is  made  of  a  stone  •.vith 
the  width  of  the  mallion,  vet  so  that  a  lo;Yer  wash  does  not 
continue  the  upper  one,  but  a  little  vertical  fillet  a  is  left, 
belo-/ï  T^hich  continues  the  '^ash,  ivhile  it  may  pe  continued  in 
a  horizontal  surface  inside.  It  should  be  noted,  that  a  steepcr 
inclination  of  the  '.Tash  is  ever  favorable,  if  possible  for  mor: 
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than  45°,  and  by  tbs  contrast  to  tne  other  vertical  and  horiz- 
ontal surfaces  produces  an  animated  effect,  the  arran:gement  of 
the  bases  of  the  little  colunms  connected  with  the  mullions  is 
made  easier,  and  opposed  to  flatter  inclinations  afford  the  aà- 
vantage  of  being  visible  to  greater  height.  The  oases  of  the 
columns  may  either  ail  lie  at  the  same  height,  or  as  in  S'ig, 
1146,  thèse  may  be  determéTed  by  tne  bed  joints  at  différent 
heights,  îhey  seldom  lie  above  the  windo-.î  sill, 
Windo'fl  mullions. 
The  isolated  dividing  mullions  are  made  of  tall  blocks  stan- 
ding on  QJÂ,   and  on  the  older  works  uiaintain  their  vertical 
position  by  their  weight  alone  îritnout  continuous  iron  bars. 
On  the  contrary  on  many  later  works  the  mullions  are  made  so 
verrj  slender,  that  tnis  aid  is  requirsd.  :Io  explanation  is 
needed,  ho.v>  very  much  préférable  is  the  older  way  and  ho'.T  in- 
jurious  may  become  that  iron  bar.  But  since  an  increase  in  pro- 
portion to  the  increasing  height  has  its  limits,  among  others 
the  appearance  must  lead  to  a  greater  width  of  panel  than  is 
favorable  to  the  plan  of  the  glazing,  it  must  be  advisable  to 
restrict  the  height  of  the  mullions,  either  by  a  réduction  01 
the  height  of  the  entire  /rinào'v,  or  by  a  lo?7erinè  01  the  trac- 
ery,  so  it  already  commences  ^elovf  the  base  iine  of  tèe  -.îindo.': 
arch.  5y  the  latter  proced'ire  (as  v/e  saall  soon  see  more  clear- 
ly),  the  weight  of  the  traoery  and  tnus  the  loading  of  tiie  mul- 
lions -.Till  therefore  sometimes  increase  the  stability.  On  many 
works  of  the  14  th  and  I5  th  centuries  is  found  a  stiffening 
of  the  mullions  by  cusped  pointed  arches,  that  are  also  some- 
times connected  '/ritn  richer  •?rr':n2emsnt3  ci  tracery,  trefoils, 
Quatrefoils  or  souares  V7ith  cusps,  thus  creatini  a  cross  conn- 
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res  arrangea  siâe  by  side  or  even  of  .icrisontal  mullions. 

On  the  levier  block  cf  the  mullions  remein  tns   2tarts  for  ta: 
sill  in  the  same  manner  as  fer  the  ïjall  mullions  (?ig.  114c j. 
Insertion  of  the  trecary. 

The  :7hole  of  the  tracerj:  is  tnen  ins3rted  in  tne  7;iiido;7  aro^ 
in  the  same  way  as  the  wocd  paneling  in  the  frame,  either  in 
an  angle  (yig.  1148)  cr  a  hollcv;  (?ig.  1143  a).  Besides  thers 
is  frequently  a  recess  (?ig.  1143  c)  or  a  groove  and  tongue, 
(Fig.  1143  b),  that  is  oûIt  short  by  che  nature  of  the  stone 
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and  the  purposs,  3  to  5  cm  long  but  broad.  By  Viollet-ls-Duc 
is  also  :E3ntion3d  another  oonstruction  by  îïhich  the  trac^ry 
stops  abruptly  undsr  the  wtndow  arcn  and  by  certain  clamps  pro- 
jecting  fron]  tne  latter  ths  supporters  of  the  capittals  ars 
insured  against  ail  rcovemsnt  sidewisa. 

îhe  tracery  in  soire  case3  forms  a  centering  arch  for  ths 
rvindoiv  arch  and  must  thsn  be  srected  before  turning  the  lattsr. 
Dimensions  and  loaaing  of  the  mullions. 
Size  and  form  of  cross  section. 

To  establish  definite  proportions  of  dimensioes  bet^.vesn  ths 
lEullions  and  the  thickness  of  the  wall,  as  the  later  middle  a 
âges  seem  to  hâve  loved  (p.  352),  for  example  to  Kiake   the  dépita 
of  the  îDullion  t/3  or  4/10  of  the  thickness  of  the  tïsII,  sust 
be  ternîed  a  tradition  of  the  early  tiie  and  a  procédure  takini' 
little  account  of  static  reauireraents.  There  ivas  nothing,  in  t.io 
v^ay  of  increasing  in  dimensions  the  mullions  of  small  vrindcvs 
to  place  theiE  in  harmony  with  the  jamb  mouldings  or  with  larger 
neigDborin.g  Windows,  but  in  gênerai  there  is  nothing  décisive 
but  the  size  and  especially  the  height  of  the  '.Tindo:^,  so  that 
sinall  Windows  in  thick  walls  can  be  satisfied  by  relatively 
slender  mullions,  /vhile  conversely  for  high  Windows  in  thin 
walls  almost  tne  eatirc  thickncrs  oi  wall  aiust  be  used  to  ce 
stable. 

The  ground  plan  of  the  ninllion  is  made  thin  with  référence 

to  the  admission  of  liéht  and  is  splaysd  outside  and  inside  in 

harmony  with  tne  .jair^b  (?ig.  1149) •  On  the  contrary  the  aepth 

of  the  înullion  is  considérable,  since  in  this  direction  it  n:ust 

resist  the  wind  pressure,  Most  ground  plans  of  mullions  can  be 

refsrred  to  about  the  simplified  ground  plan  of  ?ig.  1150,  af- 

ter  equalizing  projections  and  recessions.  Such  a  ground  plan 

b 
of  the  averaée  thickness  b,  outer  and  inner  widtjas  of  -  and  a 

deoth  of  2  b,  nas  a.r.  area  of^l.54Û^,  and  in  the  greater  direc- 

■p  b 

tien  a  ajoment  of  inertia  o^  ---  ,   or  in  tns  smaller  direction^^  , 

h  '^  ^  12  LJ    ' 

one  of7 — --.  The  inserted  figure  of  the  kern  has  a  lenéth  of  ^-7- 

The  ffiûllion  must  be  sufficiently  strong,  that  it  is  not  crusn- 

ed  under  its  load,  that  it  does  not  bend  sidewise,  anà  finally 

that  it  is  not  bent  by  the  wind. 

MaxinjuŒ  load  for  résistance  to  chusûing. 

ïïitn  net  too  slender  mullions,  the  loading  that  can  be  assi- 
ûneà   to  them  dépends  only  on  the  résistance  of  the  naterial  to 
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crushing.  On  account  of  ths  readily  ocourring  change  to  an  ex- 
centric  load,  it  is  advisabletto  keep  ths  strsss  '.vithin  œoder- 
ate  limits,  and  with  an  afc-mdantly  O-fold  safety,  to  allow 
only  5  kil  per  sg.  cm  for  brickwork  in  lims  morbar,  10  kil  for 
good  bricks  in  cernent  rsortar  or  ordinary  eut  stone,  and  at  most 
20  kil  for  hard  eut  stone  set  with  spécial  care,  Accordingly 
a  cross  section  of  the  for^n  of  B^ig.  1150,  15  cm  thick  and  30 
cm  deep  has  333  sq.  cm  area  and  if  executed  in  ordinary  brick- 
'.7ork  could  receive  5  ^  332  =  169j  kil,  or  in  hard  eut  stone 
20  X  333  =  6720  kil.  In  ïable  A  on  p.  496  under  ?  are  given 
the  permissible  total  loads  (load  +  weight)  for  a  number  of 
cross  sections  nf  mullions. 

Loading  and  heigbt  of  mullion  on  account  of  buckling. 
If  the  mullions  exceed  a  certain  height,  the  danger  of  buck- 
ling ^Yill  be  greater  than  that  of  crushing,  in  conséquence  of 
which  this  load  is  then  to  be  kept  '-vithin  correspondingly  siial- 
1er  limits.  Calculate  by  the  given  formula  the  permissible  loaa 
\^  for  thw  height  of  the  mullion,  (and  conversely)  by  the  génér- 
al formula  for  bucklin?::-    r>  _  _ 

3  1^ 
Hère  N  *  load  resting  on  it  togetber  with  the  -.yoight  of  the 

upper  half  of  the  mullion  in  kil;  n  is  aeo efficient  dependin^' 
on  the  Tiode  of  fixing  the  3nds,  and  hère  by  correct  construct- 
ion lies  between  1  and  4,  but  for  safety  is  only  made  =  1;  i( 
«  3.14'^  =  10  in  round  nu!iib3rs;  S  =  modulus  of  elasticity,  that 
according  to  the  certainly  still  defective  investigations  for 
bricks  is  given  at  150,000,  for  soft  eut  stone  at  250,000,  for 
hard  eut  stone  at  400,000:-  J  is  the  moment  of  inertia  in  the 
direction  of  bending;  s  is  a  coefficient  of  safety  that  may  be 
taken  at  10,  and  finally  1  =  length  in  cm. 

If  no  storm  bars  exist,  the  mullion  would  bend  sidewise,  and 
thus  the  least  moment  of  inertia  ( —  1  ""  in  our  cross  section) 

e4 

is  to  be  considered.  The  Table  gives  under  J^i^    thèse  moments 
of  inertia  for  différent  cross  sections,  and  further  in  three 
caluoans  under  l^j^  is  the  permissible  height  of  the  mullion  for 
a  full  load  P,  with  half  that  load,  and  for  the  effect  only  of 
its  own  weight.  A  mullion  15  cm  thick  and  30  cm  deep  could  be 
made  for  a  full  load  4.3  to  6.0  m  long,  for  a  half  load  5.8  to 
8,4  m,  and  for  its  own  loai  alone  12  to  16  m,  to  hâve  the  des- 
rable  10-fold  security  against  'ouiging  sidewise. 
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If  it  be  then  assumed  that  tlie  stoi*!,-  ta:-:;  forih  m  ;.,uf  r  j  ri  ..  >  • 
stay  between  the  raullions,  then  bulging  can  OQly  oooar  in  tûe 
direction  of  the  depth,  Tha  maximum  moment  of  inertia  is  then 
found  in  the  Table  under  J  max,  while  the  allovrable  lengths 
of  the  mullion  are  found  in  the  3  columas  under  lo  The  permis- 
sible  length  under  full  lo%d  is  about  40  times  the  depth  of  t 
the  mullion.  If  with  modal  exécution  and  perfeot  building  mat- 
erials  one  -.Tould  be  satisfied  by  saaller  safety  (5  or  2.5  ins- 
tead  of  10-fold),  then  the  tabular  values  could  be  increased 
50  to  100  per  cent,  so  that  with  sufficient  staying  sidewise 
th©  mullion  could  be  made  60  or  80  times  as  high  as  deep. 

The  possibility  of  such  u  slender  mullion  dépends  on  the 
conditions  of  the  elasticity  and  résistance  of  the  stone,  and 
also  round  or  square  piers  of  stone  can  ba  relatively  much 
more  slender  than  those  of  wood  or  iron.  ïïhile  for  t   round  or 
square  w.ooden  post  vrith  a  length  equal  to  10  to  13  times  its 
diameter  buckling  occurs  more  easily  than  crushing,  this  is 
found  for  a  stone  pier  to  occur  first  at  25  to  40  times  its  di- 
ameter, a  fact  again  correctly  recognized  by  the  aacients,  when 
it  must  hâve  been  utilized,  as  among  others  is  chovra  in  the  p 
piers  in  the  castle  at  N'arienberg,  the  Brief  chapel  at  Lflbeck, 
a  side  chapel  of  the  cathedral  of  Riga,  and  the  slender  lit t le 
columns  before  the  rose  window  of  Strasburg  minster.  Por  heav- 
ily  loaded  piers  raoreover  one  would  do  well  ikot  to  make  the  s 
slenderness  more  than  1  to  20  or  1  to  25. 

Alloïfable  height  against  Trind  pressure. 

If  thereby  greatsr  latituds  is  Isft  to  the  length  of  the  mul- 
lion in  regard  to  tae  danger  of  bulging,  the  clossr  will  the 
limits  be  chosen  if  the  -rvindow  is  exposed  to  a  strong  ?îiad  pr- 
essure, as  shown  in  the  lait  tares  coluinns  of  the  îacle,  vfhicn 
are  calculated  by  the  forir;ila  given  belo'-ï.  A  brick  mullion  13 
cm  thick  and  30  cm  deep  acoordingly  -.îith  distances  abart  of  75 
to  100  cm  can  only  be  3. 5  or  3.1  2j  long,  with  exécution  in  ce- 
rnent mortar,  or  5.3  to  4.3  m  ia  eut  stone,  or  for  hard  eut  sto- 
ne 7,1  to  6.1  m.  îhese  are  no  great  lengths  and  still  for  Wind- 
ows placed  high  only  a  moderate  wind  pressure  of  120  kil  per 
sq.  m   is  taken,  while  a  stroag  edge  compression  up  to  10  kil 
îi^tlfen^for  brick  in  lime  mortar,  20  kil  in  cernent  mortar  or 
for  eut  stone,  and  40  kil  are  alloired  fer  hard  eut  stone.  ]o 
go  much  acove  the  tabular  values  is  not  adv-i sable  accordingly. 
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the  more  that  the  stress  increases  in  the  square  of  the  propor- 
tion to  the  length  of  the  Tiullion,  and  the  danger  of  Irregular 
construction  increases.  If  the  values  were  exceeded  2  to  3  fclà, 
then  even  with  faultless  conditions  a  destriction  ;vould  oe  ex- 
pected,  and  too  slender  mullions  could  only  be   made  durable  cy 
sufficiently  thick  and  continuons  storm  bars  (p.  492),  that 
firly  fasten  the  mullions  to  the  jambs,  Aside  froiE-the  danger 
of  rusting,  the  dependence  on  continuons  iron  bars  has  the  gr- 
éât defect,  that  mullions  are  braced  and  the  vibrations  loosen 
the  joints  before  the  flexible  bars  become  effective. 
Least  load  for  preventing  bending  by  the  vrind, 

îû8  'iïind  exerts  on  a  mullion  an  effect  similar  to  the  load 
on  a  straight  arch,  in  conséquence  of  '«ïhich  the  upper  and  low- 
er  ends  of  the  mullions  receive  end  pressuBes  comparable  to  the 
thrust  of  the  arch,  which  the  niasonry  resting  on  the  mullion 
at  top  tends  to  compress,  Therefore  a  sufficiently  great  ?reigiit 
of  masonry  can  oppose  the  upper  end  of  the  mulliàn.  ïhus  besi- 
des  the  upper  liisit  of  load  on  the  mullion  (?  in  the  Table), 
there  is  also  a  lower  limit,  if  the  ?find  does  not  break  the 
mullion.  îhis  fact  is  of  sufficient  importance  to  demand  a  do- 
ser considération. 

3o  that  the  mullion  may  lit  be  brokcn  by  the  ?rind,  tl:sre  ni'jc" 

be  formed  in  it  a  line  of  3upport  '.îith  the  rise  x  and  the  end 

forces  D  (?'i?..  1151) •  îstablishin^  the  moment  équation  for  one 

half  the  mullion  there  is  obtained  for  D  and  x  the  relation: - 

fj   1^ 

n  V  = 

"       S   * 
In  tûis  1  =  heigbt  of  the  mullion  in  cm,  vf  =  wind  pressure 

acting  on  1  cm  height  of  m-illion  and  glass  surface.  At  the  up- 
per end  of  the  mullion  must  the  end  force  D  or  more  accurately 
its  vertical  component  be  just  as  great  as  the  upper  load  on 
the  mullion,  end  if  this  is  fixed,  then  the  rise  x  of  the  line 
of  support  is  to  be  obtainsd  by  the  équation  above.  The  smaller 
is  B,  the  greater  is  x,  but  the  latter  must  not  exceed  a  defin- 
ite  magnitude,  if  the  mullion  is  to  remain  permanent.  If^  x  eq- 
uals  the  depth  t  of  the  mullion,  rupture  trill  certainly  occur, 
for  the  tensile  résistance  of  the  mortar  cannot  be  especially 
relied  on  hère.  Usually  x  is  not  taken  at  more  than  bbout  half 
the  depth  of  the  mullion,  or  it  would  be  safer  if  not  over  the 

length  of  the  kern  ( ).  ;7hen  such  an  x  »  -  or  -  ---~  is  in- 

serted  in  the  équation,  than  is  found  the  least  permissible 
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value  of  the  load  D  on  tbe  mullion.  (See  Table  that  is  establ- 

ished  on  the  assuiption  that  x    "  -)  , 

Example.  Required  the  least  load  on  the  ordinary  eut  stone 

mullion  4  m  high,  20  cm  thick  and  40  cci  deep,  so  that  it  may 

afford  sufficient  security  against  wind  pressure  of  130  kil 

per  sq,  m,  ;ïhen  the  distante  of  mullions  on  centres  is  90  cai, 

120  X  ,'? 
In  the  formula  are  insertei  x  =  30  cm,  1  =  400  cai,  vr  = 

=    l.OB.  9 

1.08    X    400'" 

20    D    = 5    henc3    D    =    1080    kil    =    least    Inad.     (fiior 

3 
X    =    40    cm,     D    =    540    kil,     and    rupture    v.'ould    already    occur).    If 

greater    safety    is    desired,     the.r.   x    is    oiade    =    the    length    of    the 

kern    =    11    cm,     wnicû    gives    as    the    least    load    1960    kil    or    2000 

kil    in    round    numbsrs,    îhe    Tiaximum    permissible    load    ?    on    this 

ffiullion    ûccordin^:    to    the    T-ible    =    5000    kil,     v/hich    includes    its 

own    '.Yeight    of     zcc-.it    500    kil,     and    thus    the    aiaximua-.    extra    loaî    = 

3  5  00    kil.     Thfjr.i  L  0"t*e    on.  2    :auît    de.si-Tft    so     bhat    th'3    oiulliori    iias    a 

rnaxirr.ux    Icad    of    5500    kil    o?    a    minia-.uin    load    of    1030    cr    cet  ter 

3000  kil,  thus  1/3  to  1  eu.  m  of  stone. 

Similarly  may  be  calculated  for  every  casa  a  aiaxiaiuai  and  a 
Tiiniffiu.T  liaùt  of  loading,  -Thich  further  eoincide  xore  nearly, 
the  ;nore  that  the  length  of  the  mullion  approaches  the  upper 
1  i  m  i  t .  P  o  r  the  1  e  n  g  t  h  s  o  f  Ui  e  mullions  ,9,  i  v  e  n  in  the  1  :',  s  t  3  c  o  1  - 
urr.ns  of  the  Table,  the  maxi^surf.  and  mini-u:.:  per tr.i  ssi  oie  loads  c 
eoincide  entirely  -vith  the  load  F,  if  the  condition  ce  estab- 
lished,  that  the  pressure  re mains  7îithin  the  kern,  and  the  ed:r;e 
pressure  shall  net  exceed  10,  30  or  40  kil. For  relatively  long 
mullions  the  load  must  be  determined  with  especial  care,  if  tue 
material  is  not  to  be  streised  unduly. 

In  rabls  3  for  six  diife?3nt  cross  sections  of  -ullions  £.r3 
givsn  ths  IcaSb  Icnis  for  safety  witn  a  ;i(ind  prsssure  of  120 
kil  psr  30.  m,  incieea  for  iverags  distances  cctv/ssri  'iulliors 
of  0.75,  1.00  and  1.50  m,  litt   a  hei^nt  of  iuullions  froi  2  te 
10  i.  7or  coiparison  arc  àtvsn  the  lazimuai  linits  of  tbô  loafiî 
reouired  by  coiLpression,  that  alreai-:.  arc  in  Table  A,  bub  are 
agalQ  repsated  in  the  last  3  cclamns.  On  tais  Table  it  lay  ce 
stated,  bbab  the  mininiUm  loads  given  undsr  D  suffice  for  v;ell 
cxecuted  ;7indo;v3  not  too  lE'ich  sxposcd  to  3tcrn:s,  but  ^«rith  inf- 
crior  exécution  and  exposed  location  is  requirsd  an   incrcase 
of  9/4  or  double,  ;vhile  on  tne  otner  hand  for  sspscis.ily  proc- 
ectsd  ;7indOnS  the  loads  on  the  huilions  ssy  ce  als  reducco. 
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?or  Tablss  A  and  B  see  the  original  .vork,  p.  466,  467. 

Note  on  Table  A.  Lengths  over  10  m  are  given  ia  m,  over  25  x 
are  not  included. 

In  flexure  by  wind  is  assumed  no  résistance,  but  the  selàco: 
occurring  edge  pressure  is  taken  as  double  the  average  comprsc- 
sion,  thus  being  10,  20  or  40  kil  per  sq.  cm,  according  to  the 
materi  al . 

Note  of  Table  3.  The  Table  applies  for  a  ïïind  pressure  of  1^0 
kil  per  sq.  m  with  the  assumption,  that  in  each  cross  section 
of  the  mullion  the  compression  remains  within  the  middle  half. 

(Rise  X  of  the  pressure  curve  =  -t,  see  Pig.  11511.  it  is  reo- 

-   .  2  10 

uired  that  the  compression  remains  vrithin  the  kern  (x*, — 1( 

9       36 
so  that  the  values  of  D  ars  to  be  aultiplied  by  -.  A  continuel 

5 
réduction  of  the  tabular  values  of  D  with  even  the  best  exécu- 
tion vrould  lead  to  destruction,  even  before  the  limiting  value 

1 
of    -    D    is    reached. 
2 

Aiiplication  of  th3  creceding  rssu-lts. 
Limitation    of    the    hei^hts    of    mullion s    by    tracery. 
A.    kiength  and  dimensions   of  m'allioris.    It  nas    just  oeen  sncYn 
'.ïhat  limits  of  the  hsight  of  a  riiullion  of  dcfinite  cross  sect- 
ion are   ^ivsn   by  the  danger  of   cucklin.^,   and   even  n:orc   oy  tnr 
77ind077  stress   (p  495   ^nd  ïiblo  A).    To  observe  thèse  liaits,   il 
is  siiiiplest  tôt  to  zzliz  the  ;7indo:ï  excsssively   hi,^,h,    and  to 
give  the  mullions  theicselves  a  sufficiently  large  cross   section. 
But  nov.  in  sose  cases  an  increase  in  the  height  of  the  window 
iïiay  seem  ivorth  making  -.Yithout  too  great  strsngthening  of  the 

mullions.    îhe  nearest  means  for  this  ivas  already  crovided   by 

fi 

the  earliest  Gothic,  and  was  afforded  by  window  tracery  exten- 
ding  far  doïfn;7ard,  that  ha3  a  practical  value  not  only.in  an 
architectural  but  in  .Tore  than  one  respect  also  (p.  500).  A 
comparison  of  the  iate  Gothic  7jindo;Y  (?ig.  1152)  '/rith  the  lar- 
ly  Gothic  tracery  window  ('^ig.  1153),  soows  how  iTiarkedly  dif- 
férent are  the  lengths  of  tne  mullions  in  vîindows  otaerwise 
niade  of  equal  dimensions. 

A  second  means  of  limiting  the  free  length  of  aullions  is 
afforded  by  a  tracery  arcade  in  the  lo'wer  part  of  tne  window. 

(Fig.  11'34). 

Transvsrse  stiffening  of  high  mullions. 
Also  ^hore  thèse  do  not  luffice,  there  remains  as  a  third 
iceans  an  intermediate  stiffening  of  one  or  even  several  placer 
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aoove  3ach  other,  as  a  b  ii  ?ig.  1_55.  Thèse  may  consist  of  a 
horizontal  mullion  bar,  of  a  séries  of  arches  ivith  or  without 
gables  (Fié.  1-55  b)  or  fiially  by  a  séries  of  panels  of  trace- 
ry  (?ig.  1155  c)j  in  some  oases  a  passage  may  extend  across 
for  watching  the  ;ïindow  at  such  places,  that  can  be  supported 
by  an  arch  from  the  jaœbs  or  by  spécial  supports  underneath, 
and  so  can  contribute  more  effectively  to  tne  stiffening  of  t 
the  -^indow. 

Ail  thèse  transverse  stiffenings  whather  made  by  the  middle 
division  a  b,  the  lower  aroade  at  c  d  or  by  the  upper  area  of 
the  tracery  at  the  height  s  f,  hâve  to  prevent  not  only  the 
buckling  of  the  mullions  but  also  the  bending  by  the  wind. 
Therefore  the  stiffening  seen  in  plan  (?ig.  1156)  must  act  li- 
ke  a  horizontal  arch.  The  Tind  pressure  against  the  mullions 
and  glass  will  contribute  to  the  stiffening,  and  at  ths  point 
p  of  the  stiffening  (Pig.  1155)  acts  the  wind  pressure  on  the 
hatched  area,  whicn  is  easily  calculated  by  multiplying  the 
area  of  this  surface  by  th3  unit  pressure  {130  kil  per  sq  m), 
Thus  sach  intersection  rec3ivôs  its  definite  fiini    pressure,  as 
K^,  Kr>,  Kc^,  in  the  plan,  Fig.  1156.  Thèse  forces  coibine  in  a 
line  of  support  TTith  ths  rise  x,  .ïhich  can  be  followed  further 
by  graphies  or  calculation.  IJor  the  last  T.ethod  a  srrall  sxaisplc 
xay  find  a  place. 

Exaœple.  A  ifindovï  3.5  œ  Tiae  may  havs  3  n:ullions  averaging 
0.9  m  on  centres,  -.ïhich  ar'5  of  eut  stone  and  exhibit  the  cross 
section  in  Fig.  1150,  Sq  en  thick,  4o  cm  deep,  600  sq.  cm  in 
area,  11  cm  length  of  kern.  At  mid-height  the  windo;T  has  a  hor- 
izontal bar  of  the  same  cross  section  (a  b  in  Fig.  1155),  and 
above  and  below  it  the  fres  length  of  the  mullion  a  e  â.nd  a  c 
is  5  m.  The  wind  pressure  on  each  intersection  (Uuj  Iiatc'ieJ 
area)  accordingly  amounts  to  5.0  x  0.9  =  4.5  sa.  m,  and  4,5  ^ 
120  =  54^  %il  =  K;^=  K2=  K3  (Fig.  1155).  Sstablishing  the  requi- 
rement  that  the  line  of  suoport  must  remain  within  the  kern, 
then  also  x  =  11  cm,  the  moment  équation  for  ^he    half  A  B  of 
the  brace  on  which  the  preisure  K^  and  half  the  pressure  Kg, 

;ïith  the  Divot  V':-    H  x  =  K.  x  0.90  +  -2  x  1.8O. 

? 
Inserting  the  valueu  of  x  =  0.11,  K^=  Kg'  ^^O,  the  thrust  in 

the  brace  is;  H  =  8333  kil. 

îhis  would  produce  in  the  cross  section  of  500  sq.  cm  an  av- 

8333 

erage  compression  of =  14.7  kil,  or  ni  ta    tne  assumed  rizc 

500 
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=  length  of  the  kern  a  maxiaiuœ  edge  comperssion  being  double, 

thus  29.4  kil  edge  compression  par  sq,  cm.  Thèse  pressures  are 

still  permissible  with  verv  good  exécution  for  quite  strong 

eut  stone. 

2or  stone  of  less  strength  or  a  still  greater  breadth  of  win- 

dovr,  the  simple  horizontal  mullion  bar  would  no  longer  suffice, 
and  then  would  hâve  to  be  chosen  a  stiffer  arrangement,  like 
two  bars  above  each  other  and  connected  by  tracery,  which  woulà 
then  divide  the  work.  A  siniilar  stiffening  must  be  possible  iu 
the  direction  e  f  of  the  atrcade  c  d  at  the  lower  end  (Pig,1155), 
tèe  pressure  area  of  the  wind  is  hère  somewhat  less. 

Since  the  cross  bars  hava  to  act  as  horizontal  arches,  the 
end  joints  in  theœ  will  be  eut  oblîquely  to  correspond, 

E.  Loading  of  the  lEullions.  Parther  above  (p.  494  and  Tables 
A  and  3),  there  is  sho'.vn  ût,t  areat  a  load  tiie  iflullion  can  bear 
■rfithout  too  great  stress,  inà   on  the  other  hand  ï<hat  niinimuffi 
load  it  iBust  hâve  in  order  not  to  be  broken  by  the  -ffind.  Ii.  is 
theo  to  place  this  load  skilfully  on  the  .iiallion;  it  œay  either 
rest  comfortably  on  the  lEullion  or  it  niay  become  effective  vîhsn 
the  7jind  tends  to  bend  the  Tiullion. 
Loading  by  the  traoerv, 

1.  The  préférable  solution  is  ai?7ays  cotaincd  vjîien  the  trac- 
ery alone  is  sufficiently  heavy  to  serve  as  a  suificient  load- 
ing, vfhich  is  the  cast,  in  ^nost  ïarly  Gothic  tracery  -.Tindows. 
The  tîsst  construction  occurs  .vhen  the  îEullions  and  tracery  are 
first  inserted  after  the  setting  of  the  other  njasonry. ,  so  tnat 
an  open  joint  remains  betw3en  the  tracery  and  yiinûcTi   arch;  wh- 
ile  the  falling  ont  of  tue  tracery  is  prevented  by  tongued  con- 
nection, etc.  (?i^s.  1143  to  1143  c). 

Occasional  loading  by  the  windoïf  arch. 

2.  Another  case  occurs  ifhen  the  tracery  of  itself  is  not  suf- 
ficiently heavy  for  the  mullions  to  be  résistant  to  the  wind, 
Dut  it  lies  ceneath  the  --^indow  arch,  so  that  hère  usually  no 
considérable  transfer  of  force  occurs,  that  on  the  contrary 

in  wind  bhe  tracery  can  be  strongly  loaded.  Maturally  the  7iai- 
âht  of  the  windov»  arch  yjith  the  masonry  lying  on  it  must  be  at 
least  so  great,  that  it  can  be  raised  (îable  5),  but  on  the  o 
other  hand  this  upper  mass  ?/ill  be  increased  -.vithout  limit,  s 
since  it  usually  does  not  prsss  on  the  mullions. 

The  correct  relation  of  the  différent  parts  strongly  dépends 
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on  the  mode  of  exécution,  Tf  the  mullions  hâve  settled  too  lit- 
tle,  the  window  arch  will  lie  on  it.{And  the  tracery  and  crush 
them  if  the  load  on  the  îriadow  arch  is  very  great.  See  p.  501). 
On  the  contrary  if  the  mullions  hâve  settled  too  much,  so  that 
betïreen  the  tracery  and  th3  window  arch  is  an  open  joint,  and 
if  this  be  only  1/2  or  1  mu  thick,  there  occur  in  wind  on  acc- 
ount  of  the  rigidity  of  th3  stone  injurious  movements  and  edge 
pressures,  that  in  some  cases  may  become  damaging  (p.  502).  T 
Therefore  in  the  construction  according  as  it  settles  more  or 
less  later  or  at  the  same  time,  in  the  last  case  the  tracery 
can  even  be  utilized  as  a  centering  for  the  «indow  arch,  when 
it  can  be  recommended  that  between  them  be  inserted  lead  keys 
at  small  distances,  which  can  pcevant  too  ^Te&t    a  transfer  of 
pressure  from  above, 

Just  as  in  the  manner  described,  the  tracery  under  the  vrindow 

arch  supports  it,  in  windoTs  of  coœpound  Systems  the  smaller 

s.  ■  ■ 
System  stresses  the  larger  one  in  the  vrind,  which  in  a  similar 

construction  of  both  is  also  done  with  greater  security.  Since 
the  strong  cross  section  of  the  larger  mullions  are  also  carr- 
ied  up  in. the  tracery,  so  as  tts  weight  is  advantageously  inc- 
reased,  so  that  such  a  comoound  Tfindoîr  is  to  be  termed  a  favor- 
able construction,  whose  g'^neral  effect  is  mostly  to  be  refer- 
red  to  ease  1 . 

Permanent  loading  by  the  vrindov;  arch. 

3.  The  tliird  case  consis'^.s  in  this,  that  the  ivindow  arch  vfitn 
its  load  presses  permanently  on  tne  tracery,  therehy  keeping 
this  and  the  mullions  unde?  compression.  This  effect  can  be  ïï: 
more  safely  obtained,  when  tns  mullions  and  tracery  are  execu- 
tsd  in  a  material  settling  less  than  the  other  masonry,  and 
the  windo'.v  arch  is  turned  over  the  compound  tracery  as  a  cent- 
ering;  now  if  the  œasonry  settles  at  the  sides  of  the  arch,  the 
arch  itself  will  rest  on  the  tracery,  even  nanéin^,  on  it,  which 
may  even  resuit  in  visible  cracks.  A.ccording  to  the  proportion 
of  the  settlement  ;7ill  the  arch  represent  only  the  little  hat- 
ched  portion  of  the  masonry  d  f  e  (:?ig.  1157)  or  the  greater 
portion  m  a  b  c  n;  it  may  also  be  possible  that  comïïionly  but 
the  small  part  rests  on  it,  but  in  wind  if  its  weight  is  not 
sufficient,  the  greater  pi^ce  of  the  ^vall  participâtes. 

At  Tfàatever  inclination  the  lines  m  d  and  e  n  rise  dépends 
on  the  bondin^î  of  the  masonry.  The  total  -.veight  of  the  arch 
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with  the  overload  œdaboanin  the  calculation  of  the  pos- 
sible vault  or  roof  loadin?  must  at  least  be  so  great,  that 
the  masonry  in  wind  is  not  raised  by  the  aiullions  (see  D  in  T 
Table  3)  and  must  at  most  be  so  great,  that  the  load  on  the 
mullion  remains  below  the  allowable  limit  (see  ?  in  Tair.les  A 
and  B),  otherwise  this  kinâ  of  stress  in  the  mu liions  is  not 
in  place.  The  tracery  loses  very  œuch  in  importance  by  this 
mode  cf  construction,  so  t'iat  it  is  3tron-{ly  re.j  i,;*  i  o  i.eu  or  can 
even  be  entirely  omitted,  and  the  lullions  are  then  directly 
beneath  the  window  arch  as  in  tnann  rrorks  of  r.Site    Gothic  and 
Renaissance;  thereby  is  produced  the  oost  tasteless  expression 
of  this  mode  of  exécution,  which  geneaally  is  least  satisfact- 
orji  in  construction  and  taste. 

The  test   solution  always  remains  ons  sufficiently  heavy,  ^vitl: 
simpls  or  coiupound  tracery,  tnat  aoss  net  requirs  ths  aid  of 
tus  ïïindo:Y  arch  at  ail,  or  only  needs  to  stress  it  in  the  urg- 
snt  cases.  The   magnitude  of  ths  load  of  the  masonry  built  above 
the  ?findo.v.  is  then  aiade  entirely  independent  of  the  window  itss^ 
Execution  of  the  joints. 

3.  ïxecution  of  the  joints  and  crushing.  Joints  are  TwCeritlv 
Z3.d.e   in  liiri3  or  cèdent  mortar,  ?rhers  it  is  to  be  considered, 
that  lime  mortar  settles  iLore  and  reir^ains  plastic  longer,  '»hiic 
cenent  mortar  quickly  sets  and  thus  its  volume  changes  less. 
"ïhich  mortar  is  niore  suitable  is  to  oe  decided  only  in  each 
case,  ".vhere  the  preceding  considérations  of  the  loading  of  the 
mullions  afford  the  necessary  indications.  ïïith  high  millions 
of  eut  stone  in  cernent  mortar  in  order  to  make  slight  ciîushine 
not  injurious  together  ïïith  the  resulting  excentric  transfers 
of  pressure,  it  is  stronglT  recommended  to  fill  one  joint  ;7ith 
a  lead  plate,  upper  or  lov.-er,  or  better  three  joints,  nameln 
the  upper,  middle  and  lower,  indeed  best  so  that  ths  joint  re- 
mains open  at  the  outer  and  inner  edges  for  1/2  to  1  cm. 

îoo  long  and  too  short  mu liions. 

Although  stone  also  does  net  lack  a  certain  elasticity,  it 
can  change  its  length  only  i'^ithin  moderate  limits.  If  a  stone 
bar  be  compressed  more  than  1/10,000  of  its  length,  the  stress 
generally  considered  as  allowable  is  already  exceeded,  and  if 
the  shortening  is  continued,  most  stones  v/ill  be  crushed  befor-'^ 
the  shortening  attains  1/1000.  By  compeession  a  mullion,  ^'îhen 
in  conseguence  of  too  great  length, is  too  stronély  loadsd,  th- 


637 
therefors  it  can  only  avoii  this  overloadiog  whe.i.  the  différe- 
nce in  lengtii  is  very  amall.  An  elongation  of  too  short  a  ieuI- 
lion  can  usually  scarcely  ooms  in  question,  since  with  the  sli- 
ght  résistance  of  stone  and  mortar  to  tension  the  joints  will 
open  very  soon.  Therefore  it  is  briefly  indicated  to  follow  to 
a  conclusion  what  danger  my  resuit  to  tëe  ïï^ullions,  if  in  con- 
séquence of  crushing  or  of  unequal  sèttlemeat  certain  joints  open. 
Formation  of  open  joiits. 

?cr  -.vindows  ;7ith  heavy  and  loosely  seL  tracery  (Gase  1,  pôOO) 
an  opening  of  the  gqints  i^  not  easily  feared;  if  the  mullions 
settle  the  tracery  Œoves,  so  that  between  it  and  the  iiullions 
can  no  goint  open,  but  a  vn.dening  of  the  joint  above  the  ton.^ue 
before  provided  in  this  càze   in-  the  groove  beneath  the  window 
arch  is  injurions.  Only  i^hen  the  tracery  is  firnîly  fixea  betvj- 
een  the  jaiKbs  could  also  be  formed  an  injurious  open  joint  bs- 
tiveen  tracery  and  mullions. 

More  to  be  feared  is  the  openin.g  of  joints  in  windovïs,  that 
assume  a  direct  transfer  of  pressure  iroiD  the  Tfindow  arch  to 
the  îEullions  ((Cases  2  and  3»  P«  500),  and  indeed  the  openinî< 
betv/esn  ?rindow  arch  and  tracery  or  between  tracery  and  mulli- 
ons occurs,  we  shall  briefly  treat  only  tne  latter,. 

Tipping  of  the  mu 1 lion  at  an  open  joint. 

If  no  side  forces  act,  the  openin^  of  the  joint  woald  be  of 

no  conséquence,  but  when  a  strong  wind  occurs,  even  a  very  low 

mullion  îfithout  upper  load  -.fill  tip  on  the  lovTer  edge  B  (Fig. 

1158),  since  the  pressure  area  of  the  irind  is  great  and  the 

weight  of  the  mullion  is  vary  small.  If  the  open  joint  Z  is  su- 

fficiently  large,  the  entire  mullion  may  overturn,  if  any  res- 

traint  by  storm  bars  is  absent,  and  indeed  mullions  with  len<^th 

1  exceeding  10  times  the  djpth  t  ^ill  overturn  when  Z  =  1/200. 

More  slender  mullions  rrith  lengths  of  15  t  can  fall  if  Z  = , 

1       4r>0 

and    very    slender    ones    occur    with    1    =    20    t,    even    if    Z    =    . 

■^  800 

A  mullion  6  m  long  and  40  cm  deep  (l  =  15  t)  might  also  overt- 

6 

urn    unhindered    î»hen    the    joint    has    at    least    Z   =    - — ,  thus    1.3    crr. 

450 

or  1  l/3  cm. 

If  the  joint  be  thinner,  the  mullion  would  not  overturn  watn- 
out  hindrance,  for  the  edg3  S  would  rest  against  the  upper  sur- 
face as  shown  in  ?ig.  1158  a.  If  in  the  example  given  with  the 
mullion  6  m  long,  tne  join^-  is  only  open  l/S  cm  instead  of  1  l/- 
cm,  the  angle  S  would  lie  beneath  the  middle  of  tho  upper  surfacaa 
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But  the  mullion  would  not  probably  remain  in  this  position,  but 
would  break  in  the  next  monent  as  in  Pig.  1158  b»  Tben  a  line 
of  support  îfould  be  formed  through  the  points  P  C  B,  whioh  ex- 
erts  a  great  lengthwise  pr3ssure  (p.  495).  Since  the  deges  in 
contact  could  not  transmit  this  pressure,  the  stoû©  would  cru- 
sh  at  them,  until  a  sufficiently  large  contact  area  is  produced, 
(Pig.  1160  a),  and  then  occurs  no  splitting  off  of  the  greater 
part  (Pig.  1160  b),  so  that  a  mullion  of  very  hard  stone  in  tue 
case  would  corne  to  rest,  and  îtould  remain  protected  from  break- 
ing.  Whether  the  mullion  rsturns  to  the  original  position  after 
the  stopping  of  the  wind  i3  doubtful,  but  in  any  case  by  répé- 
tition of  thèse  movements  could  easily  be  destroyed. 
Breaking  of  the  mullion  at  an  open  joint. 
?ar  less  dangerous  is  th^  open  joint  if  the  overturning  of 
the  mullion  in  its  entire  length  is  prevented,  and  the  opposing 
thrusts  of  the  ends  are  avoided  by  doweling  (Pig.  1161  d),  or 
by  cutting  the  joints  as  in  Figs.  1161  to  1161  c,  or  finally 
by  grooving  the  storm  bars  in  the  upper  and  lower  ends.  If  it 
is  feared  that  the  opening  may  indefinitefy  occur  in  the  uppsr 
or  lOTTor  joints,  thus  the  1i  ;:•  o]  ,o  c.  :,  ■;,  ;,  is  to  be  prevented  in 
the  latter.  If  the  settling  of  the  mullio»  fsrms  an  open  joint 
Z  at  top,  so  that  the  mullion  can  break  as  in  ?ig.  1159,  for 
this  is  at  least  4  times  ai  ^reat  a  thickness  of  the  joint  as 
for  tipping  as  in  Pig.  1153.  The  prsceding  mullion  6  m    long 
must  then  hâve  a  play  of  5  l/S  cm  in  crder  to  free  itself.But 
since  great  pressures  are  not  to  bc  considered,  onln  a  xoderate 
bending  is  to  be  expected,  as  shown  in  Fig.  1160.  Then  three 
joints  open  and  aline  of  support  3  C  G  is  formed,  that  again 
causes  crushing  of  the  angles  furtunateiy  (Pig.  1160  a),  yet 
not  without  always  coming  to  rest.  V7hen  large  pièces  are  broken 
off  (fig.  1160  b)  there  re-sults  a  crash,  ani  the  stress  at  the 
points  of  contact  ever  moves  toward  the  absolute  limit  of  rés- 
istance, from  which  it  results  that  open  joints  in  the  mullions 
of  Windows  are  not  entirely  inconceivable,  unless  by  strong  o 
continuous  storm  bars  destriction  is  made  impossible.  Since  the 
lack  of  thelatter  at  other  places  bas  already  bean  illustrated, 
it  is  ad vis ab le  to  dévote  the  necessary  attention  to  the  cons- 
truction of  the  mullions.  Most  reliable  ;fill  always  be  Windows 
with  heavy  tracery  inserted  in  over  the  mullioas  in  grooves, 
as  to  be  emphasized  later.  If  further  the  mullions,  as  in  many 
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But  tb«  Dullion  would  not  probably  remain  in  tbis  position,  bat! 
woald  break  la  tbe  next  moiaent  as  in  Fig.  1158  b,  Tben  a  lioe 
of  support  would  be  formed  tbrougb  the  points  P  C  B,  wbiob  ex- 
erts  a  great  lengtbwise  prsasure  (p.  495).  Since  the  deges  in 
oontaot  oould  not  transmit  tbis  pressure,  tbe  stone  would  cru- 
sb  at  tbem,  uûtil  a  suffioiently  large  contact  area  is  produoedl 
(Pig.  1160  a),  and  tben  ocours  no  splittiag  off  of  tbe  greater 
part  (pig,  1160  b},  so  tbat  a  mullion  of  very  bard  stone  in  the 
case  would  oome  to  rest,  and  would  remain  protected  from  break- 
ing.  Wbetber  tbe  mullion  returns  to  tbe  original  position  after 
tbe  stopping  of  tbe  wind  is  doubtful,  but  in  any  case  by  répé- 
tition of  tbese  movemeats  oauld  easily  be  destroyed. 
Breaking  of  tbe  mullion  at  an  open  joint. 
far  less  dangerous  is  tbs  open  joint  if  the  overturning  of 
the  mullion  in  its  entire  lengtb  is  prevented,  and  the  opposing 
tbrusts  of  the  ends  are  avoided  by  doweling  (Pig.  1161  d),  or 
by  cutting  the  joints  as  in  Pigs.  1161  to  1161  c,  or  finally 
by  grooving  the  storm  bars  in  the  upper  and  lower  ends.  If  it 
is  feared  tbat  the  opening  may  indefinitety  oocur  in  the  upper 
or  lower  joints,  thus  the  lispl  ac^rren  t,  is  to  be  prevented  in 
the  latter.  If  the  settlin^  of  the  mullio»  fflrms  an  open  Joint 
Z  at  top,  so  tbat  the  mullion  can  break  as  in  Pig.  1159,  for 
tbis  is  at  least  4  times  ai  great  a  thickness  of  the  joint  as 
for  tipping  as  in  Pig.  1158.  Tbe  preceding  mullion  6  m  long 
mu8t  tben  bave  a  play  of  5  1/3  cm  in  order  to  free  itself.But 
sinea  great  pressures  are  not  to  be  considered,  onln  a  moderate 
beading  is  to  be  expected,  as  sbown  in  Pig.  1160.  Tben  tbree 
joint!  open  and  aline  of  support  B  C  G  is  formed,  tbat  again 
oausti  oruibiag  of  tbe  angles  furtunately  (Pig.  1160  a),  yet 
DOt  wltbout  always  ooming  to  rest.  ïïben  large  pièces  are  broken 
off  (fig*  1160  b)  tbere  résulta  a  crash,  and  the  stress  at  the 
peintf  of  oontaot  erer  movei  toward  tbe  absolute  limit  of  res- 
lltAOOti  frOB  ffblob  it  retulti  tbat  open  joints  in  tbe  mullions 
of  «Ifldewi  êtê   not  ontirtl?  iaoonoeivable,  unless  by  strong  c 
OOflllflttOtti  ftoro  ban  doftriotion  it  aade  impossible.  Since  tbe 
l*«k  of  ihê'lAtiêr   at  othet*  plaooi  hai  already  been  illustratedi 
il  !•  âdfiaable  to  dovote  tbt  neoesiary  attention  to  tbe  cons- 
iruotlon  of  tbe  «lUlliOBi.  Most  reliable  till  alwayi  be  windoirs 
«fith  heayy  traoery  Instrtel  in  over  tbe  mullioas  in  grooTes, 
«•  io  bo  9m9hàêi»êi    iattr.  If  furtber  tbe  mullions,  as  in  many 
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Early  Gotbic  examples,  consist  of  a  single  strong  atone,  that 
is  pravented  from  tipping  by  anchoring  beneath  tbe  traoery,  t 
then  naturally  is  thereby  -net  ail  danger  most  effeotively.  But 
also  the  other  arrangements  with  careful  exécution  will  show 
themselyes  permanently  allowable,  unless  great  pressures  oooup 
to  loosen  the  entire  structure  of  the  building, 

2.  Arches  and  window  tracery  in  gênerai. 
Development  of  tracery. 

The  word  Masswerk  (trace?y),  i.e. ,  measured  work,  is  in  coq- 
trast  to  foliage  or  to  ornement  foriced  by  a  free  hand,  and  it 
accordingly  dénotes  the  transition  from  purely  structural  to 
ornamental  fooms.  Accordin'^  to  the  place  and  the  tendency  of 
its  employinent  the  former  or  sometimes  the  latter  élément  pré- 
dominâtes in  it. 

Tracery  consists  of  geometrical  ground  forms  arrangea  beside 
or  inserted  within  each  other,  that  either  retain  their  simpli-l 
City  or  are  more  detailed  by  a  combination  '.«fith  other  forms. 
Perhaps  in  no  other  form  is  expressed  the  ground  law  of  Gothic 
art:-  that  ail  must  serve  the  highest  purpose  and  every  part 
be  subordinate  to  the  whole,  most  clearly  in  tne  tracery,  tnat 
even  makes  abstract  mathemitical  figures  serviceable  by  a  dst- 
ailing,  that  only  demonstrates  mors  plainly  the  essential  peca- 
liarities.  It  is  iike  geom3try  brought  to  life. 

But  the  tracery  is  no  me?6  surface  décoration  Iike  the  3reek 
fret  and  the  Moorish  interlacings  of  lines,  but  by  means  of  its 
members  having  depth  it  is  a  forra  in  space,  aé  independent  ?rall,| 
that  may  be  eithsr  perforated  or  closed.  Since  Gothic  art  pro- 
ceeds  to  form  the  entire  architectural  mass  with  a  strongly  3 
connected  skeleton,  or  according  to  the  modem  expression,  to 
substitute  strength  for  ffla«5s,  then  in  tracery  the  skeleton  con- 
sists of  the  members  enclosing  the  différent  figures.  The  èlas- 
tic  strength  of  the  lines  replaces  the  masses  omitted  in  the 
perforated  or  sunken  panels,  and  the  constructive  principle  of 
the  entire  architectural  work  is  thus  reflected  hère  at  a  siall 
scale. 

But  in  a  neglect  of  this  structural  importance  lay  a  danger 
of  misuse.  The  corporeal  tracery  became  a  surface  décoration, 
that  indeed  is  very  rich  and  charming,  but  according  to  an  ss- 
timate  of  its  value,  it  can  only  be  placed  in  the  same  lins 
?7ith  that  Moorish  surface  Tork.  At  the  end  of  the  middle  agss 
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coluîCQS  sas  ûot  relievsd  thereby.  îhis  could  first  occur  Nûen 
the  separate  arches  -aère   r^placed  by  a  great  and  comaiOD  blind 
arch  eztending  over  àii  op^niogs,  this  passiné  through  the  en- 
tire  thiokness  of  the  wall  as  a  relieving  arch.  Then  the  wall 
beneath  this  arch  could  agT.in  be  redàced  ;in  thickness  and  evsn 
placed  on  a  single  row  of  oolunins,  omihhing  the  cap  stones  {yU 
1163,  cloister  at  Riga,  beginning  of  13  th  century). 

Thus  already  for  a  continuons  wall,  whether  it  supported  va- 
ults  or  not,  the  great  thickness  îe2  to  combining  the  openings, 
and  the  introduction  of  cross  vaults  with  buttresses  dividing 
the  wall  into  separate  panels,  indicated  this  so  much  the  morej 

Best  can  be  follovïed  the  influence  of  vaulting  in  the  treat-| 
ment  of  ivindows  in  the  middle  aisle  of  the  basilica.  The  basil- 
ica  with  beaiE  ceiling  shows  a  continued  séries  of  separate  s^in- 
dows,  whose  spacing  often  had  no  relation  to  the  divisions  of 
the  lower  arcade,  By  the  use  of  cross  vaults  the  Windows  must 
be  regwlarly  placed  in  the  side  wall.  A  single  windou  in  each 
bay  would  generally  afford  boo  little  light,  so  that  groups  of 
two  or  three  others  must  b'3  placed  beside  each  other  (Pig. 
1165},  but  the  RomaDesque  churches  then  tetained  heavy  and  dee^ 
jambs  for  suall  widths. 

Relieving  arch  above  several  openings. 

As  an  expédient  was  hère  again  presented  the  relieving  arch 
conibining  the  Windows,  under  which  the  thickness  of  the  wall 
could  ce  reduced,  as  this  could  serve  as  a  separate  arch,  or 
it  could  take  the  place  of  the  side  arch  passing  through  the 
entire  thickness  of  the  wall,  and  this  was  so  rcuch  more  poss- 
iile  in  the  beginning  ^othic,  since  the  supporting  mass  was  t 
transformed  to  the  pier  (?lg.  llv^5  a)  as  the  wall  under  the 
relieving  arch  no  longer  had  to  support  anything,  the  pièce  of| 
wall  remaining  between  two  Windows  could  also  be  reduced  en 
width,  and  the  Windows  moved  near  each  other  ('?ig.  II65  a). 
When  in  this  manner  two  orlinary  splayed  jambs  (Fié.  II66)  wer| 
brought  together,  there  re-nained  between  them  a  thin  iTiUllion 
with  the  plan  of  ?ig.  II66  a,  or  if  two  Windows  ilanked  by  col| 
umns  came  close  together  (^ig.  1167),  there  finally  disappeare] 
entirely  the  flat  pièce  of  wall  (?ig.  1167),  columns  I  and  II 
were  combined  in  a  single  column,  and  the  remaining  bit  of  t'ael 
wall  beaame  the  mullion  indicated  in  ?ig.  1167  a.  Thus  was  fopj 
med  in  ar  entirely  natural  way  the  typical  plan  of  a  mullion 
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in  Pigs.  llv-6  a  and  ll67  a.  In  the  plao  of  Pig.  1167  a  aien  werel 
led  to  insert  the  necessary  intericediates  to  receive  the  reba- 
te,  when  glazing  was  to  be  added  in  arcades  with  coupled  colu- 
mns  (Pig-  1162  a),  ïïith  th3  closely  adjacent  window  openings 
were  directly  enclosed  by  the  side  arch  (^ig.  11^5)  or  b|i  a  se-| 
perate  smaller  relie?ing  arch  when  they  did  not  occupy  the  en- 
tire  length  of  the  bay,  has  already  been  stated. 
Perforating  the  tyanpanum  of  the  arch. 

If  now  two  or  more  openings  occur  beneath  a  common  arch,  th- 
ere  remains  a  tympanum  wall  above  them  (gig,  II63) ,  aod  to  open| 
this  ;ças  naturally  the  next  step  indicated,  and  for  this  purp- 
ose  could  be  employed  one  or  more  circles  or  some  other  geoice- 
trical  figure  (trefoil,  quitrefoil).  Pig.  II64  shows  a  perfora-l 
ted  tympanum  from  an  entirely  Romanesque  cloister  at  Xônigslut- 
ter,  and  Pig.  ll6S  one  fro-n  the  Sarly  Gothic  cloister  at  Pisch-| 
beck  (both  from  Hase' s  Niedersachsen).  At  the  window  from  ths 
collegiate  church  at  Wetter  (Pig.  II69)  three  trefoils  toléra^ 
bly  close  together  are  employed.  Preferably  ths  tympanums  v;ere 
made  of  rubble  or  brick,  the  material  determioing  the  character| 
of  the  openings.  Pven  this  first  stage  of  the  development  01 
tracery  does  not  lack  its  spécial  charm.  If  the  openings  ivere 
not  glazed,  they  could  be  nost  simply  eut  with  rectangular  jaiii-| 
bs  (Pig.  1170).  The  glazing  may  lie  flush  with  the  inner  surf- 
ace in  the  little  rebate  m,  but  chiefl-y  is  in  the  middle  of  tlie| 
jamb,  that  shous  the  profile  in  Pig.  1170  a  to  c,  elsewhers  u 
usual  on  the  mullions. 
Tracery  bars. 

The  openings  soon  increa3ed  in  number  and  size  and  adjoined 
each  other,  so  that  they  left  little  of  the  surface  of  the  tyii;-| 
panum  beyond  them,  and  thu3  the  jambs  were  so  close  together, 
that  also  tëe  profiles  sho^n  in  Pigs.  II66  a  and  II67  a  origi- 
nated  hère.  Thèsesprof iles  then  continued  as  curved  bars  arouDi| 
every  opening  so  that  they  passed  into  each  other  at  the  points 
of  contact  (Pig.  1171),  and  also  with  the  section  m  n  of  the 
same  cross  section  in  Pig.  1171  a  exhibits  a  favorite. and  frserj 
cross  section  n  n  of  the  cir.  But  thereby  was  completed  the  p 
pro^er  devilopment  01  the  tracery,  where  a  single  enrichment 
was  yet  added  for  great  Windows  the  arrangement  of  the  main 
tracery  in  this  inserted  s'ibordinate  tracery,  whereby  in  the 
tracery  and  the  mullions  e^ually  originated  the  combinations 
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Df  the  larger  and  smaller  3ystem3.(Pigs.  1262,  126S). 

Before  we  pass  more  fully  to  the  window  tracery,  it  is  neces- 
sary  to  treat  the  différent  forms  of  the  tseatment  of  certain 
sver  recurring  forais  of  tracery,  such  as  polyfoils,  cus^s,  fish- 
bladder,  etc.,  in  a  connected  form  by  themselves. 
Romanesque  forms. 

Besides  the  simple  round  arch.  Romanesque  art  very  freouent- 
ly  employsd  both  in  arched  friezes  as  well  as  openings  for 
light  and  doors,  ths  sportive  trefoil  arch  (ffig.  1172)  coiDposeâ 
of  several  circular  arcs,  that  besides  a  round  also  soon  sho;v- 
ed  a  pointée^  tc;  {9±i^.    11-7'^).  tikewise  occurred  in  place  of 
circular  openings  (S'ig.  1174)  cross-shapa^  or  those  of  purely 
ornSffiental  form  (Pig.  1175  fr'om  Naumburg,  according  to  RedtsQ- 
bâcher),  but  more  comniOQly  appeared  trefoil,  quatrefoil  and  p 
polyfoil  openings  (Pigs.  1176,  1176  a,  1176  b),  that  are  naaed 
according  to  ths  nuniber  of  circular  arcs,  trefoil,  (Pig.  11/6  b), 
quateefoil  (Pig-  1176),  cinquefoil  (5'ig.  1176  a),  or  generally 
polyfoil.  The  jambs  -nere   cit  square  or  surrounded  by  mouldiQgs, 
/chen  the  projecting  angles  or  ths  cusps  frequently  had  rich  or- 
^  namental  terminations.  The  openings  were  frequently  eut  througb 
single  slabs  of  stone,  or  'vhere  this  ?;a3  impossible,  men  sougnt 
to  makê  the  ashlars  as  large  as  possible,  and  the  joints  ?/er3 
mostly  eut  square  across  the  mouldings.  In  Pigs.  1172  to  1176 
are  given  varions  modes  of  jointing. 

Early  Gothic  forms.  Cusps  Trith  full  bar  moulding. 

Ail  thèse  fornis  were  firs^  transferred  to  Gothic  almost  uncii- 
anged.  Then  when  men  began  to  separate  the  perforated  slabs  of 
the  tympanums  into  tracery  bars,  the  outlines  of  thèse  figures 
were  constantly  saffounded  by  the  bar  moulding.  The  angles  or 
cusps  were  also  formed  by  the  complète  bar  moulding  (Pig.ll77)' 
Porms  of  tracery  of  this  kind  that  combine  trefoil  arches  and 
polyfoils  in  the  most  varied  ways  are  particularly  common  in 
tne  second  quarter  of  the  13  th  century  in  use.  Pigs.  1235  ^^ 
1239  and  1241  give  examples  of  thsm.  About  the  middle  of  the 
13  th  Centura,  appeared  in  -nany  places  almost  contemporaneously 
the  proper  cusp,  that  does  not  form  a  separate  bar,  but  grows 
sidewise  out  of  one  as  sho-vn  by  Pigs.  1173,  1179,  1131,  etc.. 
îhe  entirely  free  trefoil  arch  (?ig.  1177)  there  returns  to 
the  pointed  arch  in  which  the  cusps  are  added  in  the  form  of 
trefoils  (Pigs.  1173,  1132).  To  this  transition  may  hâve  ccn- 
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contributed  the  fact,  that  the  free  bar  in  Pig.  1177  in  appeap-| 
ance  and  reality  could  be  nore  eaaily  broken,  and  did  not  seei 
as  well  suited  to  transfer  stresses  lengthwise.  On  the  contrary] 
this  purpose  was  attained  better  by  greater  lengths,  «rhen  the 
bar  ïfas  continued  also  in  the  dotted  line,  and  even  at  the  mid-l 
die,  ffhich  usually  broke  first  in  buckling,  there  was  obtained 
doubled  dimensions- 

Eotfa  on  the  pointed  arch  as  on  the  trefoil  arch  enclosed  by 
it  could  be  carried  around  the  full  mullion  moulding,  as  shown 
in  the  left  half  of  Pig.  1178.  But  the  cusp  of  the  trefoil  arch 
then  seems  rather  dry  and  heavy,  but  will  already  become  more 
graceful  if  the  width  of  the  moulding  is  somewhat  reduced,  so 
that  the  front  surface  n  is  only  1/2  or  2/3  the  breadth  m  of 
the  pointed  arch,  as  in  ths  right  half  of  Pig.  1173.  In  the 
space  or  spandrel  between  the  pointed  and  trefoil  arches,  the 
sides  form  a  triangular  sinking  a  b  c  or  in  some  cases  a  free 
opening  d  e  f  remains,  and  the  corresponding  cross  section  of 
the  cusp  are  shown  in  Pigs.  1173  b  and  1173  c.  The  opening  in 
the  spandrel  is  sometimes  avoided  by  the  insertion  of  a  flat 
panel,  or  it  is  enclosed  by  flatter  chamfers  intersecting  in 
a  line  (Pig.  1173  d). 

Ousps  of  less  thickness. 

But  the  same  depth  of  mo'ilding  on  pointed  and  trefoil  arihes 
belongs  rather  to  unusual  forms,  as  just  explained  by  8ig.ll73; 
as  a  rule  the  inserted  trefoil  arch  shows  a  moulding  of  less 
depth  (Pig.  1179).  The  ori^in  of  this  solution  may  eventually 
be  referred  to  those  Roman3sque  portais  that  instead  of  the 
solid  tyiBpanum  hâve  a  trefoil  arch  inside  the  soffit  of  the 
arch.  In  the  nave  of  the  Strasburg  minster  is  found  the  Roman- 
esoue  round  trefoil  arch  inserted  in  a  pointed  arch  (Pig.  llSOa), 
at  other  places  is  found  already  at  the  same  time  a  pointed  t 
trefoil  arch  in  the  pointed  arch,  but  thereby  is  created  no  p 
principle;  the  cust  is  shown  in  Pig.  1179,  and  as  it  came  into 
use  about  the  middle  of  the  13  th  century. 

Allied  to  the  solution  in  Pig.  1179  is  the  form  of  cusp  in 
Pig.  1131,  and  in  both  the  profile  of  the  cusp  already  exists 
in  the  profile  of  the  mullion,  and  Pig.  1131  exhibits  the  pec- 
uliarity  that  the  surface  i  b  extends  directly  into  the  span- 
drel. In  the  forms  of  î?igs.  1132  and  1132  a  the  moulding  of  t 
the  cusp  is  no  longer  carried  down  on  the  mullion,  but  on  tae 
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contrary  in  Pig.  1.S3  the  ousp  projects  freely  from  the  side 
of  the  amllion. 

It  is  the  same  L»te  Gothlc  mode  of  treatment,  that  shows  it- 
self  in  the  springiag  of  the  rib  from  the  pier  (p.  99),  and  t 
that  frequently  leads  to  the  intersection  of  différent  moulài- 
ngs.  likewise  in  tracery  oocur  »àch  pénétrations,  and  thus  in 
the  tracery  on  the  buttresses  of  the  castle  church  at  Altenburgl 
the  cusp  arches  composed  of  fillets  and  cove  project  froœ  the 
mullion  consisting  of  a  siaiple  round. 
Ending  of  the  cusps. 

If  the  cusps  Project  but  little,  therj  terminate  in  an  obtuse 
angle  (Figs.  1131,  1132),  ""jong  cusps  would  hâve  an  acute  angle, 
which  is  ugly  and  fragile,  and  therefore  this  is  replaced  by  a 
wider  end  (?igs,  1133  a,  1134),  when  the  radius  of  the  arch  is 
so  shortened  that  the  arcs  do  not  intersect  but  leave  a  space 
between  them, 

This  broad  cusp  that  alr^ady  occurs  in  the  earliest  tracery, 
especially  on  polyfoils  and  wheel  Windows,  can  be  eut  off  squ- 
are in  the  simplest  cases,  about  on  a  line  joining  the  two  cen- 
tres (1134  a,  b,  1135).  If  it  is  extended  farther,  the  arcs  d 
diverge  again  at  their  ends  (Pigs.  1134  c,  1136,  1137),  and  c 
can  again  be  eut  off  souar^,  bs  niads  acute  by  t'^o  oblioue  sur- 
faces (l?igs.  1136,  1137).  The  moulding  of  the  edge  may  stop 
dead  at  the  end  (Figs.  1134  .,  1136),  or  may  be  returned  around 
it  (Pigs.  1134  b,  c,  1135,  1137).  Long  projecting  cusps  ixtend- 
ind  from  broad  chamfers  or  coves  may  occur,  where  at  the  end 
is  increased  not  only  the  Tidth,  but  also  the  thickness.  (Figs. 

1136  to  usai. 

îhe  cusp  may  hâve  a  richer  termination  by  a  head  (Figs.  1133, 
183  a)  as  in  the.  church  at  Haina,  by  a  heraldic  lily  (Pig.  1199)i 
numberless  examples  of  whioh  are  found  in  the  earliest  and  la- 
test  times.  ForiDS  of  the  latter  kind  are  especially  suitable 
for  ornamental  arches  of-.a  polyfoil  or  trsfoil. 

Sometimes  the  cusps  exteid  so  far  that  two  opposite  ones  are 
produced  (Pig.   191).  Thèse  are  exaggerations  in  which  the  late 
time  is  not  poor. 

Gusps  of  the  second  order. 
To  the  cusps  preferred  in  the  later  time  also  belong  the  coï- 
pound  cusps,  formed  by  inserting  small  cusps  again  in  the  main 
cusps  (Fig.  1192),  which  mostly  gro^ï  out  of  the  main  bars,  like 
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the  ordinary  simple  cusps.  To  be  distinguished  from  thèse  cuspi 
inserted  in  each  other  are  the  frequently  carved  Sarly  Gothic 
forms  of  tracery,  in  which  the  large  and  small  cusps  are  f'ormei 
by  the  complète  bar  moulding  in  unbroken  course  (Pigs,  1233,1241 
Detailing  the  trsfoil  arch  and  cusps, 
Trefoil  aroh. 

The  Romanesque  trefoil  arch  in  its  most  severe  form  shoivs  at 
the  sides  t»o  quadrants  with  a  semicircle  in  the  middle  (Pig. 
1193),  and  the  latter  may  be  stilted  (Flg.  1193,  rightj.  More- 
over  thsre  also  frequently  occur  arches  with  niuch  more  acute 
angles  projecting  internally  (?ig.  1194),  the  radii  of  the  th- 
ree  arcs  are  mostly  eiiual,  since  greater  différences  in  their 
lengths  do  not  please  the  sye,  and  in  rich  mouldings  introduce 
difficulties  at  the  intersections  (more  on  those  below  on  ?ig. 
1202).  Especially  great  beoomes  the  différence  of  the  radii, 
if  the  tvro  side  arcs  form  Darts  of  a  semicircle  according  to 
Fig,  1195,  as  the  form  produced  thereby  with  a  round  middle 
arc  is  not  expressive.  On  the  contrary  «rith  a  pointed  middle 
arc  it  is  quite  possible  to  draw  the  two  side  arcs  as  parts 
of  a  semicircle,  and  then  'ise  the  same  radius  for  the  upper 
pointed  arc.  Pigs.  II96,  1193  and  1193  give  three  différent 
arches  of  this  kind,  where  the  parts  of  the  arches  havs  the  s 
same  radius.  ?ig.  119^  has  bhe  effect  of  a  somewhat  lo?v  sepa- 
rats  trefoil  arch,  the  upp3r  centres  being  on  the  semicircle; 
in  Fig.  1197  the  centres  are  raised  to  the  height  of  the  crown 
of  the  semicircle,  and  in  '^ig.  1193  they  are  raised  to  far  that 
right  angles  are  formed  at  the  points  m  and  n.  The  last  will 
always  be  attained  when  the  distance  of  the  centres  d  and  e 
frog  c  equals  the  chord  a  f.  The  form  in  Fig.  1193  must  repre- 
sent  the  extrême  limit  for  the  slenderness  of  the  middle  arch, 
it  is  satisfactory  in  a  certain  measure,  if  the  side  arcs  are 
stilted  by  a  g  to  hâve  equal  rise. 

It  is  indeed  permissible  but  not  at  ail  reguired,  to  strike 
the  lower  ones  from  the  same  point  c,  or  any  two  chosen  points 
c  and  may  be  employed  (Fig.  1193),  likewise  it  is  not  necessarj 
to  make  the  distances  between  the  upper  centres  d  and  e  equal 
to  the  radius,  as  occurs  in  the  selected  cxample,  they  can  be 
placed  nearer  or  farther  aoart,  even  the  equality  of  the  radii 
is  onln  advisable,  but  is  not  to  be  termed  necessary.  Lioreover 
the  simple  trefoil  shape  not  enclosed  by  an  arch  allows  the 
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greatest  freedom,  and  it  is  not  forbidden  to  dra?î  it  in  free 
curves  without  the  use  of  compassés. 
Gusps  in  pointed  aroiias. 
Par  more  restricted  are  laturally  the  trefoil  arches  that 
by  the  insertion  of  the  cusps  are  formed  in  an  enclosing  poin- 
ted arch.  3o  far  it  does  not  havs  to  dominate  the  latter,  but 
it  also  affords  it  the  fre-^st  play;  the  sole  raies  that  it  is 
recommended  to  carry  ont  are  contained  in  the  two  next  reauirenien 

1.  That  the  cusp  arches  join  the  principal  arch  without  brea- 
ks at  the  transition  points  (a,  s,  w,  v,  w)  but  tangentially. 

2.  That  the  radii  for  the  two  halves  of  the  cusp  are  equal. 
In  Figs.  1199,  1200,  1201  are  represented  some  examples  of 

the  construction  of  cusps,  iïhich  ail  hâve  in  common  that  they 
satisfy  the  indicated  requîrements. 

The  f irst  'condition  is  always  fulf illed  if  the  centre  of  ths 
cust  arcs, (2  or  3)  lies  on  the  straight  line  draîvn  from  the  c 
centre  of  the  principal  arch  (1)  to  the  point  of  transition. 
Thus  in  ?ig.  1199  the  point  3  must  be  on  the  line  1  s,  and  like- 
wise  in  Pig.  1201  the  point  2  lies  on  the  line  1  u,  etc.  Froa 
the  second  condition  follcws,  that  the  centres  2  and  3  of  tne 
cust>  ace  on  an  arc  struck  from  the  principal  centre  1. 

If  one  does  not  obey  the  latter,  the  concentric  profiles  in- 
tersect  in  a  curved  line  after  the  manner  of  F^ig.  1202,  vfherscy 
the  cusp  appears  curved.  If  also  the  latest  Gothic  did  not  re- 
coil  from  such  peculiarities,  but  often  sought  them,  the  cstter 
period  justly  avoided  them. 

Pig.  1199  shows  a  princioal  arch  with  soiall  rise,  the  radius 

1  s  being  only  2/3  of  the  -ridth  a  b,  The  cusp  arcs  that  first 

join  the  principal  arch  at  the  ends  a  and  s,  are  struck  witn 

al    a  b 

a  half  radius,  thus  s  3  *  3,  2  = * .  The  cusp  a  m  s  for- 

2      3 

med  theBeby  is  pretty  stumpy.  By  reducing  the  radii,  thus  trans- 

ferring  the  centres  to  2''    and  3'  longer  cusps  are  produced. 

Pig,  1200  shOTTS  an  arch  -those  iadius  equals  the  width  (inclo- 

sed  by  an  equilateral  triangleU.  The  very  stumpy  cusp  a  x  s  is 

drawn  jrith  a  radius  =  half  the  vridth,  and  the  arc  a  m  is  thus 

a  part  of  the  seoicircle  about  the  centre  2.  The  centre  3  cor- 

respondingly  on  the  middle  of  the  line  1  s.  Now  if  the  radius 

la    ,  .  ^ 
of  the  cusp  is  made  only  1 ''S  of  the  Tiidtn,  then  2' a  * »  tbis 

rtould  extend  to  the  middle  o  and  there  join  the  opposite  eus?. 

îîithin  thèse  limits  2  and  ^'  will  thus  hâve  to  be  located  t-^ 
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centres  of  the  cusp.  About  in  the  middle  between  both  is  found 
â  point  2^  or  S'',  that  proiaces  a  cusp  right-angled  at  the  fr- 
ont point  m'.  (Accurately  ^aèculated  the  radius  a  2''=  C.'-j'  ■/ 

In  Pig.  1301  the  cusps  do  not  extend  the  entire  leagtfc  of  tae 
principal  arch,  but  on  the  left  half  they  leave  the  principal 
arch  at  the  points  u  and  v,  so  that  the  saaae  distances  a  u  and 
V  s  may  remain  free  abovt;  4nd  below.  On  the  right  the  cusp  in- 
deed  extends  down  to  the  ead  point  b,  but  it  leaves  the  part 
s  w  free  above.  Raising  th3  principal  aroh  the  distance  b  g 
the  cusp  again  lies  more  in  the  middle  of  the  arch.  Porms  like 
that  shown  in  Fig.  1201  chiefly  belong  to  tate  Gothic. 

Tîie  Unes  given  in  ?igs.  1193  to  1201  givs  the  clear  area  of 
the  openings,  the  members  are  concentric  around  the^i  and  inter- 
sect  in  the  way  given  abov^.  ^rawing  them  présents  no  further 
difficulty,  so  that  it  can  be  passed  over  hère.  Also  for  the 
case  that  in  drawing  one  does  not  start  froœ  the  clear  opening, 
but  frora  the  œiddle  line  of  the  bar  (Pig.  1234  a),  most  of  the 
given  forms  of  cusps  are  u^^able. 

Ail  thèse  constructions,  both  the  entire  scheme  of  the  trac- 
ery  like  the  cusps,  can  be  frequently  modified  and  best  so,  if 
ffiade  after  a  previous  freehand  sketch,  only  serving  to  fix  tlie 
character  of  the  latter,  which  is  least  successful,  if  one  sor- 
upulously  adhères  to  a  geometrical  development.  Certainly  this 
affords  certain  starting  points,  but  thereby  some  part  is  snc- 
roached  on,  Trhich  is  especially  true  of  the  interspaces,  since 
they  can  unconsciously  be  ieparted  from,  and  the  compassés  be 
set  a  little  away  from  the  geometrical  point,  even  if  not  oth- 
erwise  slightly  reducing  the  vridth  of  the  member  of  the  bar  a 
little  at  places,  as  then  usually  the  cause  of  the  magnificenos, 
TThich  is  to  be  sought  in  a  icediaeval  work  in  tracery,  before 
one  belonging  to  restoration  tnere  or  otheriviss  copied. 
Drawing  the  polyfoil. 

Ail  that  has  aust  been  said  of  the  drawing  of  the  cusp  in  ? 
pointed  arches  may  be  applied  to  central  figures  of  every  kinà. 
Gusps  within  a  circle, 

When  the  Romanesque  polyfoil  is  enclosed  by  a  circle  as  thoss 
showD  in  ?igs.  1176  to  1176  b,  then  is  completed  the  transitioQ 
to  a  tracery  of  central  form,  the  incurved  foils  of  the  polyt- 
oil  become  inserted  cusps.  This  course  of  development  then  û1- 
early  appears,  the  curves  of  the  cusps  entirely  occupy  the  m- 
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interior  of  the  circls,  ani  only  in  a  few  cases  does  the   latterl 
remain  visible  between  the   cusps  struck  with  small  radii,  Ui^e 
the  pointed  arch  between  u  a  and  v  s  in  Pig.  1201.  The  cusps 
are  either  inserted  in  grooves  in  the  enclosing  circle,  like 
the  tpacery  in  the  window  arch  (Pig.  1143  b),  or  they  are  wro- 
ught  in  one  stone  with  the  accompanying  moulding. 

Iiaying  out  tbe  cusps  in  the  èirole  is  based  like  tbat  of  the 
polyfoil  on  the  simple  division  of  the  circle,  as  to  insert  3 
3  cusps  the  radius  is  laid  off  6  times  in  the  circumf eranoe  and| 
thèse  points  are  connected,  and  the  centres  of  the  curves  of 
the  cusps  lie  on  the  diameters  thus  obtained.  Their  distance 
froin  the  centre  âf  the  ciri>le,  C  a  in  Pig.  1S04  is  laid  off 
from  C  f  half  the  width  of  the  cusp  b  a  on  each  side,  parall- 
els  are  drawn  to  C  f  and  on  G  c  is  sought  the  centre  for  tne 
ousp  arches  touching  thèse  lines  and  the  great  circle. 

If  the  cusps  are  to  be  pointed  as  in  Pig.  1204  a,  the  choice 
of  the  centre  is  made  according  to  the  degree  of  i ts  acuteness, 
and  oan  be  lianited  to  between  the  points   a  and  b.  In  gênerai 
it  is  better  not  to  make  the  points  too  long,  so  that  the  cen- 
tre is  placed  nearer  a,  as  the  excellent  eflect  of  the  tracery 
in  the  north  portai  of  the  cathedral  at  Roaen  sho;7s. 

Entirely  in  the  same  naanaer  are  obtained  4,  5,  6,  etc.  cusps. | 
?ig.  1305  sho»s  the  insertion  of  4  cusps  or  the  formation  of 
the  quatrefoil,  whereby  according  to  the  fàrm  that  the  cusps 
are  to  receive,  the  choice  of  the  centre  may  be  œade  betr^hen 
a  and  b. 

Cusps  in  trefoil  arch: 

The  insertion  of  the  cusn  in  ths  trefoil  œay  occur  in  very 
différent  ways  as  shown  ii:  ?ig.  1206.  ?irst  is  the  constructi- 
on of  the  trefoil  by  thrse  semicircles  te  be  possible  by  3  ssm-i 
icircles  through  the  niiddle  points  of  the  sides  of  the  triangle 
(thus  a  in  ?ié.  1206),  whereby  is  obtained  the  form  of  the  trs-l 
foil  in  Pig.  1207.  The  cusps  then  project  little  and  correspond 
to  the  cusp  curve  in  ?ig.  1200.  à  form  like  Pig.  1207  a  re3ults| 
if  the  centres  of  the  arches  in  ?ig.  1206  lie  on  the  circular 
arc  a  d  between  a  ard  d,  thus  about  at  e. 

Sut  both  cusp  curves  can  also  be  struck  froin  one  point  ani 
the  cusp  still  remain  pointed  as  in  Fig.  1207  b,  if  the  centre 
is  placed  at  about  f  in  ?ig.  1205^  and  finally  the  forir.  sho^n 
in  B'ié.  1207  c  sitn  a  squale  cusp  may  resuit  trou   a  centre  pia- 
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î^laced  at  h  in  Pig.  1206.  "^igs.  l^iJ?  to  1207  c  show  what  diff> 
erent  sffects  can  bs  obtained  by  such  slight  modifications. 
The  insertion  of  doubled  cisps  in  thèse  Pigs.  can  occur  in  justl 
such  varied  ways. 

The  insertion  of  cusps  in  the  square  is  shown  in  various  waysl 
in  Pig.  1203. 

Susps  in  tbe  square  and  in  tûe  quatrefoil. 

In  the  right  half  the  iniddles  of  the  sides  of  the  sjuare  are 
connected,  and  in  the  diagonal  square  thus  formed  is  drawn  a 
circle,  the  arc  d  c  is  bis3Cted  at  f  and  from  f  etc.  are  struckl 
the  arcs  of  the  cusps.  Bet^een  the  points  d  and  f  can  the  cen- 
tres be  moved  to  obtain  a  différent  shape  of  the  cusp. 

The  leit  half  of  the  Fig.  shows  the  form  of  a  square  cusp. 
There  is  laid  off  from  the  line  bisecting  the  square  half  the 
'.vidth  of  the  intended  cusp  on  both  sides  (Pig.  1204,  parallels 
are  drawn  to  C  g  that  eut  the  sides  of  the  square  at  i  and  k, 
then  is  drawn  the  line  i  k,  bisected  at  1,  and  from  1  77ith  a 
radius  if  the  side  of  the  square  is  struck  the  arcs  of  the  cusp< 

Fig.  1209  shows  acute  and  blunt  cusps  ia  the  quatrefoil,  vàth 
centres  indicated  in  tho  dt'awing.  In  some  curves  are  inserted 
cusps  of  the  second  order.  Further  statsments  on  the  différent 
possible  positions  of  the  centres  miy  be  o.wib!".:0. 
"c.  ri  ou  s  circular  panels. 

ail  previously  she^/n  forTis  of  cusps  and  polyfoils  can  be  in- 
serted similarly  in  the  circle.  But  q  différent  iiode  of  fill- 
ini<  this  is  obtained  eithe"*  by  the  division  with  bars  placed 
radially,  which  may  then  be  beset  by  cusps,  or  by  the  inserti- 
on of  circles  as  in  Fig.  1214,  or  of  other  geometrical  figurss. 
Siffipler  forms  of  this  kind  are  shown  in  the  later  succeedin^' 
figures  of  77indo?;s  and  rose  v;indov'fS. 

The  construction  of  Fig.  1210  results  siœply  fpoœ  the  inscrt-j 
bed  equilateral  triangle,  as  indicated  by  the  inserted  aidin^ 
lines  . 

In  Pig.  1311  are  inserted  4  equilateral  arches  produced  by 
4  equilateral  triangles 

In  Fig.  1212  3  square  arches  are  placed  in  the  circle.  In 
order  to  draw  them  without  long  trials,  there  is  employed  a  s 
subordinate  ffig.  1212  a,  in  which  is  laid  off  a  desired  leûgtû 
a  b  on  a  horizontal  line,  and  with  thés  length  is  struck  froi 
a  and  b  the  intersection  c,  a  b  is  bisected  at  g,  e  c  is  draïn 
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and  divided  in  three  equal  parts,  marking  the  first  ^oint  d, 
then  on  a  b  is  constructed  a  square  a  b  f  g,  from  d  is  descri- 
bed  a  circular  arc  that  passes  through  f  and  g,  and  c  e  is  ppo- 
longed  to  the  point  h  on  the  arc  f  g.  Then  the  circuœf erenoe 
of  the  circle  in  the  main  ?ig.  1212  is  divided  in  6  parts,  and 
to  thèse  divisions  are  dra^n  the  radii  i  G,  k  C  and  1  C,  se  t 
that  only  from  i  is  to  be  irawn  a  line  parallel  to  a  h  in  the 
subordinate  Pig.  1212  a,  which  cuts  k  C  in  m,  to  find  an  angle 
of  the  square  arch  m  n  o  p.  The  other  potnts^are  found  accord- 
ingly,  The  arcs  of  the  square  arch  can  be  found  by  making  from 
p  and  n  with  a  radius  i  C  an  intersection  s,  and  from  this  is 
struck  the  arc  p  n, 

?ish  bladder  (vesica)  and  intersections  of  tracery. 
Pish  bladder. 

Besides  and  according  to  the  just  ezplained  filling  of  the 
circle  by  inserted  geometrical  figures,  that  with  the  fish 
bladder  appeared  in  the  15  th  century.  ?ig.  1213  exhibits  the 
filling  by  3  circles,  that  both  touch  each  other  and  the  great 
circle.  If  the  dotted  parts  of  the  lines  are  omitted,  there 
resuit  3  fish  bladders.  In  the  same  manner  are  formed  within 
the  circle  two  fish  bladders  from  two  inserted  circles,  and  f 
froni  4,  5,  6  circles  are  as  man.'i  fish  bladders. 

?ig.  1214  shoivs  the  insertion  of  5  circles.  îhe  ceriphery  is 
divided  into  10  parts,  fron  the  dividing  points  are  drawn  radii 
a  C,  b  C,  and  thèse  are  produced  to  eut  the  tangents  at  f  in  g 
and  h.  Then  is  drawn  throu^h  h  a  line  to  the  opposite  bisectiné 
point  of  C  g,  30  that  the  centre  i  is  given  by  the  intersection 
of  the  latter  with  the  line  C  f. 

On  the  proportion  of  the  fish  bladder  to  the  ?ridth  of  the  œ 
ffioulding  will  only  be  said  hère,  that  as  a  rule  the  assumed 
moulding  of  the  tracery  gces  around  in  the  circle  and  also  in 
the  fish  bladder.  According  to  its  proportion  to  the  diaraeter 
of  the  circle,  also  to  the  position  occupied  by  the  circle  in 
the  entire  tracery,  is  therefore  the-  arrangement  of  the  fish 
blader,  so  far  that  its  nunber  must  diiuinish  when  the  diameter 
is  less  in  proportion  to  the  «idth  of  the  moulding,  and  conversa 

Pig.  1215  then  exhibits  the  insertion  of  cusps  in  4  fish  bl- 
adders in  différent  ways,  ^hich  may  likewise  oocur  for  2,  3  or 
more.  îirst  the  lin©  of  ths  scheme  is  paralleled  by  the  width 
of  the  ffioulding  taken  from  the  bar,  and  the  cusps  are  then  coa- 
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constructed  elther  on  a  liie  drawn  froœ  the  centre  c  to  C  in 
the  aemicircle,  as  shown  in  the  right  upper  half  of  fig.l2i5 
or  in  a  greater  oircular  sagment,  that  is  formed  about  accori-l 
ing  to  the  left  upper  half  on  the  line  o'o^  and  the  prolongat- 
ion c'd  of  the  line  o'C.  Then  there  lies  one  centre  on  the 
line  c'e,  the  second  on  c'f  and  the  third  on  the  bisecting 
line  cwg  of  the  arc  e  f. 

Ail  previously  shown  fis^  bladders  end  vfith  a  round  arch.On 
the   contrary  Pigs,  1216  to  1213  exhibit  the  forni  of  the  pointée 
fish  bladder. 

In  Çig.  1216  are  first  drawn  the  lines  for  dividing  the  cir- 
cle  into  three  equal  parts,  thus  a  c,  b  c  and  d  c,  then  each 
of  thèse  lines  like  c  d  is  divided  into  three  equal  parts,  and 
from  the  point  1  of  this  division  lying  nearest  the  centre  of 
the  circle  is  struck  arcs  tith  the  radius  1  d,  whioh  thus  forms| 
the  equilateral  aroh  e  f  g  about  the  centre,  The  points  1,  1 
and  1  are  joined  by  straight  lines,  and  thèse  are  produced  be- 
yond  the  ci roumf erence  of  the  circle,  thus  from  1  to  h^  and  t 
then  are  found  on  thèse  lines  the  centres  k,  from  which  is  st- 
ruck the  arc  i  1  with  the  radius  1  a. 

In  Pig.  1317  are  inserted  6  fish  laladders.  First  are  drawn 
the  lines  for  hexapartite  division,  thena  c  is  bisected  at  b, 
c  b  is  drawn  from  c  to  d,  etc.,  and  then  from  b  with  the  radius] 
a  b  is  struck  the  arc  a  d,  likewise  from  the  poiats  d,  etc. No» 
d  b  is  laid  off  from  d  to  ?,  and  from  f  is  struck  the  arc  d  b, 
and  the  process  is  repeatel  for  the  other  points. 

Fig.  1218  then  shows  the  insertiog  of  4  fish  bladders.  Pirst 
are  drawn  the  lines  a  b  ani  c  d  for  the  division  in  4  parts, 
then  from  b  is  laid  off  the  distance  b  c  to  e,  then  f  e  from  f 
to  g,  h  and  i,  the  sides  of  the  internai  square  e  g  h  i  are 
drairn  and  produced  to  the  other  side,  thus  to  k,  1,  ect,  from 
h  with  radius  h  b  is  struck  the  arc  b  g,  from  g  the  arc  c  e, 
then  from  the  intersection  of  the  latter  with  the  lines  h  k  and 
g  1,  and  thus  from  the  points  m  aad  p  the  arcs  n  h,  go,  etc., 
completing  the  construction. 
In  tersect  ions . 

"Varied  forms  resuit  from  the  intersections  formed  by  the  cur- 
ves  of  the  fish  bladders.  ^uch  forics  are  shown  oy  Fl.?^3.  1219 
to  1??3 ,   whose  construction  results  from  the  lines  indicated, 
and  which  chafâcterize  the  la'st  period  of  Gothic  art,  ths  last 


^03 
times  of  the  15  th  and  the  beginning  of  the  16  th  centaries. 

In  tne  filliag  of  circle^  shown  above,  of  the  middle  period 
by  inserted  geometrical  fi^^ures  thèse  alwans  assert  a  certain- 
independence,  if  they  already  subordinate  the  principal  form, 
and  which  is  expressed  by  the  inserted  cusps.  Por  the  cusps 
really  aBd..;e3sentially  dénote  the  limits  of  farther  divisibil-l 
ity.  There  indeed  occnr  certain  forms,  that  appear  to  contrad-l 
ict  this  rule,  like  that  represented  in  Pig.  1222,  where  the 
circle  -^vith  4  cusps  is  divided  in  4  parts  by  a  cross  again  ha-| 
ving  cusps,  îîithout  the  iûioortance  of  the  rule  being  lessened 
theret)y,  for  the  cusps  placed  on  the  circle  are  just  as  yrell 
related  to  one  of  those  fcming  quadrants,  differing  only  froi! 
them  by  the  greater  radius  of  their  arcs. 

The  adoption  of  the  fish  bladder  first  violated  the  principle 
of  the  independence  of  the  separate  figures.  The  fish  bladder 
commences  at  its  head  as  ai  independend  form,  but  loses  this 
character  at  its  ending,  which  like  a  resolution  corresponds 
to  a  disappearance.  Now  th3  cusps  also  had  no  longer  a  justifi- 
able existence,  ànd  therefore  -«vere  omitted,  and  ail  emphasis:: 
-.vas  placed  on  an  ezaggerat^d  and  labored  bending  together,  and 
even  intersections  of  the  endings  or  rather  of  the  bars  forain? 
them.  In  the  increased  int'îrsection  of  the  latter  men  further 
sought  a  substitute  for  the  voids  left  by  the  omission  of  ths 
cusps.  But  since  the  extension  of  thèse  crossing  bars  was  no 
longer  restrictea  by  any  organism,  and  finally  ail  threatened 
to  overrun  or  to  lead  again  into  the  old  intentionally  abandon-l 
ed  paths,  there  remained  no  means  then  to  eut  them  off .abruptly| 
as  done  in  F'igs.  1219  and  1223  to  1225. 

Gothic  art  represents  in  its  works  the  supremàcy  of  the  cross] 
over  everytfaing  in  existence.  ïïe  do  not  say  that  men  sought  s 
such  a  symbolism  everywher^,  it  grew  up  as  it  were.   The  basai 
form  is  that  of  the  cross  and  includes  in  itself  ail  possible 
conceivable  forms,  geometrical  as  *fell  as  freehand.  The  systeni 
of  vaults  is  based  on  a  twofold  intersection  in  the  direction 
of  the  sides  as  well  as  of  the  diagonals,  and  shelters-  ail  fo-, 
und  beneath  it.  What  is  the  pointed  arch  itself  but  a  cross  f 
formed  by  two  parts  of  arches  intersectdng  at  the  crown.  It 
includes  ail  forms  in  itself,  the  closed  geometrical,  subordi- 
nated  to  each  other  according  to  their  location,  magnitude  and 
form,  and  the  spaces  as  if  ssrving  for  joining.  To  such  a  part 
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is  givea  a  location,  each  ons  must  serve  and  over  ail  to,^,etlier 
stands  the  cross.  This  subordination  must  first  yield  to  the 
search  fior  greater  variety,  instead  of  forming  the  whole  for 
the  parts  and  thèse  from  the  différent  units,  the  latter  ars 
first  brought  into  direct  relation  to  the  whole.  ?/hile  in  Sar- 
ly  Gothic  works  the  polyfcil  is  the  detiermining  unit  dominating 
the  entirel  form,  leaves  a  certain  justification  of  the  inter- 
spaces  as  serving  aé  a  still  suitable  form,  thèse  are  reduced 
in  a  meaaure  that  they  fomed  closed  geometrical  figures  from 
the  polyfoils,  which  are  undisturbed  by  the  spaces  and  enclos- 
ed  only  so  much  area,  as  they  could  no  longer  use  themselves. 
îhus  the  tracery  of  the  raiddle  period  consists  of  closed  geoae- 
trical  figures  like  trefoils,  quatrefoils,  ciroles,  etc.,  and 
the  sometimes  considerably  crushed  interspaces»  It  was  also 
near  to  ot)sn  the  former  as  'lYell  as  the  latter»  and  thus  at 
first  to  form  only  occasioaally  occurring  fish  bladders  (as 
F'ig,  1255  a  shows),  until  finally  this  principle  of  joining  e 
everywhere  replaced  the  isolation  of  the  geometrical  figure, 
ail  différence  between  the  stipulated  and  conditional  figures 
disappearsd,  and  finally  ail  was  simply  formed  by  the  intersec- 
tion of  its  limitlng  lines. 

3.  Tracery  -^ith  simple  :iallions  and  Wheel  "tiniom, 
Mullion  '.Windows  of  ïarlr:^  Gothic. 
Plan  of  mullions. 
?QT   reasons  of  stability  and  aaicission  of  light  the  cross  s 
sections  of  mullions  received  great  Tîidth  and  small  thickness, 
as  stated  above  (?igs.  1226  to  122S).  The  most  natural  anà  sim- 
ple plan  is  accordingly  a  rectangle  with  angles  chamf ered  to 
further  favor  the  admission-  of  light.  ?ig.  1226,  The  glaoing, 
p.  463,  almost  always  is  in  the  half  depth  of  the  inullion  in 
a  groove,  see  left  half  of  ?ig.  1226  or  in  a  rebate,  Fig.  1227. 
The  usually  narrow  rebate  is  not  less  that  10  to  15  iDin  ?^ide  ana 
extends  on  half  the  mullion  Dy  a  chamfer,  7ig.  1226  right.  Ad- 
joining  the  glass  is  a  flat  n  b  in  ?ig.  1226  or  i  k  in  ?ig.  1 
1227,  vvhich  at  least  must  be  wide  enough  for  the  putty  and  tiie 
fastening  tacks.  ?rom  the  point  b  may  the  profile  diminish,  so 
that  only  a  width  a  c  of  the  mullion  remains  outside  and  insids, 
that  is  1/4,  1/3  or  at  most  1/2  of  the  entire  thickness  b  d. 
Instead  of  the  plane  chamfer,  ?ig.  1226,  there  occurred  alreidy 
early  a  more  or  less  flat  cove,  Jig.  1227  above,  and  ths  ccve 
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can  also  extend  in  a  flat  3  g  (?ig.  1227,  bottom  left),  or  some- 
times  it  is  eut  deeply  into  the  mullion  (Pig.  1227,  bottom  ri^htl 

F'ar  richer  and  more  grac3ful  is  the  effect  of  the  mullion, 
if  a  little  column  is  foriD^d  at  both  edges,  Pig.  1223.  lo  the 
early  period  almost  without  exception  this  bore  a  capital  ben- 
eath  the  beginning. of  the  tracery,  that  ^as  particularly  unav- 
oidable  if  the  profile  of  the  upper  tracery  differed  niore  or 
less  from  that  of  the  mullion  (Pig.  1233).  In  the  middle  Gothic 
the  capital  and  then  also  the  lever  base  were  omitted,  and  the 
cclumn  became  a  projecting  moulding  that  branched  intc  tracery 
above.  In  the  first  time  the  column  is  indeed  found  detached 
as  a  saparate  and  projecting  round  set  on  end,-  but  it  is  aostly 
wrought  in  the  same  stone.  The  column  may  lis  cefore  a  flat  of 
the  mullion  (?ig.  1223,  too),  oe  it  may  intersecl'.  the  chainfer 
or  covs  (?ig.  1223,  botton:). 

îhe  effect  of  the  entire  tnullions  is  increased,  the  iiiore  i.:s 
little  column  dominâtes  th3  thickness  by  its  diameter.  îh:it  t 
the  projection  of  the  capitals  shouldnot  coïc  toc  close  te  the 
é.lass,  the  depth  of  the  mullion  is  to  be  increased,  se  thaô  it 
may  be  nearly  fourfoid  its  thickoess.  ?ven  tnen  the  little  col- 
umn has  a  clear  effect,  if  it  be  separated  froin  the  rest  cf  'or-r 
profile  by  a  straight  or  coveè  neck  (?ig.  1225  a). 

Instead  of  the  round  without  capital  a  prismatic  member  say 
also  be  before  the  mullion,  ?ig.  1229,  that  like;ïise  continues 
unchanged  in  the  bars  of  the  tracery. 

When  the  tracery  has  no  orojecting  cusps,  the  simole  mouldiu= 
in  ?igs.  1226  or  122?  may  follow  -^ithout  change  ail  the  curvss 
of  the  tracery.  îhese  cross  sections  also  correspond  very  well 
to  the  élévations  of  Sarly  Gothic  tracery  in  ?igs.  1234  to 
1239  and  1241,  although  thèse  could  also  |)e  formed  with  richer 
profiles.  With  the  existence  of  sefarate  cusps  as  in  ?igs.  1243, 
1242,  care  is  to  be  taken  in  the  development  of  the  profils  2S 
previously  done  in  ?igs.  117S  to  1133.  Ths  5arly  time  desired 
the  cross  section  of  the  cisp  to  be  already  expressea  in  tne 
lower  mullion,  /rherefore  for  this  purpose  the  profiles  in  Jigs. 
1223  and  1229  are  well  suited,  in  which  the  section  of  the  cusc 
is  indicated  by  hatching.  In  the  later  time  men  did  not  hesita- 
te  to  permit  the  cust)  to  g^ovî  eut  of  the  simple  mullions  in  ..' 
?igs.  1226,  1227. 

But  whepe  in  the  older  works  therforms  of  tusps  occur  Tfitr, 
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a  simple  section  in  Pig.  1^26,  there  the  parts  beset  by  cusps 
are  changed  to  correspond,  and  tbus  on  the  Windows  of  the  sac- 
risty  of  S.  Elisabeth's  ch'irch  aat  j^arburg,  the  sectionof  the 
mullion  in  Pig.  1326  in  the  trefoil  with  cusps  has  an  addition 
indicated  by  the  hatohed  part,  that  must  indeed  grow  out  of 
the  mass  of  the  dividing  arch,  since  capitals  do  not  exist.  b 
But  the  last  case  proves,  that  the  growth  was  nowise  unicnown 
in  the  Early  time,  but  only  preferably  avoided. 
Elévation  of  the  windaw. 

The  gênerai  form  of  the  3levation  of  the  window  in  two  divi- 
sions consists  in  this,  that  the  middle  mullion  is  connected 
by  arches  with  the  two  jamb  mullions,  and  the  space  remaining 
above  thèse  division  arches  and  within  the  window  arch  is  fil- 
led  by  a  circle  or  another  more  or  less  coiûplex  form. 

The  simplest  of  thèse  arrangements  is  the  circular  filling, 
yet  this  permits  several  substantial  variations,  that  are  out- 
lined  in  Pigs.  1230  to  1232. 

In  ?ig.  1230  the  main  lines  of  the  division  arches  goin  that 
of  the  great  windoiY  arch  and  the  radius  of  the  circle  filling 
the  disk  is  determined  by  the  heights  of  the  arches. 

In  ?i£x.  1231  the  cirile  is  struck  vrith  a  greater  radius,  and 
tûs  main  Unes  of  the  divi-^ion  arches  are  therefore  lo?/ered  un- 
der  the  great  arch. 

In  ?ig.  1232  is  found  the  same  proportion  of  the  main  Unes, 
and  there  is  only  the  différence  that  the  main  lines  of  tns  ss- 
parate  arches  do  not  join  as  in  F'ig.  I23I,  but  merely  pass  cy 
each  other.  This  différence  is^clearly  expressed  in  the  cross 
section  at  ab  and  f  g. 

The  last  arrangement  is  peculiar  to  Early  Gothic,  and  is 
found  applied  on  différent  plans  of  mullions,  as  in  the  t,ieb- 
frauen  church  at  Trêves,  the  church  of  S.  Elisabeth  at  Marburg 
and  the  church  of  the  monastery  of  Haina.  It  makes  possible, 
as  well  be  seen  later,  many  complex  forms,  while  it  brings  the 
System  of  mullions  to  an  iidependent  termination,  and  allows  a 
varied  and  more  suitable  form  for  the  spaces  between  the  great 
arch,  division  arches  and  the  circle.  But  than  it  is  especially 
justified,  if  according  to  the  section  reprosented  in  Pig.  123î 
of  the  round  extendind  aro'ind  the  tracery  proper  has  a  smaller 
radius,  than  that  acoompanying  the  mullions  and  jamb  arches, 
so  that  the  two  intersecting  arch  mouldings  b  c  d  and  f  g  h    rei 
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on  tbe  capital  of  the-r  mullion,  henoe  the  hatched  portions  fora 
projections  on  the  capital,  and  the  cross  section  at  f  g  in  p 
Pig.  1232  receives  the  fom  shown  in  Pig.  1233  ». 

The  most  common  scheme  for  the  window  of  two  divisions  is  f 
formed  by  ?ig.  1231,  that  forms  the  basis  for  man-j  variations. 
First  may  the  circle  be  beget  inside  by  round  or  pointea  arches 
indeed^by  3  to  3,  while  the  division  arches  are  simply  pointed. 
Merely  the  simple  contrast  of  the  simple  division  arches  to  t 
the  rich  ornamentation  of  the  great  circle  exerts  a  certain 
charK.  Pig.  1234.  Instead  of  the  simple  pointed  arch  niay  be  sin- 
ployed  the  trefoil  shape  for  the  division  arches,  as  in  the 
3ârly  Gothic  polyfoiî  Windows  in  ?igs.  1235^  I236.  After  the 
iDiddle  of  the  Î3  th  centurv  very  frequently  occur  division  ar- 
ches with  inserted  cusps,  is  the  tripartite  window  froni  the 
cathedral  at  2rfart  shows  ta  ?ig,   1240,  that  likewise  affords 
au  example  of  a  pointed  polyfDil  in  the  circle. 
Daying  out  the  tracery-. 

îo  lay  out  a  tracery  window,  two  différent  procédures  rray 
be  eniployed.  According  to  the  first  there  are  drawn  the-middlc 
lines  of  ail  aullions  and  bars,  and  the  width  is  then  laid  off 
at  both  sides;  aècording  to  the  second  there  are  first  drawn 
the  clear  openings  of  the  -nain  forms,  the  widths  of  t'm   cars 
are  laid  off  and  then  the  clear  openings  of  the  sabordinatÊ 
foriES.  In  Èomejcases.the  t'îo  methods  may  be  ccmbined;  it  is 
always  well  first  to  deterTiine  the  main  proportions  by  a  free- 
hand  sketch,  and  to  aàapt  the  geomctric  skeleton  lines  to  tiiis. 
Since  where  two  bars  pass  into  each  other  or  intersect,  there 
is  formed  a  junction  that  ihows  the  normal  profile  ai-  the  oar- 
rowest  place,  but  in  no  case  can  bo  ??eaker  than  that.  Tbe  least 
fault  in  this  has  an  effect  disturcing  in  the  highest  de^rîs. 

Window  in  two  divisions  with  circle  filling. 

Soïïie  îarly  3othic  window^  may  nov?  be  nientioned  -.îith  z.   brief 
statement  of  the  procédure  in  laying  out.  â  freouently  occurr- 
ing  window,  that  on  account  of  its  natural  development  and  i^s 
noble  simplicity  can  almost  De  taken  as  tne  graund  type  of  tns 
Sarly  Sothic  tracery  windc-^  in  two  divisions  as  shown  in  ^'ig* 
1234.  Its  effect  is  intimately  connected  with  the  size  of  the 
upper  circle  of  tracery,  which  on  its  own  part  is  again  in  s 
certain  dependence  on. the  oroportion  of  the  height  of  the  ".vm- 
doff,  the  breadth  of  its  jaiibs,  tne  dissensions  of  its  mouldinl 
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and  the  requirements  of  gl^ss  paintingf  in  gênerai  may  it  ce 
assumed,  that  the  tasteful  effect  increases  with  the  size  of 
the  circle,  as  shown  by  .  oomparison  of  Pigs.  1230,  121  and  123^ 
In  the  last  Pig.  the  circl3  extends  down  below  the  base  line 
a  b  of  the  window  arch,  whlle  on  the  Windows  of  the  choir  at 
Rheims  even  the  centre  c  is  moved  down  to  about  the  height  of 
the  base  line  a  b  of  the  ar»ch.  That  even  ;Yith  this  exaggeration 
the  ïïindow  at  Rheims  is  sttll  tasteful  is  to  be  attributsd  to 
the  fact,  that  the  circle  nember  does  not  grow  with  the  jamc 
member,  but  is  inserted  in  that,  whereby  the  size  of  the  circ- 
le has  suffered  a  slight  restciÊtaon. 

The  middle  lines  of  the  bars  are  drawn  in  Pig.  1234,  they 
join  each  other  at  the  contact  points  m,  t,  etc.,  whereby  the 
complète  growth  of  the  members  is  expressed,  The  centres  a  and 
b  of  the  windovr  arch  in  this  case  are  plaoed  on  the  iciddle  of 
the  mouldings,  and  they  tharefore  form  an  equilateral  triangle 
»ith  the  point  s.  At  the  centre  of  this  equilateral  triangle 
is  then  taken  the  centre  c  of  the  circle^  îhen  ciis  found  by 
drawing  the  lines  a  c  and  b  c  at  inclinations  of  30",  or  by 
bisecting  the  arches  a  s  and  b  s  at  m  and  n,  joining  thèse 
points  with  b  and  a.  The  division  arch  at  the  left  is  also 
formed  on  an  equilateral  triangle  d  e  f,  whose  apex  d  does 
not  lie  on  the  upper  circle,  bat  es  clearly  shown  in  the  sub- 
ordinate  Pig.  1234  a  remaiis  somewhat  distant  from  it.  The 
ppint  of  contact  t  of  the  circle  and  division  arch  lies  farthar 
sidewise  on  the  line  e  c.  To  find  the  points  e  and  t  without 
trials,  about  c  is  to  be  struck  a  circle  with  radius  c  m  +  e  f, 
whose  intersection  with  th3  middle  line  of  the  jamb  mullioQ  9, 
gi  ves  the  point  e . 

The  détachaient  of  the  great  circle  from  the  abex  of  tha  div- 
ision  arches  is  seen  more  clearly  in  the  window  of  three  divi- 
sions in  Fig.  1240,  where  even  at  i  the  rounds  are  distant  froa 

of 
each  other.  On  the  window  two  divisions  the  séparation  only  oe- 

comes  perceptible  when  the  upper  circle  is  quite  stnall  (a  fc  in 
Pig.  1230).  In  the  présent  Pig.  1234  it  almost  entirely  disap- 
pears,  and  one  can  entirely  avoid  it  if  aocording  to  the  scale 
of  the  right  half  of  the  Pig.  the  division  arch  is  made  more 
slender,  so  that  the  centre  g  is  lower  and  nearer  the  exterior. 
To  obtain  g  a  vertical  is  ^rected  at  the  middle  of  tbe  opening 
that  cuts  the  circle  at  i,  and  then  is  drawn  the  line  c  i  on 
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sfhose  extension  must  lie  the  point  g. 

ïïhen  instead  of  ths  circle  the  window  has  a  trefoil  or  quat-l 
refoil,  then  the  laying  out  may  proceed  in  the  same  manner, 
when  the  aiddle  Unes  are  first  drawn,  but  the  end  is  bettcr 
attained,  if  one  be.gins  witn  the  clear  opening  of  the  upper 
polyfoil,  lays  off  the  icidth  of  the  moulding  outside  this 
and  the  adds  the  division  arches, 
Window  with  trefoil. 

A  ?findow  ?fith  a  great  trefoil  and  trefoil  division  arches 
below  this  is  stown  by  B^ig.  1235,  the  sections  of  ths  xullions 
being  given  by  ?ig.  1235  a. 

The  centres  of  the  pointed  arches  may  be  at  a  and  b.  Pirst 
are  to  be  struck  the  conceitric  arches  resulting  from  widths 
of  the  jâÉb  mullions.  Accordingly  from  a  and  b  with  the  radius 
a  b  is  made  the  intersection  c, and  from  o  with  the  radius  a  d 
the  arch  e  f,  in  brief  one  constructs  the  circular  triangle 
e  f  g  based  on  the  equilataral  triangle,  then  bisecting  the 
arches  e  g  and  f  g  and  dra^ing  through  the  bisecting  points  to 
the  apexes  of  the  opposite  aagles  the  straight  lines  a  C  and 
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the  centre  of  the  arches  of  the  trefoil  lie  on  thèse  lin- 


es, and  indeed  according  to  the  desired  acuteness  of  the  points 

h  are  nearer  or  farther  froni  G.  Then  are  struck  the  separate 
coacentric  arches  formed  by  the  bar  section  of  the  trefoil. 
Beneath  this  is  added  a  round  (left  half)  or  pointed  trefoil, 
(right  half),  so  that  at  the  narrowest  places  u  o  or  p  s  tne 
middle  flat  of  the  bar  has  its  normal  breadth. 
'A'indow  with  quatrefoil. 

Fig.  1236  shows  a  7/indow  ■.Yitn  a  oaatrefoil  in  its  upper  part, 
and  the  sizs  of  ths  quatrefoil  leaves  wids  play,  and  hère  is 
assumed  one  of  noderate  dinensions.  The  section  of  the  bar  iLay 
hâve  a  round  in  front. 

The  centres  of  the  pointed  arch  may  be  a  and  b,  and  the  cen- 
tre of  the  juatrefoil  may  be  so  assumed,  that  a  c  =  c  d,  or  in 
other  words  that  a  i  is  inclined  at  45'.  The  radius  of  the  cen- 
tres of  the  four  foils,  which  latter  lie  on  the  lines  g  f  and 
e  q  equidistant  frsm  d,  are  to  be  chosen  so  that  the  quatrefoil 
has  a  beautiful  shape,  and  at  u  is  preserved  at  least  the  v.-idtb 
of  the  jamb  bar.  According  to  the  models  of  Fig.  1196  to  1138 
is  then  taken  the  distance  h  i  as  the  radius  of  the  lower  tre- 
foil arch,  and  therefore  this  can  be  constructed  on  the  Une  .< 


as  a  middle  line  in  the  «ay  that  its  inner  curve  touches  the 
external  one  of  the  quatrefoil.  For  this  purpose  the  distancô 
h  i  is  bisected  and  a  vertical  1  m  is  drawn  througn  the  bisec- 
ting  point.  On  the  latter  is  sought  the  centre  for  tue  arcû  p 
to  ba  struck  with  the  radius  h  r  and  touchinv?  the  ai'p.-i  -. 
that  this  centrèLis  true  for  the  apper  arches  of  the  trefoil 
vrhile  those  for  the  lower  ones  cao  be  found  on  the  line  h  k, 
according  to  the  acuteness  of  the  points. 

?iè,    1237  shows  the  fillinÉ  of  the  space  v/ith  the  compound 
quatrefoil.  Hère  to  shov^  a  différent  procédure,  the  division 
arches  are  so  constructed,  and  then  increased  by  the  breadths 
resulting  from  the  cross  ssction-  Accve  is  olaced  the  quatre- 
foil and  to  this  is  adapted  the  enclosing  arch  of  the  -.ïindo-iî, 

There  is  dravfn  the  tangent  a  b  to  tiie  outer  side  of  the  div- 
ision arch  and  inclined  at  45°,  which  cuts  the  middle  line  of 
the  division  arch  at  c.  Th3n  is  laid  off  about  a  third  of  the 
distance  d  e  on  the  line  a  b  from  c  to  f,  a  peppendicular  f  u 
is  erected  at  f  to  a  b,  which  is  eut  at  g  by  the  middle  line 
of  the  division  arch,  and  thus  the  points  c  and  g  are  centres 
of  the  outer  arches  of  the  compound  quatrefoil.  If  a  circular 
arc  is  drawn  from  the  lattsr,  vfhich  touches  the  outer  arches 
of  the  division  arches,  th3n  are  found  the  extrême  points  of 
the  à^atrefoil,  that  in  like  manner  are  drawn  at  ail  angles  of 
the  square  a  b  r  u .  With  equal  radii  are  struck  the  short  arcs 
of  the  quatrefoil  in  a  skilfully  appearing  way.  care  is  only 
to  be  taken,  that  everysthere  at  least  the  full  width  of  the 

flat  of  the  umllioû  betvreen  the  quatrefoil  and  the  division 

no  t 
arches,  vthere  it  is  entirely  injurious  if  the  moulding  concea- 

tric  with  the  quatrefoil  does  not  intersect  that  of  the  divis- 
ion arch,  but  extends  besiie  the  latter.  The  same  is  true  in 
regard  to  the  proportion  of  the  quatrefoil  to  the  poiateà 
arch.  The  form  of  the  enclosing  pointed  arch  then  in  Pig.1237 
is  arranged  according  to  that  of  the  quatrefoil  and  its  centr- 
es are  found  at  o  and  p.  Eut  if  the  pointed  arch  must  be  struoK 
according  to  the  equilateral  triangle,  it  would  be  difficult 
to  avoid,  that  it  would  reiiain  separated  from  the  quatrefoil 
at  its  apex . 

Another  construction  is  -shown  in  Pig.  1238.  Hère  the  grouni 
lines  of  the  pointed  arch,  whose  centres  a  and  b  and  the  widtûs 
of  the  mullions  are  ail  given.  îhe  inner  arches  are  firso  str- 
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struck  from  the  points  a  and  b,  c  b  and  c  a  are  drairn,  perpea- 
diculars  are  erected  at  a  and  b,  and  maka  ad«b6=ab.  thea 
froffl  d  and  e  with  the  radius  a  f  are  struck  the  arches  g  h  and 
g  h',  whioh  serve  as  first  points  for  the  quatrefoil  oomposed 
of  separate  arches  with  equal  radii.  Dnder  thèse  are  then  pla- 
ced  the  division  arches. 

Window  with  three  trefoils. 

Pig.  1239  exhibits  the  filling  of  the  arched  space  with  threel 
trefoils.  The  centres  op  the  pointed  arch  as  well  as  the  widths| 
of  bars  are  given.  The  regularity  of  the  entire  form  consists 
in  this,  that  the  trefoils  are  similar  to  each  other,  that  the 
apexes  of  the  lower  trefoils  fall  on  vertical  lines  through  t 
those  of  the  division  arches,  and  the  three  trefoils  are  in  t 
the  regular  relation  to  the  equilateral  triangle  to  each  other. 

Therefore  the  centres  c  c'  must  eithar  fall  on  or  below  tb© 
base  line  of  the  pointed  arch,  according  to  whether  its  ceqtres 
lie  at  d  or  are  plaoed  further  inward.  Heno©  there  ia  sought, 
after  the  inner  lines  of  the  pointed  arch  are  drawn  resulting 
from  the  width  of  the  mullion,  the  centre  e  in  the  ma&ner  that 
the  inner  trefoil  passes  through  a,  and  cuts  the  middle  line 
e  e  with  a  suitable  apex.  Symmetrical  with  c  lies  at  the  right 
of  e  e  the  centre  c,  and  above  both  is  C^  as  the  apex  of  an  e 
equilateral  triangle,  ^il^e'^ise  is  found  the  other  points  on  t 
the  large  triangle  c  f  g.  The  moulding  is  then  extended  arouad 
the  trefoil  and  the  point  b  is  found,  in  which  the  flat  or 
round  of  the  member  intersaots  the  middle  line  e  e  on  the  outer 
limiting  arch.  Beneath  it  follow*  the  trefoil  division  arches, 
whose  construction  can  then  be  according  to  one  of  the  preced- 
ing  methods . 

According  to  the  measur©  of  acuteness  of  the  angle  i  and  the 
width  of  the  mullion,  as  W9ll  as  the  moré  obtuse  shape  of  the 
division  arch  it  may  be  ne^essary,  for  the  apex  of  the  latter 
to  lie  lower  than  the  point  b.  Then  the  centres  k  k  are  to  be 
sought,  so  that  the  internai  arches  struck  from  c  through  h 
touch  the  round  or  the  flat.  Then  either  the  first  may  continue 
beyond  the  point  of  contact  toward  the  apex,  or  beyond  it  join 
the  arch  of  the  trefoil,  so  that  a  recurved  point  results  for 
the  division  arch.  Such  ogae  arches  are  already  found  in  the 
traceries  of  Early  Gothioî  thus  on  the  Windows  of  the  churcb 
t  Haina.  In  the  Pig.  drawn  the  upper  trefoil  lies  below  the 
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corresponding  Jamb  mouldin?  of  the  irindow  arch,  but  insteaa  a 
also  the  entire  tracery  could  be  moved  somewhat  higker,  so  tnal 
hère  could  be  found  a  junction  just  as  at  the  point  a. 

Âllied  combinations  r^^sult  in  Windows  vvith  three  divisians 
An  arrangenent  of  a  window  with  three  divisions  siirilar  lo 
?ig.  1239  is  found  in  a  tolerably  original  condition  on  tns  c 
choir  of  the  church  at  :^9tter.  ?ig.  II69. 

Windoff  of  three  divisions  with  circle  filling. 

ïïhen  a  window  of  three  divisions  rsoeivss  a  great  tracsry 
circle,  the  middle  division  arch  is  placed  lower  than  the  tivo 
at  the  sides.  ?ig.  1240,  To  change  this  proportion  there  nay 
ce  inserted  between  the  circle,  the  pointed  arch  and  the  div- 
ision arch  an  intermediate  figure  touching  theiii,  as  in  Fis.  125j 

The  insertion  of  3  point3d  arches  in  the  circle  is  effected 
in  the  following  œanner  in  Pig.  1340.  A  regular  star  with  five 
points  is  drawn  in  the  cir^ile  and  the  circle  a  a  is  described 
about  C  with  the  side  of  the  inscribed  polygon  of  10  sides.  T 
The  in  tersect  ionsof  this  circle  -.viol:  the  star  at  d  d  form  the 
centres  of  the  ciirves  of  the  cusps. 

A  characteristic  dasfgn  results  .îhen  tne  scace  in  ths  3,r3n 
is  filled  by  a  ground  fom  based  on  the  triple  division,  tuas 
acouo  according  to  ?ig.  1233»  where  tae  iLiddle  division  arch 
;ray  hâve  ils  apex  below  the  opening  of  the  trefoil  as  on  a 
•,ïindo;ï  of  the  sacrist-}  of  ^.  Elisabeth  at  Marcur^,  îvhicn  is  r-zu-\ 
resented  in  the  Gothic  î/jjsterbuch,  part  I,  plate  6. 

V/indow    of    three    divisions    with    trefoil    and    trefoil    arcnes. 

Tne  fillinè  of  the  space  by  a  conpound  trefoil  is  found  in 
the  cloister  of  the  monastery  of  Haina  (?ig.  1241).  The  centres 
of  the  pointed  arch  lie  at  a  and  b.  ^irst  is  struck  the  arches 
resultinp  from  the  width  0^  the  bar,  then  fro^i  a  and  b  with 
the  radius  a  b  is  icade  tne  intersection  a,    and  froin  tnis  is 
drawn  7àth  the  radius  a  e  the  arch  d  e.  In  fcbe  curved  triangle 
d  e  s  is  then  inserted  the  tracer  y  figure,  ana  celo;?  it  are 
placed  the  three  trefoil  arches  of  eaual  -.vidth  /fith  the  .liadls 
one  3ome-.îhat  higher  than  the  sides. 

A  very  frequently  occurring  nsode  of  filling  the  space  is  the 
trefoil  shoîïn  in  ?ig.  1242.  ît  is  already  found  in  the  .vork^ 
of  Tarly  Sothic,  as  in  the  choir  of  3.  3everi*s  church  in  ir:- 
art,  but  also  reappears  in  the  following  period  again  frequen-c- 
ly  during  tne  entire  14  th  century,  and  is  recon:ûiended  by  itc 
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extrême  flexibility. 

In  this  Fig.  the  ooatres  of  the  pointed  aroh  lie  at  &  and  b. 
tben  draw  th©  arches  formel  by  the  œiddle  Unes  of  the  outer 
flats  as  b  f  and  c  g,  and  there  results  from  their  interseotioj 
the  centre  {S.  Then  drai  th9  sides  of  the  triangle  fcocated  at 
abc,  hère  only  giien  in  the  left  half,  thus  f  g,  f  i  and  thea 
h  i,  there  results  by  the  point  of  intersection  k  of  the  last 
line  with  f  b  the  radius  for  the  circle  struck  from  the  centre 
C.  The  thiiee  traoery  projeistions  from  the  middle  circle  make 
a  very  différent  impression,  according  as  they  are  made  slend- 
er  or  broad.  Hère  they  are  so  formed,  that  the  little  trefoils 
in  the  remaining  spandrels  may  hâve  their  centres  placed  at  the 
dividing  point  f. 

The  mullion  member  lying  at  the  basis  of  the  entire  form  is 
that  shown  in  Fig.  1229.  The    two  trefoils  filling  the  angles 
between  the  trefoil  arches  are  only  formed  by  the  inner  parts 
of  this  member. 

The  flexibility  of  the  trefoil  form  shown  in  Pig.  1242  makea 
it  particularly  suitable  for  filling  such  spaces,  that  départ 
from  the  ground  form  of  tha  equilateral  triangle,  so  far  as  a 
diversity  in  the  upper  foil  from  the  two  lower  ones  does  no 
injury  tt  ail  to  the  effect.  This  différence  may  either  lie  in 
the  length  of  the  foils,  as  if  o  C  were  greater  than  a  C,  or 
in  their  dieection  if  the  point  C  is  in  the  aotual  centre  of 
the  triangle,  but  is  to  be  moved  up  or  down  according  to  the 
proportions  of  the  space  to  be  filled» 

The  origin  of  the  entire  trefoil  form  is  to  be  derived  from 
the  wheel  window,  so  far  as  it  results  naturally  from  a  hexap- 
artite  wheen  window  by  the  omission  of  each  alternate  one  of 
the  arches  enclosing  a  space. 

Simple  wheel  vyiniow  of  the  eârlier  Gothic. 

The  name  of  wheel  window  is  to  be  limited  in  the  strictest 
sensé  to  those  circular  panels,  which  are  substantially  fornsd 
by  radial  mullions  placed  to  correspond  to  the  spokes  of  a  ïïbe- 
el.  Thèse  radial  mullions  stand  with  bases  or  without  theni  on 
the  circumfereDce  of  an  inner  circle.  The  surface  of  the  latter 
can  be  either  unbroken  according  to  its  size,  and  then  bear  e 
either  a  relief, or  ornaicental  design,  or  it  may  be  perforated 
and  with  a  greater  radius  be  beset  inside  by  suspended  arches. 
(Pig.  1246),  In  the  simplest  case  the  mullions  hâve  their  cap- 
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abutting  directly  against  the   outer  circle,  or  they  are  connec- 
ted  by  arches  of  various  fornis,  which  either  rest  on  the  capi- 
tais  or  in  lack  of  thèse  spring  directly  from  the  mullions  (e'ig, 
1243).  The  blind  tracery  without  glass  represented  in  Pig.  1243 
froE  the  still  Romanesque  ohurch  at  Bellerbeck  (Hase,  Eaudenk- 
mâler  Niedersachsens)  show^  the  next  development  of  a  simpla 
wheel  windoïî  with  columns  radiating  from  the  centre,  that  atè 
connected  by  round  arches  and  enclosed  by  a  great  circle.  A  i 
différent  form  resalts  if  the  colunms  with  their  bases  stand 
directly  on  the  outer  circle  as  shojvn  by  ?ig.  1270,  The  mould- 
ing  of  the  mullions  is  the  same  as  for  tll  other  iTindows  (Figs. 
1226  to  1229).  ?igs.  1243  to  1246  ezhibit  différent  similar 
wheel  windéws. 

^ig.  1243  is  based  on  the  octopartite  division  of  the  circle. 
The  mullions  extend  in  uniform  size  (as  in  a,,  wheel  Windows) 
from  the  middle  circle  to  the  outside  and  there  branch  into  t 
trefoil  arches,  that  are  drawn  pointed  at  the  left  and  round 
at  the  right.  The  centres  h  and  g  of  ths  latter  lie  at  the 
middle  of  the  bisecting  lines  a  f  and  c  g  of  an  equilaterià 
triangle. 

Por  a  greater  diameter  of  the  wheel  the  number  of  the  mull- 
ions must  be  increased,  i.e.,  instead  of  a  division  Into  6  or 
S  parts,  that  into  10  or  1?  must  be  taken  as  a  basis.  Thereby 
the  proportion  of  the  length  of  the  separate  divisions  or  ibuI- 
lions  will  dominate,  and  it  is  préférable  either  to  shorten  t 
the  mullions  near  the  circumference  or  to  arrange  a  transverse 
connection,  différent  ways  for  aitaining  the  purpose  first  na- 
med  are  shown  by  ?ig.  1244  in  outline  in  its  différent  divisions 

A  frequently  occurring  wheel  window  is  shown  in  ?ig.  1246. 

Its  construction  is  as  follows. 

* 
After  the  division  of  ths  circle  is  made  and  the  lines  a  b 

and  c  d  liœiting  the  breadth  of  the  œullion  are^drawn  parallel 
to  the  radial  lines  of  the  division  of  the  circle,  then  is  dr- 
awn the  middle  line  e  f  of  such  a  panel  and  in  a  side  Fig.  1346 
a  line  g  h  parallel  to  the  latter.  On  this  line  as  axis  is  con- 
struoted  the  trefoil  at  anyidesired  size  and  the  tangent  k  i 
is  drawn  parallel  to  a  b.  Ion    are  drawn  the  lines  n  m,  tr.  c,  c  z 
in  the  side  Fig.  and  then  in  the  principal  ?ig.,  bcginnin;;  ^t 
0  the  paralèels  o  k,  k  q,  q  r,  so  that  the  centre  of  the  tref- 
oil is  found  in  the  main  Fig.  3elo?f  the  point  t  of  tha  trefoil 
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is  then  placed  thé  trefoil  aroh,  and  indeed  in  this  case,  whea 
t  u  is  drawn  at  30°  with  the    Une    f  b  and  from  t  is  struck  an 
aroh  with  the  radius  t  u,  -«hose  intersection  v  with  tii»  œidàle 
line  is  the  centre  of  the  lower  arch  touching  a  b  and  c  d,  lixk 
the  same  radius  t  u  are  driwn  the  upper  segnaents  of  arches. 

Id  the  same  nianner  could  also  occor  the  upper  filling  of  the 
space  a  c  by  a  quatrefoil,  cinquefoil,  étc, 

This  construction  with  a  simpler  division  of  the  circle  as 
applied  to  one  in  4  or  6  parts, permits  the  trefoil  to  becoiEe 
so  large  and  its  lower  arches  approach  so  nearly  at  the  centre, 
that  the  radial  mullions  ccay  possibly  be  omitted,  as  shown  by 
the  line  x  y  in  ?ig.  Î246  a,  which  corresponds  to  the  radius 
in  the  division  in  4  parts,  the  circle  is  then  excludively  fil- 
led  by  the  four  trefoils,  and  the  entire  form  passes  froao  the 
wheel  ffindow  more  into  the  rose  window,  This  is  then  a  more 
complex  form,  where  two  roTS  of  trefoils  or  quatrefoils  are 
inserted  in  the  circle,  the  outer  one  consisting  of  about  5 
or  12  and  the  inner  of  4  o?  6,  or  where  différent  figures 
are  combined  in  the  same  way  with  each  other  as  with  quatre- 
foils in  the  outer  row  and  as  many  trefoils  in  the  inner  one, 
or  with  trefoils  in  the  outer  and  half  as  man-y  quatrefoils  in 
the  inner  one.  F'urther  variations  are  also  given  by  ?ig.  1244, 
if  there  the  single  arches  Connecting  the  mullions  are  changsd 
to  trefoils  or  other  geometrical  figures. 

îhe  combination  mentioned  above  which  ths  icullions  of  wbeoi 
vfindows  may  receive  in  order  to  reduce  their  length,  can  eitû- 
er  be  made  in  the  manner,  that  the  mullions  extend  through  and 
the  arches  are  turned  between  them,  or  that  tuo   Systems  of  cul- 
lions  areccoffibined.  In  the  last  case  either  the  number  of  sepa- 
rate  divisions  can  be  the  same  in  bcth  Systems,  and  the  mulli- 
ons of  the  outer  System  stand  on  the  crowns  of  the  arches  to 
the  inner  one,  or  the  numb^r  of  divisions  of  the  outer  System 
may  be  double  that  of  the  inner  one. 

A  magnificent  example  of  this  kind  is  snown  by  F'ig.  1245  tak- 
en  from  the  cathedral  of  îîinden.  This  ',vheel  window  is  there  not 
independent,  but  it  fills  the  space  of  the  pointed  window  arcb 
in  a  very  peculiar  and  perhaps  unique  arrangement.  ?ig.  1245  a. 
Différence  between  th-^,  tracery  of  early  and  middle  periods. 

The  tracery  of  the  middle  period  differs  from  that  of  the  s 
ôErly  period  in  this,  that  the  latter  consiste  of  polyfoils 
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within  each  other  or  of  simple  ground  forms,  that  only  ssldoni 
nave  cusps,  while  in  the  iciddle  period  the  polyfoils  almost 
entirely  disappesr  and  ths  tracery  is  coniposed  of  geometrical 
ground  forms,  straight  lines  and  arched,  but  which  are  nearly 
always  beset  by  cusps.  In  the  prédominance  of  arched  foras  has 
been  thougût  to  be  recogni-sed  a  more  structural  character,  and 
therefore  the  5arly  Gothic  tracery  is  regarded  as  still  undsv- 
eloped.  It  would  be  so  if  the  curved  sides  of  the  différent 
figures  were  actuallf},  arched,  i,e.,  consisted  of  many  separats 
pièces,  in  which  case  the  jcinteng  would  be  made  more  difficull 
by  the  polyfoils.  But  in  r3ality  the  origin  of  the  tracery  fo- 
rms is  not  from  arched  construction,  but  is  derived  from  the 
perforation  of  a  stone  slab,  as  clearly  shown  in  the  tracery 
given  in  ?ig.  II69  from  ths  church  at  vVetter.  Sut  accordingly 
the  curved  shape  of  the  bars  is  nowise  compnlsory,  but  it  can 
ce  replaced  by  any  other  straight  or  freely  developed.  form. 
Therefore  if  a  trecery  con^istsd  of  ons  slab,  then  the  freedoiB 
concerning  the  separate  openings  would  only  be  limited,  that 
the  bars  enclosing  them  should  hâve  the  necessary  size  and  con- 
nections. Sut  if  it  consists  01  two  or  more  slabs,  care  must 
be  taken  to  hâve  a  suitabl^  location  for  the  joints  between  t 
them,  i.e.,  that  the  jointi  must  be  placed  so  that  each  separ- 
ate part  rests  on  that  or  them  besBatii  it,  or  extends  between 
them  like  the  separate  stons  in  an  arch.  Sut  thèse  joints  must 
necessarily  eut  the  bars  at  right  angles,  thus  ccing  vertical 
for  horizontal  and  radial  for  curved  bars.  But  suça  direction 
of  the  joints  is  to  be  obtiined  without  difficulty  even  in  tne 
least  dimensions  of  the  pi'^ces  in  3arly  Gothic  tracery,  as  tùe?| 
are  represented  in  ?igs.  I236  and  1239,  shown  by  the  joints 
marksd  s.  On  the  contrary  a  comparison  with  ?ig.  1247, ■  whicn 
is  a  transformation  of  the  schems  of  ?ig.  1239  and  reprcsents 
the  style  of  the  middle  period,  anows  that  the  location  of  tae 
joints  is  made  far  more  difficult  oy  tne  peculiarities  of  tais 
st'jle,  by  the  growth  of  th?  ourwes  of  the  cusps  out  of  the 
ground  forms. 

Accordingly  there  is  a  spécial  consistency  in  the  forms  oî 
îarly  Gothic  tracery,  in  so  far  as  thep  do  not  affect  the  i^urs 
arched  fiorm,  whers  this  has  no  structural  importance,  but  on 
the  contrary  comcine  thèse  and  thus  exhibit  polyfoiled  foriLS, 
which  could  not  be  employed  with  actually  turnsd  arches,  eut 


^17 

are  hère  the  more  in  place.  But  further  advantages  resuit,  as 
already  noted  above,  for  the  treatment  of  the  interspaces  and 
finally  for  fllliag  the  wiidow  with  glass  paintings. 
Simple  tracery  of  the  middle  period. 
îhe  characteristics  distinguishing  the  middle  from  the  early 
tracery  hâve  been  already  explained,  that  this  composed  of  poly-^ 
foils  was  entirely  supplaated,  and  it  is  to  be  particalarly  de- 
duced  from  this,  that  it  afforded  certain  advantages  for  the 
treatïnent  of  Trindows  in  several  divisions,  ^ôt  ?ig.  1231  ce  tne 
seheme  of  a  ï^indou  of  four  divisions,  in  which  each  of  the  tî7o 
dividing  arches  are  to  be  filled  in  the  same  way  as  the  éreat 
pointed  arch  bn  two  smaller  ones  and  a  circle  placed  between 
theai.  Accordingly  the  upper  circle  b  g  will  hâve  a  predoiniaant 
sizel  and  hence  in  some  cases  a  division  of  it  T/ould  be  désira- 
ble, which  as  already  stated,  may  then  be  effected  in  différent 

< 

«ays.  On  the  contrary,  if  this  circle  were  a  trefoil  (as  in  M^, 
1235)  or  a  cuatrefoil  (as  in  ?ig.  1236),  then  would  a  further 
division  by  possible  only  Tith  difficulty,  an  so  far  as  jusu 
thèse  forms  indicate  the  limits  of  divisibility. 
ïïindow  of  two  divisions. 

Each  3arly  Gothic  form  ±3   atBCordingly  transformed  easily  into 
one  belonging  to  the  middle  st^yle,  if  instead  of  the  polyfoil 
the  corresponding  ground  forms  of  cusps  are  taken.  Thus  Pig. 
1247,  Tfhose  construction  results  frora  that  already  treated,  ac- 
cordinglrj  corresponds  to  Pig.  1239,  and  thus  the  trefoil  in 
?ig.  1235  TiTCuld  be  transforiDed  into  the  three  arches  -.vith  casos 
and  the  division  arches  into  pointed  arches  vfith  cusps,  snd  u:vî 
quatrefoils  in  Pigs.  1236  lad  1237  into  the  four  arches:  ïïitn 
cusps.  The  F'ig.  last  named  is  particularly  common  and  recurs 
in  différent  proportions.  Thus  the  four  arches  ,Yith  their  uppsr 
spandrels  map  either  join  the  enclosing  pointed  arch  or  œay  ce 
free  from  it  (Pig,  1249). 

îhe  construction  of  the  first  case  is  the  folloffing.  Let  a  0 
be  the  centres  of  the  pointed  arch,  then  erect  È    perpendi cular 
to  it,  make  a  c  =  a  b  and  strike  from  c  the  arch  d  c  with  a  0 
as  radius  and  also  the  arch  d  f.  The  four  arches  dépend  on  the 
location  of  the  centres  a  and  b  for  the  windovr  arch.  The  closer 
a  and  b  approach,  the  larg^r  will  be  the  four  arches  and  the 
more  are  the  division  arches  forced  down  below  the  ground  line 
a  b.  The  centres  a  b  g  c  aist  always  lie  on  the  angles  of  a  sq'^^"' 
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sine©  othenise  the  four  arches  would  be  distorted^  in  no  case 

must  it  be  reduoed  in  width,  so  tbat  e  f  is  greater  than  d  m 

for  rather  should  the  converse  ooour.  The  construction  of  ffig, 

1249  is  then  made  in  différent  ways,  according  to  the  proport- 

and  of 
ion  of  the  radii  of  the  pointed  aroh  ttL    the  division  arches. to 

their  spans.  They  differ  froœ  Pig.  1248  in  this,  that  the  four 

arches  are  independent  frona  the  enclosing  pàinted  arch. 

In  like  manner  are  employsd  the  three  arches  for  filling  the 
space,  and  when  this  lower  spandrel  is  omitted,  it  leads  to  PigJ 
1250,  in  which  the  space  a  b  c  d  shows  a  form  allied  to  the 
fish  bladder. 

Simpler  but  less  successful  tracery  results  if  the  division 
arches  are  struck  with  the  radias  of  the  great  pointed  .arch, 
so  that  the  spandrel  falls  in  the  latter  in  like  manner  as  the 
arc  a  b  in  the  Trindc;?  Trith  three  divisions  in  Pig,  1260, 

Ail  foriDS  heretofore  shcTn  gain  in  richness,  if  in  each  divi- 
sion arch  is  inserted  a  tr^foil  with  cusps,  ?ig,  1^51-,  beaeath 
which  is  then  a  second  pointed  arch  with  cusps  in  the  manner, 
that  its  vsrtex  enters  the  opening,  that  is  formed  in  the  lower 
spandrel  of  the  trefoil  by  the  course  of  the  entire  tracery  i 
moulding  concentric  with  the  curves  of  the  cusps,  like  a  b  c  d 
e  in  ?ig.    1247. 

?findow  with  three  divisions. 

Par  lore  varied  become  the  tracery  forms  of  the  wiado'/^'  v/itn 
thres  divisions.  As  the  final  form  of  the  most  common  treatus- 
nts  of  this  kind  may  be  taken  pi?.  1252,  which  results  froi  ?ig. 
1240  by  the  addition  of  two  to  the  great  pointed  arch,  circles 
touching  the  middle  cirèel  and  the  middle  division  arch.  In  J'ié. 
1252  the  middle  division  a'i'ch  is  claced  on  the  ground  line  a  b 
of  the  great  pointed  arch,  ?rhen  the  radius  of  the  middle  circle 
is  easily  found. 

îhe  entire  form  is  extre-nely  flexible,  and  therefore  is  just 
as  well  suited  to  every  proportion  of  the  great  pointed  arch, 
since  the  oharacter  of  the  whols  can  be  modified  by  the  diff- 
érent proportions  of  the  circles  to  each  other  and  according 
to  the  heights  of  the  division  arches.  This  diversity  may  be 
increased  according  to  the  namber  of  the  cusps  inserted  in  eacn 
circle.  B^urther  the  four  arches  may  replace  the  upper  circle, 
while  beside  them  are  either  tarned  other  circles  or  a  trefoil 
as  in  ?ig.  1233- 
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A  simpler  form  is  shown  in  Fig.  1254,  whose  condition  resultsl 
of  itself,  and  ail  proportions  of  the  arched  space  can  be  adapJ 
ted.  This  is  found  especially  common  in  brick  construction,  îî 
ïfhere  then  in  the  simpler  ^orks  the  spandrel  abc  remaining 
between  the  division  arches  is  often  but  partly  opened  or  is 
also  left  èntirely  blind. 

In  ail  thèse  cases  the  division  arches  are  in  intimate  conn- 
ection together  as  with  the  filling  of  the  spaoe.  But  an  ènti- 
rely separate  group  is  fomed  by   those  traceries  in  whicii  the 
space  forms  an  independent  shape,  beneath  which  the  division 
arches  abut  with  their  apexes.  In  a  sensé  gig.  1255  already  f 
forms  a  transition  to  the  traceries  of  the  last  kind,  and  would| 
be  èntirely  counted  with  them,  if  the  lo;7er  arch  a  b  were  ènt- 
irely closed. 

Very  decidedly  is  the  space  of  the  arch  isolated  in  ?ig. 
1255  a,  which  exhibits  the  skeleton  of  a  window  of  four  divi- 
sions from  the  cathedral  of  îrfurt,  which  otherwi^e  is  to  ce 
with  the  compound  traceries  (see  aoove). 

Likewise  belongs  hère  the  form  of  ?ig.  1242  very  frequently 
occurring  in  the  traceries  of  the  middle  period,  and  especial- 
ly when  the  trefoil  is  also  closed  beneath  by  an  arch. 

Sometimes  the  form  of  the  tracery  en  the  old  works  also  has 
reqaired  the  ground  form  cf  the  arch,  so  that-its  centres  aro 
placed  beneath  the  ground  line,  when  thereby  is  aided  a  con:pl- 
ete  développent  of  the  traoery.  Saoh  an  example  is  founci  en  t 
the  church  of  3.  -Jacob  in  "îrfurt  (Gothisches  Musterbuch,  i). 
3at  already  in  tlie  .■'arly  Gothic  period  were  allowed  such  ires- 
doiES  as  are  sho?fn  in  the  east  window  of  the  church  at  Haina, 
Fl^,.  1265,  dating  from  the  first  half  of  tne  13  th  century. 
Tracery  of  the  Late  Gothic  3t\le. 

As  ws  hâve  already  stated  concerning  the  fish  bladder,  r^sner- 
ally  is  expressed  the  character  of  the  Late  time  in  the  disso- 
lution of  the  geOi-Letric  isolation  peculiar  to  the  precedin.^; 
periods,  thus  making  possible  a  freedoni  and  diversity  of  fons 
far  excelling  the  latter. 
Pish  bladders. 

■The  forms  of  the  3arly  and  Late  periods  often  still  extend 
into  the  later,  as  then  pig.  1230  also  occurs  hère  as  a  schenia, 
so  that  only  the  filling  of  the  space  by  the  fish  bladder  is 
effected  (according  to  Figs,  1213  to  1213).  But  lEore  decioed 
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are  employed  the  latter,  if  with  the  omission  of  the  circle  t 

thei}   fill  the  entire  space  as  shovin  in  Çigs.  1256  to  1259. 

In  Fig.  1257  the  centres  of  the  pointed  arch  lie  at  a  ana  b 
o  a  ' 

so  that  b  c  =  — j-.  The  saiL3  propottinon  is  then  also  a  basis 

4                       CI 
for  the  division  arches,  so  that  also  c  e  =  .  îhe  perpend- 

icular  erected  at  b  cuts  the  arch  c  y  at  h.  iVith  the  radius 

b  f  is  then  struck  the  arch  k  h  and  the  arch  h  1  joininé  the 

division  arch,  so  that  the  skeleton  of  the  fish  bladder  is 

constructed  and  at  the  same  time  the  ogee  curve  h  1  ret)laces 

the  division  arch.  After  then  the  osée  h  m  is  found  in  tns 

same  manner,  the  concentric  arch  resalting  from  the  plan  cf 

the  mullion  can  be  struck  and  the  cusp  be  inserted, 

A  frsouently  repeated  flexible  motive  is  sho^fn  in  J'i^l256. 
This  cornes  SQbstantially  from  the  filling  of  the  space  rs^ain- 
ing  ovsr  the  semicircular  division  arches  by  two  circles  aoout 
the  centre  a,  which  are  tangent  to  the  middle  line  of  the  div- 
ision arch  and  join  above  the  arch  e  c.  When  no  break  occurs, 
the  transition  point  e  must  lie  on  a  line  with  the  centres  a 
and  k. 

îhs  same  scheme  coula  also  be  employed  for  a  ^indo?/  cf  thrse 
divisions  as  shcYn  ir  rich^r  form  by  !?i?;.  1259- 

In  it  a  andb  are  the  centres  of  the  pointed  arch.  On  this  p, 
ground  line  are  struck  the  semicircles  a  1  and  t  b,  and  also 
the  circle  a bout  c  tangent  to  the  latter,  the  great  pointed  a 
arch  and  the  middle  line,  and  further  with  the  radius  of  the 
latter  the  arch  c  d  formiQ^  the  enclosing  pointed  arch  as  well 
as  the  arch  c  e  formiag  tb3  first  semicircle.  Then  draw  the 
line  o  f  at  an  angle  of  45°,  and  from  this  intersection  with 
the  circle  strike  the  arch  g  h,  vrhich  goes  through  the  centre 
c  and  joins  the  pointed  arch,  as  well  as  from  a  point  k  to  ba 
found,  strike  the  arch  i  f  tangent  to  the  circle,  thus  is  found 
the  skeleton,  and  the  further  exécution  has  no  further  diffic- 
ulty  according  to  what  has  been  stated. 

To  the  Gorman  forms  of  the  fish  bladder  correspond  those  of 
the  Prench  flamboyant  style,  of  Tîhich  -m   give  an  ezampls  in 
Pig.  1253  taken  from  the  central  tower  of  the  church  of  S.  f-A' 
clou  in  Rouen.  The  différence  betîreen  the  two  kinds  is  to  es 
sought  chiefly  in  this,  that  in  the  ?rench  tracery  the  lisn 
bladder  moves  more  in  one  direction,  and  thus  cornes  nearsr  taî 
form  of  fiâmes,  while  in  the  German  this  movement  occurs  ^ro;. 
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the  middle  outivardin  any  dssired  direction,  and  so  more  varied 
motives  certainly  became  possible.  In  contrast  to  both  continen- 
tal forms  are  the  divisions  of  tracery  corresponding  to  fishr 
bladders  or  fiâmes  in  the  "ilnglish  perpendicular  style,  that  rsp- 
pèsent  entirely  similar  diiiinutives  of  the  spaces  enclosed  by 
the  mullions  and  division  arches,  they  extend  always  in  tiie  sanel 
direction  as  those,  and  so  fill  the  space  of  the  arch  in  a  tol- 
erably  uniform  way,  but  produce  a  rien  impression. 
Intersections . 
We  hâve  already  stated  above,  that  after  the  ogee  curves  it 
is  particularly  the  intersections  which  characterize  the  trscs- 
ry  of  the  Late  Gothîc.  Though  it  often  occurs  in  the  second  half| 
of  the  15  th  century,  that  the  division  arches  intersect,  wbils 
the  mullions  are  connected  by  a  semicirciè:with  the  omission  cf 
one  lying  between  them,  from  whose  intersection  results  then  t 
the  pointea  division  arch  (^ig.  I26I).  Aoother  filling  of  the 
space  may  occur  by  a  circl3,  auatrefoil,  etc.,  ivith  fish  blai- 
ders  next  them  or  solely  by  the  fish  bladder  in  that  given  in 
?ig.  1261,  an  example  taken  from  3.  Martin^'s  church  in  r»assei 
appears  a  spécial  consistency,  so  far  as  the  dspressed  pointed 
arch  filling  the  space  is  formed  by  two  intersecting  ogse  bars 
and  only  in  the  fish  bladders  formed  at  the  sides  is  a  cusp  in- 
serted  in  the  middle.  certainly  tne  scheme  given  in  ?i~>  12cO 
belongs  hère,  to  which  référence  was  made  already  on  p.  523,  '■'' 
while  hère  the  effect  of  the  intersection  of  the  part  c  "c  of  t 
the  arch  ïïith  the  great  pointed  arch  is  far  more  tasteful,  tûan 
that  of  the  semicircles  in  ?ig.  126l  with  each  other,  even  if 
hère  a  certain  dryness  is  also  undeniable. 

4.  Tracery  of  compound  mullion  and  wheel  window3.| 
Plan  of  compound  mullion  Windows. 

connection  of  large  and  small  mullions. 
Already  in  the  earliest  3othic,  beside  the  simple  tracery  n^' 
dows,  occur  compound  ones,  -ïhich  arc  then  formed  so  that  in  tne 
parts  of  a  simple  large  System  of  tracery  are  alTjays  foun::  - 
smaller  secondary  System,  or  an  inverted  System  of  the  seconà 
order,  as  indicated  in  Flg.  1262  by  the  heavy  and  thin  liées,. 
The  mullions  and  bars  of  the  inserted  second  System  hâve  a  cor- 
respondingly  more  ornate  cross  section,  and  they  are  tericeà  "y 
"young"  mullions  in  contrast  to  the  "old"  or  principal  malli^"- 
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ail  mullions  are  partly  isolated  (a  aud  b  in  ^ig.  1^^2) 
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ard  are  partly  attached  to  the  principal  mallions  or  jambs  (c  i 
ic  ?ig*  1262).  The  cross  sections  of  the  principal  mullions  rast 
aiso  be  se  arrangea,  that  the  smaller  develop  from  them  as  if 
they  were  born  froiE  them. 

Already  in  the  simple  tracery  beset  by  cusps,  as  we  hâve  fur- 
ther  seen  above,  the  cross  sections  of  the  cusps  'ivere  exoressed 
in  the  mullions,  and  similarly  but  even  far  œore  expressed  âiust 
be  the  cross  sections  of  the  small  mullions  be  contained  in  tii- 
ose  of  the  larger  ones.  If  in  a  jfindo^  with  large  and  sitall  ml- 
lions  occur  cusps  at  tne  sime   time,  then  the  principal  iiullions 
will  even  contain  three  différent  profiles  and  the  small  ones 
will  hâve  two.  In  ?ig.  1263  accordingly  a  d  g  h  îfill  •  represent 
the  larger  and  b  d  f  i  be  the  smaller  mullions,  c  d  e  x  repres- 
enting  the  cusps. 

Nowise  is  the  possibility  excluded  of  moulding  the  lEullions 
rslatively  richer,  for  exauple  for  a  simple  tracery  with  cases 
employing  the  entire  froîile  in  ?ig.  I263,  thereby  giving  tne 
cusps  the  richer  moulding  b  d  f  i,  and  on  the  other  hand  si.ïpli- 
fications  of  the  cross  section  are  àlso  possible, 

One  can  further  establish  the  principles  mcstly  follcTred  in 
the  earLy  time,  that  only  those  parts  make  the  compound  plan 
necessary,  in  vïhich  the  élévation  is  actual^  compound,  aise  t 
that  ths  plan  of  the  bars  according  to  the  spaces  «ith  cusps 
could  or  must  be  dif f erent ,f rom  those  smployed  for  spaces  wiin- 
out  cusps  or  for  division  arches,  as  -nb   hâve  already  expl&insa 
in  regard  to  the  ;,'-arburg  windorr.  ?or  such  an  apparently  comcli- 
cated  but  naturally  a  simpler  arrargement,  the  magnificent  Win- 
dows in  the  transepts  afid  choir  of  tne  sonastery  church  at  H^iins 
(Pigs.  1264,  1265)  présent  the  most  beautiful  examples. 

For  the  former  ?ig.  1264  a  shows  the  plan  àf  the  half  of  tàe 
mullions  and  bars  next  the  interior.  Therein  a  b  c  à  is  the  haH 
plan  of  the  large  mullion,  which  includes  that  of  the  small  lul- 
lion  b  c  d.  The  division  arch  without  cusps  has  the  sarce  plan 
as  the  small  mullion,  and  it  also  continues  in  the  circle  above 
it,  only  that  on  the  insiae  are  added  cusps,  whose  plan  is  ladi' 
cated  by  c  f  in  Pig.  1264  \,    To  strengthen  or  fill  the  sioulài-^' 
projects  before  the  junction  of  the  cusp  in  the  lo^rer  circle  f 
with  the  part  denoted  by  g,  while  this  is  wanting  in  the  gre^t 
circle,  so  that  the  cross  section  through  the  great  circle  ca 
a  f   is  a  b  ce  f    in  Pig.  1264,  and  on  b  f  through  the  sxail 
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ard  are  partly  attached  to  the  principal  mallions  or  jambs  (c  i 
in  ?ig.  1262).  The  cross  sections  of  the  principal  mullions  lub; 
also  be  so  arranged,  that  the  smaller  develop  from  them  as  if 
they  nere   born  froiE  theni, 

Already  in  the  simple  tracery  beset  by  cusps,  as  we  hâve  lur- 
ther  seen  abovs,  the  cross  sections  of  the  cusps  .vere  exoressed 
in  the  mallions,  and  similarly  bat  even  far  more  expressed  must 
be  the  cross  sections  of  the  small  mullions  be  contained  in  tn- 
ose  of  the  largsr  ones.  If  in  a  jvindoTr  with  large  and  sitall  hui- 
lions occur  cusps  at  tne  sane  time,  then  the  principal  iLullions 
will  even  contain  three  différent  profiles  and  the  small  ones 
will  hâve  two.  In  ?ig«  1263  accordingly  a  d  g  h  îfill  ■  represent 
the  larger  and  b  d  f  i  be  the  smaller  mallions,  c  d  e  x  raprss- 
enting  the  cusps. 

^owise  is  the  possioilit?  excluded  of  œoulding  the  mallions 
rslativsly  richer,  for  exauple  for  a  siiuple  tracery  with  cusps 
smploying  the  entire  frofile  in  ?ig.  1263,  thereby  giving  tne 
cusps  the  richer  moulding  b  d  f  i,  and  on  the  other  hand  siicli- 
fications  oi  the  cross  section  are  àlso  possible. 

One  can  further  establish  the  principles  ircstly  follc?red  in 
the  earL\-  tinie,  that  only  those  parts  make  the  coicpound  plan 
necessary,  in  which  the  élévation  is  actualjry  coipound,  aise  t 
that  the  plan  of  the  bars  according  to  the  spaces  ►^ith  cusps 
could  or  must  be  dif ferent .froi  those  esployed  for  spaces  wim- 
out  cusps  or  for  division  arches,  as  we  hâve  already  expleinea 
in  regard  to  the  ;/arburg  windoTf.  ?or  such  an  apparently  conçli- 
cated  but  naturally  a  simpler  arrar4eâ:ent,  the  sagnificent  -.fin- 
dows  in  the  transepts  afid  choir  of  tne  monastery  church  at  Hains 
(Pigs.  1264,  1265)  présent  the  most  ceautiful  examples. 

For  the  former  pig.  1264  a  shows  the  plan  af  the  half  of  tae 
mullions  and  bars  next  the  interior.  Therein  a  b  c  i  is  the  àali| 
plan  of  the  large  mullion,  whioh  includes  that  of  the  sxall  -'Jl' 
lion  b  c  d.  The  division  arch  without  cusps  has  the  same  cIûTi 
as  the  small  mullicn,  and  it  also  continues  in  the  circle  above 
it,  only  that  on  the  insiae  are  added  cusps,  irhose  plan  is  ladi- 
cated  by  c  f  in  F'ig.  1264  i.  To  strengthen  or  fill  the  aioului^^s' 
projects  before  the  junction  of  the  cusp  in  the  lower  circle  " 
with  the  part  denoted  by  g,  ;«hile  this  is  wantinç  in  the  P.rezi 
circle,  so  that  the  cross  section  through  the  great  circlt  ca 
a  f   is  a  b  ce  f  in  Fig.  1264,  and  on 
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circle  is  b  g  a  f  in  Pig.  1264  a.  Sinoe  now  in  th©  loirer  divis- 
ions  the  plan  becomes  more  complex,  it  is  agaia  simplifiod  tiiere 
where  the  divisions  in  the  élévation  become  greater,  as  in  th« 
spaces  between  the  great  pointed  arch,  the  upper  circl©  anf  the 
arches  enclosing  the  groups»  hère  taking  the  forœ  a  b  i  k,  so 
that  between  the  élévation  and  plan  ooour  the  most  intimate  and 
alternate  relations,  and  in  àll  doirn  to  the  smallest  part,  the 
finest  distinctions  are  emphasized  by  the  spirit  ordering  the 
whole.  But  this  enhanced  consistency  did  not  allow  the  internai 
tracery  mouldings  to  be  employed  extornally,  where  on  the  one 
hand  beside  the  larger  for-ns  of  ail  parts  the  finer  mouldings 
would  hâve  been  without  effect,  but  on  the  other  hand  just  on 
the  north  side  would  hâve  presented  too  many  starting  points 
for  the  effect  of  weather. 

In  Pig.  1264  b  is  shown  the  external  mouldings  in  such  manner, 
that  a  b  c  d  the  members  of  the  large  mullions  are  oontinued  on 
the  great  pointed  arches,  as  well  as  ou  the  exterior  of  the  div- 
ision arches  and  the  bars  «nfiiosâgg  the  upper  circle,  e  b  c  d 
is  the  moulding  of  the  small  mullion  hère  without  capital,  whicb| 
continues  in  the  same  form  on  the  inside  of  the  great  division 
arches  as  well  as  on  the  extericr  of  the  lower  circle,  while  t 
the  internai  side  of  the  latter  with  its  cusps  is  formed  accor- 
ding  to  f  g  h  c  d,  so  that  g  h  c  d  becomes  the  plan  of  tue  casp. 
On  the  contrary,  richer  is  the  form  of  plan  of  the  inner  side 
of  the  moulding  on  the  upp3r  circle  according  to  a  e  i  k  1  ï;nc| 
so  that  hère  k  1  m  c  d  becomes  the  plan  of  tha  cusp.  A  ciKilar 
distinction  of  the  outer  from  the  innar  mouldings  of  the  tracery] 
is  then  also  found  on  other  Windows  of  the  same  church. 

The  capitals  in  ffig.  126i  only  serve  to  indicate  the  beiîinai- 
ngs  of  the  arches,  and  therefore  are  also  found  in  their  actual 
main  lines.  In  the  east  window  of  the  same  church  xxb  given  in 
Pig.  1265,  they  fulfil  the  same  purpose  of  adjusting  the  simple 
plan  of  the  mullion  to  the  more  richly  formed  plan  of  the  divi- 
sion arches.  While  in  Pig.  1265  a,  a  b  c  d  e  is  the  plan  of  tlie 
large  mullion  as  c  d  e  represents  that  of  the  small  one#  for  t 
the  reasons  given  above  the  division  arches  receive  an  addition 
by  the  member  f,  which  as  shown  in  Fig.  1265  b  in  perspectivSf 
is  set  on  the  capital  at  a  a  in  Pig.  1265  and  also  extends  aro- 
und  inside  ail  spaces  èeset  by  cusps.  The  cusps  hère  bave  a  for«| 
of  section  still  recalling  the  forms  of  the  transition  styl^f 


^24 
while  they  lack  ail  moulding  and  simply  project  as  fillets,  tiia 
also  expressed  by  d  h  i  in  fig,    1265  a. 
Simplified  pan  of  mulltons. 

As  already  noted  on  p.  ^0%  .above,  there  result  simple  plans 
of  Hiullions,  as  soon  as  ths  development  of  the  cusps  shonn  is 
Pig,  1183  Is  allowed.  Accordingly  the  plan  shown  in  Pig.  1267  2 
was  sufficient  for  a  oompound  windovi,  if  the  cusps  received  tùs 
plan  indicated  iy  hatching  in  the  right  half  of  the  Pig.,  so 
that  also  the  hatched  part  in  the  left  half  becomes  the  plan 
of  the  small  mullions  and  the  entire  Fig.  %kÈt   ofcthe  large 
ones,  as  it  is  found  on  the  west  windov?  of  the  church  at  9aina 
given  in  Fig.  1267.  But  this  omission  is  even  increased  and  tiie 
leads  to  further  simplification  of  the  plan,  and  finally  to  n^ 
1267  b,  in  ïfhich  then  m  f  1  i  k  gives  the  large  œullion,  that 
is  only  distinguished  by  ai  increased  dspth  from  the  equally 
thick  small  one  ie  e  c  i  k,  as  also  w  i  k  further  ^ives  the  plan 
of  the  cusp. 

LikeTTise  as  on  the  large  mullions  there  is  attached  to  the 
jafflb  mullions  half  the  plan  of  the  small  one.  let   are  also  foan 
many  varying  conditions,  especially  in  the  works  of  Early  Gothi 
to  which  that  stiffness  is  still  foreign. 

Doubled  middle  mullion. 

Thus  in  the  irindows  in  4  devisions  of  the  north  side  of  Stras 
burg  minster  the  middle  mullion  consists  of  a  doubling  01  tne 
jamb  mullion,  so  that  the  small  one  in  Fig.  1267  c  are  shown 
b  c  d  the  small  mullion,  b  c  e  the  jamb  mullion  and  b  c  e  f  is 
half  the  middle  one,  that  accordingly  consists  of  two  little 
columns  connected  by  a  hollow.  On  the  contrary  on  the  older 
parts  of  the  cathedral  at  Wetzlar  the  jamb  mullions  are  entire- 
ly  lacking  and  the  division  arches  grow  directly  out  of  the  jan 
bs  lying  in  the  direction  of  the  thickness  of  the  wall,  in  «nio 
must  therefore  b?  eut  the  groove  to  receive  the  glass  panels. 
îhis  arrangement  still  recills  the  starting  of  the  arches  of  s^ 
many  Romanesque  cloisters,  where  the  growth  of  the  arches  is 
already .clearly  expressed,  but  at  the  same  time  shows  in  prinoi 
pie  a  striking  agreement  with  the  arrangement  mentioned  on  p. 
507  ofl  the  tracery  of  the  ""jate  Gothic  castle  chapel  at  Altsnba: 
Development  01  the  élévation  of  compound  tracery. 

On  the  laying  out  or  dra-«ring  the  compound  tracery,  it  may  ca> 
be  stated,  that  it  is  just  as  complets  as  in  tne  simple  brucerj 
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(8ee  above).  One  passes  out  from  the  middle  line  of  the  mullion 
or  bar  and  covers  this  by  the  profile,  whereby  the  large  and 
jamb  [Dallions  hâve  several  parallel  lines  for  the  large  and 
small  lEembers  (c,  d,  e,  in  ?ig.  1262), 
Window  in  4  divisions, 

îhe  simplest  arrangement  of  the  window  with  4  divisions  is  t 
that  based  in  the  scheme  in  ?ig.  1262,  of  îvhich  ?igs.  1264,  I265I 
give  two  spécimens,  which  iate  fron:  the  saice  period  but  are  far 
apart  in  their  effect  by  the  différence  in  treatment.  îhis  div- 
ersity  is  increased  to  infinity  by  varying  proportions  of  diff- 
érent parts  and  a  varied  arrangement  of  the  other  filling,  and 
according  to  what  has  been  previously  stated  concerning  simple 
tracery  and  filling  circles,  it  will  not  ^e   difficult  to  find 
new  combinations  of  this  kind. 

Windows  in  4  division»  witli  three  groups, 

However  men  already  began  about  the  middle  of  the  14  th  cent- 
urn  to  seek  variations  ,  and  first  to  make  thèse  possible  by 
transferring  the  peculiarities  of  the  window  in  3  divisions  to 
that  îTith  4,  forming  three  groups,  the  middle  one  consisting  of 
two  spaces,  at  each  side  o"^  which  remained  one  space,  as  the  c 
choir  of  Erfurt  cathedral  shoîTS  in  a  rich  séries  of  examples. 
This  arrangement  is  connected  witn  the  fillings  in  ths  spaces 
shown  in  Figs.  1240  to  1242,  1252  to  1254, but  always  injurss 
in  a  certain  lack  of  clarity  and  purpose  that  simple  arrangeseot 
characterizing  the  nature  of  the  matter  as  opposed  ho  Figs.  1264 
and  1265,  but  on  the  contrary  this  inequality  of  the  divisions 
forms  the  natural  arrangement  for  tracsry  in  an  unequal  number 
of  spaces. 

Windows  in  5  and  7    divisions. 

Bence  tracsry  in  5  divisions  can  consist  of  three  groups,  na- 
mely  of  two  double  divisions  separated  by  a  single  middle  space, 
and  one  in  7  parts  may  lik'^sise  consist  of  three  groups,  indeei 
of  two  triple  divisions  separated  by  one  single  space,  or  of  a 
triple  division  in  the  middle  and  two  double  ones  at  the  sidss, 
whereby  the  filling  of  the  space  is  always  one  allied  to  the 
triple  division. 

The  single  space  between  the  groups  composed  of  two  or  three 
divisions  is  then  enclosed  at  botb  sides  by  large  œullions,  »û- 
ich  remain  as  division  arches  above,  but  sometimes  are  \»ithoat 
the  moulding  characterizing  the  J^r.-c  rr.ullions.  But  thereby  al^o 
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the  division  arches  will  bs  ineffective,  and  the  filling  of  th 
space  by  the  latter  is  no  longer  sufficient,  and  makes  the  eff 
©et  bave  a  certain  heavineas.  Geoerally  a  tracery  in  4  parts 
arranged  in  the  manner  noentioned,  where  including  the  jaœb  mul 
lions  are  found  four  large  and  but  one  small  mullion,  lacks  bu 
one  more  step  to  the  Late  lothic,  being  without  ail  main  and 
lesser  subdivisions,  thus  being  a  «rindow  consisting  of  entirel' 
similap  spaces  and  mullions, 
Window  in  5  divisions. 

just  as  hère  the  characteristics  of  the  arrangement  of  tae  w 
window  of  three  divisions  is  corabined  in  a  capricious  way  witb 
that  in  two  divisions,  this  combination  becomes  nataral  for  tr, 
cery  in  6  parts,  That  either  consists  of  two  groups  of  three  d 
divisions  each,  or  three  groups  of  two  divisions  in  each,  so 
that  in  the  first  case  the  main  arrangement  of  the  îrhole  corre: 
ponds  to  that  of  the  windoT  in  t;7o  divisions,  ;vhile  in  the  las 
case  the  converse  condition  exists.  The  first  arrangement  is 
found  on  the  west  side  of  the  Gologne  cathedral  according  to  t 
the  original  design,  while  the  latter  is  by  far  that  generally 
prevailing  and  is  found  on  the  Trest  front  of  3,  Slisabeth  ia 
Marburg,  the  collegiate  church  at  Mantes  and  the  church  of  tùe 
ffionastery  of  Haina.  The  two  examples  last  mentionsd  ars  repres' 
ented  in  ?igs.  1266  and  1267. 

The  extremely  rich  windo'?  at  Haina  belonging  to  the  first  na 
of  the  14  th  century  is  in  striking  contrast  to  that  repressnt 
in  Pigs.  1264  ônd  I265  froTi  the  same  church  and  belonging  to  tl 
13  th  century,  which  illustrate  the  superiority  of  the  tracery 
about  a  centurr  older  to  that  of  the  extrême  richness  of  that 
later. 

There  is  found  in  the  drasing  of  the  earlier  window  in  Pigs. 
1264  and  1265  the  clear  arrangement  andt^the  wise  restriction  0 
the  ornament  of  cusps  to  C3rtain  spaces,  which  thereby  fully  à 
dominating  the  whole,  contrasted  with  the  uniform  spreading  of 
this  ornament  over  ail  spaces,  which  is  peculiar  to  Pig.  1267, 
so  that  this  condition  com3s  more  into  the  light  where  the  siœ 
pie  treatment  of  the  older  window  with  its  surrounding  archite 
tural  détails  of  rounds,  side  arches  and  vault  ribs,  remains  i 
the  most  beautiful  harmony,  and  the  entire  surface  of  the  wall 
imparts  a  higher  life,  while  the  richer  form  of  the  west  wind^ 
is  entirely  loosed  from  its  surroundings,  its  effect  is  restri 
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restrioted  instead  of  bein?  iacreased.  It  is  furthor  to  be  wen 
considered,  that  sach  window  tracery  as  not  ther©  for  itself 
but  at  the  same  time  is  to  serve  as  a  framework  for  tbe  insertei 
glass  panels,  bence  must  therefore  beppaid  to  tbe  glass  paintiBi 
tbat  covers  tbis  filling,  to  afford  for  tbis  a  not  too  restrio- 
ted  size  and  form.  Ail  tbese  requirements  are  satisfied  by  the 
tracery  in  B"igs.  1264  and  1265  in  a  bigb  degree,  wbile  tbe  uni- 
form  predominating  later  witb  cusps  inserted  everywhere  offers 
restricted  spaces,  and  tbus  is  certainly  lésa  on  tbe  wbole  than 
by  its  own  will.  Tben  tbe  ?lass-worker  toiled  to  master  this 
bindrance,  and  in  tbese  small  aad  limited  spaces  to  insert  8T9d 
overrrich  figure  and  ornamantal  représentations  scarcely  to  be 
dis tinguisbed  from  below  on    aooonnt  of  tbeir  small  scale,  mak- 
ing  tbe  disadvaûtages  even  greater  witb  ail  tbe  beauty  of  the 
glass  painting,  Tbis  existence  for  self  alone  is  more  peouliar 
te  wodern  art,  and  appears  generally  to  be  increased  witn  the 
overricb  tracery  of  the  miidle  period.  ven  began  to  place  an  ex 
treme  importance  on  it,  as  already  tbe  epitaph  of  master  Reinr 
bold  of  Altenberg  shows,  by  wbom  tbe  great  west  window  was  coai- 
pleted  in  1398,  in  whicb  ne  is  oalled  "above  ail  the  king  of 
stonework".  But  that  Gothic  art  required  rich  tracery  in  a  deg- 
ree  far  less  than  is  usually  assumed,  is  proved  sati sf ac torily 
before  ail  by  the  simple  Windows  in  two  divisions  of  the  catae- 
dral  of  Chartres,  whose  ovsrpowering  effect  would  only  bave  bae 
lost  by  richer  tracery,  since  tbe  wonderful  glass  paintings  mus 
bave  been  restricted  thereby. 

As  a  true  model  of  a  sim'Dle  and  still  rich  arrangement  can  be 
taken  the  windoiv  of  the  north  side  aisle  of  the  collegiate  cûu- 
rch  at  Mantes  givsn  in  ?ig.  1266,  ?ihich  is  probably  later  than 
the  church,  and  that  must  date  fron:  about  the  middle  of  ths  13 
th  csntury.  The  plan  of  th3  mullion  is  represented  in  the  ri^lit 
half  of  Pig.  1266  a. 

The  construction  is  simple  and  as  indicated  by  the  Unes.  Tiie 
ground  line  of  the  arch  is  a  b,  its  centre  lies  in  the  middle 
line  of  the  side  divisions,  thus  in  the  points  c.  At  the  point 
c  draw  a  line  at  45"    witb  the  ground  line,  which  gives  the  cen- 
tre C  of  the  trefoil  at  its  intersection  witb  the  middle  lins 
of  the  window.  From  the  point  C  draw  the  line  C  e  at  an  aa^le 
of  60*  witb  the  middle  lins,  erect  a  perpend i cul ar  at  the  point 
f,  found  by  dividing  the  ground  line  into  three  parts,  itnicii 
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cuts  the  line  G  c  at  g  and  thus  gives  a  centre  of  the  trefoil 
arcb»  from  which  the  otbers  can  be  found  in  the  sama  way.  Tûô 
possibility  of  the  further  very  original  detailing  of  the  tref- 
oil then  dépends  An  the  wiith  of  the  moulding,  so  far  that  at 
h  i  must  remain  at  least  the  »idth  of  the  small  mullion. 
Window  of  8  divisions  with  3  Systems, 

As  ths  arrangeaient  of  fcir  divisions  cornes  from  tiaat  with  twoi 
so  is  developed  that  of  tracer  y  with  3  divisions  froin  that  of 
four,  it  is  merely  a  niultiolicatioD.  But  there  are  permitted  by 
tëe  size  of  the  space  certain  richer  treatment.  ?ig.  1263  shD?îs 
an  ezample  from  the  north  transept  of  the  cathedral  of  .'v^eauz, 
that  entirely  corresponds  to  the  scheme  of  ?ig.  1262,  The  cons- 
truction is  given  in  Fié.  1263  a. 

Bisect  a  c  at  d,  which  distance  results  from  the  divisicû  of 
the  ground  line  into  8  parts,  ;so  that  d  is  a  centre  of  the  poin- 
ted  arch,  whose  ground  liû3  is  also  that  of  the  arch  f  g  h,  ïfii- 
ose  centres  lie  at  f  and  g. 

Then  lay  off  a  c  from  a  to  e  and  draa  a  horizontal  through  e, 

îïhich  is  the  ground  line  of  the  arch  k  e,  etc.;  then  draw  e  1  = 

a  g 

from  e  to  .t.  and  draw  through  m  a  horizontal,  which  yives  tb9| 

ground  line  of  the  little  iivision  arches.  Accordingly  the  dif- 
férent spaces  spanned  by  circles  are  easily  coastructed,  t^e  ■.* 
widths  resulting  froœ  the  plan  are  laid  off  and  the  cusps  are 
inserted.  But  the  plan  is  sho^în  by  Fig.  1268  b.  The  fillin^  of 
the  upper  cirole  is  constructed  as  follows;  a  b  in  S!ig.  136  3  is 
half  of  c  d,  and  the  centre  of  the  arch  a  b  d  on  the  line  a  b 
is  about  a  quaéter  of  its  length  toward  the  inside,  thus  movad 
to  e  and  f,  whereby  by  dividing  the  circle  in  6  parts  the  rest 
results,  'Se    give  hère  only  t    possible  construction  of  this  tra- 
cery,  vfhich  ne    cannot  entirely  détermine  Tïhether  it  accords  ful- 
ly  with  the  actual  one. 

The  advantages  of  this  tracery  hâve  been  already  emphasizei 
in  Pigs.  1264  and  I265,  and  thèse  ;vould  be  compared  with  tas  f 
far  richer  west  window  in  3  divisions  of  Altenberg  in  ths  sase 
manner,  like  that  in  ?ig.  1267.  A  varied  arrangement  of  tracery 
in  8  divisions,  which  corr'^sponds  to  that  shown  in  Fig.  1254  f 
for  the  window  in  3  divisions,  as  shown  by  the  west  window  oT 
the  church  of  the  V^inorite^  in  Cologne.  Its  eight  divisions  are 
arrangea  in  theee  groups,  the. middle  one  including  four  spac33. 
While  then  the  two  arches  01  the  side  groups  stand  on  ths  .roua: 
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line  of  the  pointed  arch,  the  middle  one  is  higher  like  tbe  li: 
die  space  in  ?ig.  1254,  and  the  vertex  of  the  enclosiag  arch  ai 
uts  beneath  that  of  the  great  pointed  arch,  The  peculiarity  of 
the  arrangeicent  results  from  the  depressed  proportion  of  the  ei 
tire  window,  that  is  avoided  by  the  higher  position  of  the  ^ro- 
und line  of  the  middle  arch.  It  shoTîS  at  the  same  time  a  csrtai 
relation  to  the  form  of  the  window  of  the  choir  of  îrfurt  cath- 
edral  mentioned  on  p.  528,  but  far  excels  the  latter  in  pure  c 
caprice,  as  results  from  the  basai  proportions, 

Windows  of  9  or  more  divisions, 
iVindows  in  9  divisions  a'3  in  the  cathedral  of  York,  can  be 
arranged  in  tarée  groups  of  three  divisions,  thus  being  rsferr- 
ed  to  the  principle  of  thr'^e  divisions,  «ïhile  one  in  12  divisi- 
ons is  formed  by  a  complication  of  the  System  of  that  in  6  part 

Dniform  mullions  of  the  late  tiœe. 

Differently  from  the  principles  stated  are  formed  the  richsr 
combinations  of  tracery  of  Late  Gothic.  In  the  once  adopted 
forms  of  ogees  of  fish  bladders  had  men  found  the  means  for  di- 
rectly  filling  any  form  of  space.  Any  division  into  main  and  s 
subordinate  parts  would  hâve  hindered  the  unlimited  devslop::3nt 
of  thèse  means  and  was  the?efore  dropped,  Accordingly  ail  mull- 
ions  receiwed  the  same  form,  are  connected  by  round  or  pointed 
arches,  and  the  latter  cliig  to  the  fish  bladders  ?:itb  unrcstr- 
icted  variety,  that  are  eitner  arranged  in  groups  -^ithout  thèse 
being  enclosed  by  'v^ider  ba^s  or  independent  from  each  other,  t 
they  alone  fill  the  spaces  by  their  artistic  interlacings.  If 
in  ail  thèse  the  complète  dissolution  of  the  Gothic  organism  is 
made  perceptible,  then  must  one  bs  surprised  by  the  inventive 
gift,  the  skill  in  arrangement,  and  the  taste  -in  the  entire 
treatment.  Thèse  are  the  last  rays  of  the  sun  setting  behind 
the  mountain,  for  which  th3  artificial  light  then  kindled  snos- 
ed  itself  as  a  misérable  substatute, 

Gompound  vjheel  and  rose  vîindcws. 
Huilions  placed  radially. 

The  principle  of  compound  tracery  is  also  followed  by  the  grs 
at  îîheel  and  rose  Windows.  Their  simple  forms  were  already  ex 
lained  in  ?igs.  1243  to  1246.  ?rom  what  was  there  stated  wiU 
be  easily  developed  the  forms  shown  in  ^igs.  1269  to  1271.  ^''^ 
predorainating  magnificence  of  tnese  Windows,  ittainable  by  no 
other  means,  such  as  the  minster  at  Stras buré  as  weJ.1  as  m^-^ 
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shown  in  ?i.^s.  1269  to  1271.  The  ppedominating  magnificence  of 
thèse  Windows,  attainable  by  no  other  means,  such  as  the  sinstei 
at  Strasburg  as  well  as  that  shown  py  most  of  the  ?rencû  catûe- 
drals,  needs  no  commentary.lt  has  been  attempted  in  .nodern  ti- 
mes  to  wish  to  find  thèse  in  contradition  of  the  true  principle 
of  Gothic,  but  it  a^pears  to  us  unjustly.  To  exclude  theii  would 
be  to  rob  one's  self.  They  either  occur  independenlty  on  tne 
Prench  cathedrals  op  are  inserted  in  a  pointed  window  of  ordin- 
ary  form  ??ith  a  straight  slll.  The  arrangement  of  the  sill,  ù- 
ich  is  also  gsnerally  founi  where  the  pointed  arch  is  wanxing 
and  ffianifests  itself  in  th^  manner,  that  the  deeply  moulded  suf- 
fit arch  enclosing  the  upper  seiDi(fcÈrcikè-::.is  continued  at  each 
side  in  the  vertical  jaœb  or  rests  onilittle  columns  and  stops 
on  the  wash  of  the  sill,  happily  renjoving  the  possibility  that 
the  water  could  collect  in  the  mouldings  extending  on  the  lower 
semicircle,  and  brings  the  entire  treatment  into  complète  hari- 
ony  with  the  other  lines  of  the  interior  and  exterior.  It  is 
already  founa  in  works  of  very  early  date,  like  the  colle,^ÈaGs 
charch  at  liantes,  the  cath^dral  of  Rheims,  the  transepts  oi  tac 
cathedral  of  Paris,  etc.  B^it  now  since  the  upper  semicircle  in 
the  interior  is  inserted  withia  tûe  pointed  arch  oi  the  vauli, 
x.he   latter  may  also  De  expressed  on  the  exterior,  and  then  .:ro- 
duce  the  arrangement  of  a  rose  window  in  a  pointed  arch  Geiore 
criticized  by  Kugler,  which  still  has  its  fnîl  justification  as 
bsin.!g  based  on  the  nature  of  the  constr-uc':  ioî- .  On  the  other  nanà 
to  us  appears  that  transferred  ■.frrom  the  west  facaâe  of  Preitsr^ 
cathedral  to  many  later  ;vcrks,  less  happy  in  the  stronger  cccen- 
ting  of  the  eaclosure  of  the  circle  within  a  square,  since  tùea 
the  upper  side  of  the  square  in  this  place  is  given  by  no  condi- 
tions, and  therefors  rspreients  an  arrangement  purely  oaseo.  on 
caprice.  (In  F'reiberg  it  i^  connectsd  -^ith  the  norizontal  rooi 
of  the  narrow  passage  before  the  western  cross  arch  and  tners- 
fore  is  v^ell  ^rounded).  îh-en  whether  suon  an  untrue  for.T,  can  c3 
actually  found  beautiful  iiay  be  left  to  an  open  décision. 
Radial  divisions. 

^n  iïiany  late  wheel  -.^indois,  like  that  of  the  west  façade  oî 
3.  Lorenz  in  Nuremberg  (Fit.  1271),  the  radial  position  of  -^^ 
mullions  is  dropped  and  is  only  retained  for  the  divisions  "^on- 
ed  -with  parallel  sides.  Th^  entire^Scheie  consists  of  two  i-'i-^"' 
secting  crosses,  each  arm  oornposed  of  two  divisions,  ther^fo" 
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being  a  part  inclosed  by  large  icullions.  The  pointed  arches  Con- 
necting the  latter  then  in  ons  cross  hâve  their  vertices  in  tne 
outer  circle,  and  in  the  other  in  the  angle  of  the  ans  of  tne 
first  cross. 

A  position  intermediate  betîîeen  both  arrangements  in  Ti,?s.  1 
1269  and  1271  is  taken  by  one  of  the  wheel  Windows  of  the  cûur- 
ch  of  3.  Katherine  in  Oppeiheim,  where  the  circle  is  first  sqc- 
losed  ty   a  quatrefoil,  each  part  of  which  consists  of  two  lar::0 
and  one  sinall  mallion,  but  ail  are  set  padially.  But  bet'ffeen  0 
thèse  four  divisions  are  placed  four  others,  in  v/hich  only  tûe 
middle  line  is  radial,  and  is  indicated  by  a  small  mullion,  wn- 
ich  is  parallel  to  the  enclosing  large  mullion,  îhe  t)ointed 
arch  Connecting  the  latter  is  turned  toward  the  centre, caiia  tau: 
joins  the  large  ffiuliions  of  the  quatrefoil, 
Geometrical  figures  withiE  the  circle. 

Âccording  to  what  is  said  on  p.  320  tu   the  simple  wheel  wind- 
ow  and  on  p.  51-1-  on  the  filling  of  a  circle,  it  cannot  be  very 
difficult  for  a  third  kind  of  rose  window  to  construct  the  di^'- 
ferent  examples,  in  which  the  entire  area  is  enclosed  by  diffsr- 
ently  shaped  and  tcore  strongly  profiled  bars,  and  filled  ijy  m- 
serted  geometrical  figures  bordered  by  wsaker  bars,  sucn  as  3ir- 
cles,  trefoils  or  inaatrefoils,  etc.,  in  the  différent  arsas.Yet 
for  their  effect  such  rose  Windows  remain  subordinate,  consist- 
ing  at  least  in  tneir  iDain  parts  of  radial  mullions  and  spaces, 
if  already  for  the  technical  exécution,  the  différences  rasui'- 
ing  froiTi  the  great  length  of  the  loullions  are  to  be  avcided. 

5.  Balustrade  tracery. 
Balustrades  with  niullions. 
Sonstruction  of  tha  railing. 

On  uhe  construction  of  the  parapet,  tnat  is  further  zore   fal-'- 
ly  explained  on  p.  3^3  above  in  connection  with  Ëutters  :;.nd  àr- 
ips,  there  will  be  hère  mentioned  only,  that  the  tracery  calas- 
trades  consist  of  separate  slabs  15  to  20  cz   thick  as  a  rul3. 
If  possible  they  are  made  of  one  pièce  in  height,  se  tnat  tne 
separate  pièces  meet  at  th°ir  end  joints  and  at  the  base  ty  tu3 
mouldiné  on  which  they  stand,  but  are  connected  together  20  00? 
by  the  rail  laid  on  them.  4ence  the  joints  in  this  rail  altère- 
ate  with  the  joints  of  tne  slabs  and  receive  in  grooves  the  ton- 
gués  wrought  on  thèse  slabs.  Where  the  reouired  heiâht  is  narà 
to  obtain,  they  consist  of  two  pièces  separated  Py  a  oea  .jcin'" 
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as  on  the  church  of  ^riedb-îrg,  and  therefore  must  hâve  ?re4ter 
thickoess  so  that  iron  dowels,  by  which  the  bed  joints  are  coq- 
nected,  can  be  held  by  the  mass  of  stone  snclosing  them,  The 
thickness  is  22  cin  at  ffriedberg.  Instead  of  the  stone  tongus  t 
that  enters  the  groovein  the  rail,  the  connection  is  sometimes 
made  there  at  iron  pins,  as  on  the  balustrade  surroundiné  the 
terrace  on  which  rises  Srfurt  cathedral.  niroa:  the  once  assuaed 
thickness  of  the  slabs  resalts  then  the  width  of  the  xuliions 
or  bars  of  the  tracery  according  to  the  siée  of  the  ooenings 
required  by  the  scheme  adooted. 

The  cross  section  of  balustrade  tracery  agrées  vùth  those  of 
window  tracery,  except  that  the  groove  in  the  latter  for  recei- 
ving  the  glazing  is  omitted.  Therefore  results  the  form  pf  cros 
section  given  in  ?ié.  1272,  ?requently  is  found  the  diagonal  s( 
uare  in  the  thickness  of  tha  slab,  also  the  octagon  foriced  iron 
this  as  well  as  the  earlier  shown  simple  plan  of  the  mullion. 
Mullions  and  little  cilumns. 

The  siiEplest  arrangement  of  t   tracery  balustrade  consists  of 
a  row  of  mullions  connected  by  arches.  The  feet  of  thèse  huili- 
ons are  then  connected  by  a  horizontal  base  left  on  the  slab. 
To  the  arches  applies  i^hat  is  said  of  the  division  arches  of 
window  tracery;  they  may  be  simple  round  or  pointed  arches  or 
with  cusps,  or  may  assume  any  trefoil  shape.  They  become  ricner 
if  in  the  spaces  remaining  betiveen  the  arches  are  inserted  cir- 
cles,  trefoils,  etc.,  as  shown  by  Flg.  1273» 

Tne  advantage  of  thèse  mullioa  balustrades  lies  in  tne  sasiiy 
understood  scheme,  in  the  fact  that  the  small  Tfidth  of  the  spa- 
ces permits  a  fréquent  répétition,  and  thereby  produces  both  a 
rich  and  a  quiet  effect.  If  such  a  balustrade  stands  on  r  stair 
the  mullions  likewise  retain  their  reeular  form.  îvery  atcempt 
to  départ  from  it,  i.e.,  to  form  rampant  arches  is  foreign  to 
the  nature  of  the  .xatter,  and  the  raise  oorresponding  to  th3  r 
rise  of  the  stairs  can  be  nroduced  only  by  stilting  the  arches. 
The  verticals  may  also  be  formed  as  little  columns,  when  tbs 
railiné  is  made  in  the  same  slab  as  tne  balustrade,  whose  Irdoï 
ness  therefore  suffices  for  the  capital  and  base.  In  the  otnes 
case  this  projection  would  be  entirely  useless,  to  requirc  tûS 
thickness  to  be  dressed  off  for  the  entire  height  of  tne  sias» 
The  latter  -//ould  ce  superflaous  -^'nan  tne  mullions  assume  Vae 
forms  f^iven  in  ^i$.  1272  a,  thus  consistinl  of  two  littlr.  colu- 
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as  on  the  church  of  7Ti8db'5rg,  and  therefore  must  hâve  ^reiter 
thickness  so  that  iron  dowels,  by  which  the  bed  joints  are  con- 
nected,  can  be  held  by  the  uiass  of  stone  snclosing  them,  The 
thickness  is  22  cm  at  Frieiberg.  Instead  of  the  stone  tongus  t 
that  enters  the  groovein  the  rail,  the  connection  is  soiEetimes 
made  there  at  iron  pins,  as  on  the  balustrade  surroundinè  the 
terrace  on  which  rises  Srfurt  cathedral.  ?ron:  the  once  assunied 
thickness  of  the  slabs  results  then  the  width  of  the  n:ullion3 
or  bars  of  the  tracery  according  to  the  siée  of  the  ooeninès 
required  by  the  scheme  adooted. 

The  cross  section  of  balustrade  tracery  agrées  vfith  those  of 
window  tracery,  except  that  the  groovs  in  the  latter  for  recei- 
ving  the  glazing  is  omitted.  Therefore  results  the  foriE  pf  cros 
section  given  in  ?ié.  1272,  ?requently  is  found  the  diagonal  se 
uare  in  the  thickness  of  tha  slab,  also  the  octagon  fomied  iron 
this  as  well  as  the  earlier  shown  simple  plan  of  the  mullion. 
Mu liions  and  little  cilumns, 

The  simplest  arrangement  of  È  tracery  balustrade  consists  of 
a  row  of  mullions  connected  by  arches.  The  feet  of  thèse  mulli- 
ons  are  then  connected  by  a  horizontal  base  left  on  the  slab. 
To  the  arches  applies  ifhat  is  said  of  the  division  arches  of 
'.îindow  tracery;  they  may  be  simple  round  or  pointed  arches  or 
with  cusps,  or  may  assume  any  trefoil  shape.  They  become  ricner 
if  in  the  spaces  remaining  betiïeen  the  arches  are  inserted  cir- 
cles,  trefoils,  etc.,  as  shown  by  F'ig.  1273. 

Tne  advantage  of  thèse  nullioB  balustrades  lies  in  tne  sasily 
understood  scheme,  in  the  fact  that  the  small  width  of  the  spa- 
ces permits  a  fréquent  répétition,  and  thereby  produces  both  a 
rich  and  a  quiet  effect.  If  such  a  balustrade  stands  on  r  staiP 
the  mullions  likewise  retain  their  resular  forai.  ïvery  atceniot 
to  départ  from  it,  i.e.,  to  form  rampant  arches  is  foreign  to 
the  nature  of  ths  matter,  and  the  raise  oorresponding  to  th3  r 
rise  of  the  stairs  can  be  ^roduced  only  by  stilting  the  arches. 
The  verticals  may  also  be  formed  as  little  columns,  when  the 
railiné  is  made  in  the  same  slab  as  tne  balustrade,  whose  tnicK 
ness  therefore  suf f ices  for  the  capital  and  base.  In  the  othes 
case  this  projection  would  be  entirely  useless,  to  require  tû3 
thickness  to  be  dressed  off  for  the  entire  nei^ht  of  tne  sUi» 
The  latter  -//ould  ce  cuperflaous  ■/^n-sn  tne  mullions  assume  the 
forms  éiven  in  'i'i^.  1272  a,  thus  consistinl  of  two  little  cola- 
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little  columns  connecte^  by  a  mullion  iïithout  capital,  iD'such 
arrangements  are  very  effective  means  for  producing  a  rien  eff- 
ect,  yet  this  œust  stand  very  near  the  eye,  in  ordsr  to  ce  cer- 
ceived  at  the  small  scale. 
Height  of  balustrade. 

The  height  of  the  balustrade  es  necessarily  arrangea  acccrdin-' 
to  haican  height,  so  that  the  top  rail  may  cosie  at  the  usual  nei- 
ght  of  a  parapet,  thus  froii  t  to  1.2  m,  yet  there  are  also  exc- 
eptions from  tûis.  Thus  the  roof  balustrades  of  Cologne  cathad- 
ral  are  about  the  height  of  the  shculder  of  a  man,  and  those  of 
the  cathedral  of  Rheims  are  more  than  a  man's  height,  so  uhat 
we  can  only  look  through  its  openings.  An  incènsistency  cannot 
bs  found  in  this,  since  the  ordinary  height  of  a  balustrade  13 
fixed  by  the  convenience  of  leaning  on  it,  but  this  respect  fa- 
ils  in  a  roof  balustrade,  that  merely  forms  a  wall  to  protect 
from  falling,  which  therefore  on  great  vrorks  may  very  well  ass- 
ume the  character  of  an  arcade.  According  to  this  greater  height 
the  thickness  is  also  increased,  and  the  entire  balustrade  inay 
be  subdivided  with  large  and  small  mullions  like  Windows  in  sev- 
eral  divisions,  and  like  the  upper  balustrades  of  the  catnedrai 
of  Cologne.  A  sisilar  treatment  6or  smaller  dimensions  -.vculd 
only  be  permissible  in  purely  ornaraental  architecture,  pactiou- 
larly  on  internai  structures  like  altars,  tabernacles,  etc. 
Tracery  balustrades  proper. 
Pdlyfôils  arrangea  beside  each  other. 

The  entire  arrangement  of  mullion  balustrades  was  originally 
based  on  a  construction  differing  from  the  perforation  of  a  si- 
one  slab,  whereby  the  colunns  or  mullions  ï7ere  peaces  eut  sepa- 
rately,  that  v^ere  longitudinally  ccnnected  above  by  the  arcned 
pièces  and  below  by  the  sill  or  directly  by  the  slab  on  which 
the-\  stand.  (Note).  But  evidently  the  perforation  of  the  slac 
leads  rather  to  a  form  of  tracery  consisting  of  polyfoils,  3ir- 
cles,  Quatrefoils  or  other  ground  forms. 

?ig.  1274  sho'.vs  a  balustrade  composed  of  trefoils  placed  bes- 
ide each  other,  and  Pig.  1?75  bas  one  of  triangles  witn  inserU:: 

cusps. 

By  changing  the  position  of  the  forms,  by  the  introduction  û1 
the  trefoil  in  ?'ig.  1274,  3y  insertion  of  cusps  in  it.  cy  inziosi^i 
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it  by  a  circle,  etc.,  or  by  Connecting  the  motive  indicated  «iti 
another,  and  further  t)y  the  répétition  of  the  scheme  in  two  roi; 
over  each  other  may  be  proiuced  an  infinité  variety. 

?ig,  1276  shows  a  balustrade  composed  of  quatref  oils,  -.vhicn  ij 
contrasted  in  ?ig.  1277  with  a  corresponding  form  of  squares  set 
diagonally  and  beset  b-y  cusps.  If  already  the  treatment  shown  ii 
?ig,  1276  is  more  peculiar  to  Sarly  Gothic  works,  it  is  soiLeti 
mes   found  occasionally  abo'it  the  middla  and.ead  of  the  14  th  : 
century,  as  for  example  on  the  roof  balustrade  of  the  church  at; 
ffriedberg  and  the  '.Uesen  church  in  Soest.  Peculiar  combinations 
further  arise  by  the  altenation  of  horizontal  and  diagonal  sq 
uares  as  shown  by  ?'ig.  1277  a.  In  both  gigs.  127/  aod  1277  a  t 
the  skuares  are  replaced  by  quatrefoils  or  square  openings  witii 
cusps,  as  on  the  west  façade  of  Cologne  cathedral,  Particularly 
characteristic  is  the  occurrence  of  the  apex  of  the  square  or 
quatrefoil  in  the  opening  between  the  arches  of  the  cusps  or  cf 
the  K^uatrefoil  as  in  Pig.  1277  a. 

A  substantial  change  in  the  effect  of  the  tracery  is  obtained 
if  any  single  figure  is  enclosed  in  a  square,  so  that  thus  in 
Pig.  1176  the  quatrefoil  aid  in  ?ig.  1176  the  lozenge  are  sepa- 
ratea  froni  each  other  by  v3rtical  Eullions.  îhese  latter  inay 
tne.r.  hâve  a  greater  width,  so  that  the  end  joints  of  the  separ- 
ate  slabs  pass  through  their  middles,  wnile  then  usually  occur 
in  the  diagonals  of  the  separate  figures.  Hère  as  in  the  wind- 
ow  tracery  it  is  first  of  ail  essential  for  the  joints  to  eut 
the  bars  as  nearly  as  possible  at  right  angles,  thus  that  ail 
acute  angles,  ail  projections  of  certain  weak  points  in  the 
joints  be  avoided,  since  the  latter  resuit  if  the  joints  are 
eut  through  near  the  middl^  of  a  cusp. 
Late  balustrades. 

Prorc  the  transformation  of  the  square  in  Pig.  1277  into  a  ous' 
trefoil  results  sometiiEes  occurring  in  uate  Gothic  Tforks  a  con- 
tinuation of  the  arches  to  the  upper  and  lo?rer  horigontals  as 
shown  by  Pig.  1273.  Otherwise  is  characteristic  for  the  balus- 
trades of  Late  Sothic  j^ost  of  ail  the  increased  use  of  the  fis- 
bladder  motive,  and  the  pcssibility  of  the  most  astonishin^  co-- 
binations  thereby  produced.  Thèse  fish  bladders  are  inclosei  in 
either  circles  or  other  ground  forms,  or  they  fill  with  their 
varied  interlacings  the  entire  surface.  In  spite  of  the  lack  o- 
easy  understanding  peculiar  to  thèse  forms,  their  effect  is  ztiV^ 
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generally  extremely  magnificent. 

But  aa  inoreased  interest  is  attachée!  to  them,  sioce  they  ren- 
resQnt  the  transition  of  tbe  Late  sotbic  foliage  friexe.  Thus 
with  Iqss  transformation  could  be  made  a  foliaga  frieze  frooi  a 
tiate  2othic  tracery  frieze,  or  tbe  converse}  bence  both  are  us- 
ually  found  connected  together.  Tbus  tbe  greatest  diversity  of 
tbe  separate  forms  in  eacb  species  leads  quite  directly  to  tùe 
transition  of  tbe  separate  species  into  eacb  otber,  and  bence 
variety  in  détails  to  uniformity  in  tbe  nbole.  Perbaps  accord- 
ingly  one  would  not  fail,  if  in  the  design  of  new  forms  of  any 
kind,  in  any  material,  wben  everything  possible  is  avoided,  th- 
at  could  easily  be  transforrned  into  anotber  material,  another 
species,  sinoe  it  is  tbe  ganerally  bardest  problem  to  conceive 
tbe  cbaracter  of  every  part  as  sharply  as  possible,  and  to  rep- 
resent  it  as  clearly  as  possible, 

uate  Gothic  tracery  balustrades  ars  found  in  grsat  nuicoers 
in  ail  provinces  of  Gericany  (Kallenbach' s  GhronoloâieO  •  As  for 
the  cest  sxamples  are  to  be  oonsidered  indeed  taoso  in  -rvnich  a 
are  still  indicated  ths  enclosin^  forms,  even  if  broken  atd  not 
fully  developed.  A  very  beautiful  balustrade  of  tais  kind  is 
found  on  the  former  organ  '^allery  of  3.  Severi  in  ïrfurt  on  tûe 
east  wall  of  the  north  transept  (?'ig.  1279). 

As  a  single  example  of  this  kind  may  this  construction  find 
its  place  bere.  The  entire  scheme  is  based  on  a  network  of  equ- 
ilateral  triangles  c  x  k,  k  b  s,  etc.  Prom  tbe  points'a,  b,  c 
are  struck  tbe  circular  aros  d  g  v  e,  fin  g,  etc.,  and  from  the 
points  h  i  k,  tbe  arches  1  m,  n  o,  p  q,  etc.;  tbus  draw  in  ail 
triangles  the  bisecting  liaes  r  s,  ri,  a  k,  a  t,  etc.,  place 
tbe  compassés  on  u  and  opeti  them  to  the  arch  1  m  and  carry  the 
circular  arc  to  v.  Then  from  v  with  tbe  same  radius  make  the 
intersection  w  and  strike  from  w  tbe  arch  v  u,  tbus  by  repetit- 
ion  of  the  procédure  is  constructed  tbe  entire  skeleton,  and  it 
is  only  necessary  to  cover  it  with  the  width  resulting  from  the 
cross  section  and  to  insert  the  cusps  to  complète  the  Pig.  Tjie 
junction  with  the  vertical  side  of  tbe  enolosing  rectangle  is 
made  as  follows.  With  the  radius  of  the  great  oircle,  tbus  witû 
q  k,  strike  from  a  point  on  tbe  produced  middle  line  tbe  arcaes 
belonging  to  tbe  sides  x  c  and  y  c  o f  the  triangle,  and  place 
in  them  tbe  ogees  z  z. 
Blind  balustrades. 
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Blind  tracery  balustrades  are  formed  in  the  same  manner  and 
permit  a  lesser  thickness  of  the  bars  and  accordingly  a  more  c 
complexcplan  of  the  scJieme.  Concerning  the  plan  of  the  mullions 
(if  the  blind  balustrade  like  c^ig,  1263  is  to  be  formed)  it  is 
to  be  stated,  that  the  effect  in  the  mass  is  more  pleasing  «ïûsn 
it  boldly  projects  from  th3  ground,  as  if  litb  chamfers  or  cove; 
that  intersect  behind  the  nullions,  or  when  the  space  bordered 
by  the  maillons  is  formed  as  a  flat  segment, 

We  shall  again  collect  bpiefly  ail  to  be  taken  into  considér- 
ation in  the  design  of  a  balustrade, 
Reguipements  in  a  bal'istrade, 

1,  The  ©ûtire  height  including  the  rail  is  determined  accord- 
ing  to  theppurpose  of  the  baluatrade»  the  place  where  it  is  lo- 
oated,  and  within  certain  limits  (as  in  Sologne  and  Rheims)  als( 
aocording  to  the  dimensions  of  the  building. 

2,  The  thickness  of  the  slab  is  generally  determined  accordini 
to  its  height  and  as  a  rula  amounts  to  l/g  to  1/7  of  the  height 

3,  The  form  of  the  tracery  and  the  development  of  the  scheine 
dépends  on  the  height  of  the  position,  on  the  unbrokea  lengtû, 
and  on  the  dimensions  of  the  adjacent  parts.  Therefore  the  sch- 
éma must  be  entirely  recognizable  from  below,  be  so  often  repea 
ed  that  it  kecomes  easily  understood,  and  differs  somewhat  from 
the  dimensions  of  the  adjacent  forms  of  tracery  in  the  intersao 
ting  gables  or  pinaacles  by  either  greater  or  smaller  dimension 
The  length  of  the  balustrade  hère  cornes  so  far  in  considération 
that  the  termination  of  tha  tracery  at  the  end  may  be  clever. 

4,  The  ground  of  the  bars  of  the  perforated  tracery  is  arran- 
ged  according  to  the  thickness  of  the  slab,  the  sobeme  of  the 
tracery  and  the  nature  of  the  materials.  The  width  of  the  bars 
may  be  to  the  thickness  as  1  :  1  or  1  :  2,  The  choice  of  cross 
section  dépends  on  the  greater  or  lesser  simplicity  of  the  sohe 
me.  The  width  of  the  bars  is  best  in  the  same  proportion  to  the 
width  of  the  larger  openin^s  as  that  of  the  thickness  of  the 
slab  to  their  height.  The  nature  of  the  material  is  so  far  an 
influence,  as  a  too  hard  as  little  as  a  too  easily  weathered 
stone  permits  a  small  size  of  the  mu liions  and  bars. 

6.  Gable  tracery. 
Tracery  of  window  gables. 
Gable  tracery  is  chiefly  used  Iq  the  so-called  window  tables, 
and  there  fills  the  irregular  spaces  renaininf:'  between  theni  and 


^7 

fcae  ar'^'-es  of  the  ioors  ani  Windows.  If  the  ashlars  coiEposin£ 
the  masonry  are  bonded  in  the  wall,  then  the  tracery  is  blind 
i.e.,  perforated;  but  if  the  wiadow  gable  stands  free  before  t 
the  face  of  the  wall  or  balustrade,  the  tracery  is  perforated 
and  bears  the  coping,  and  its  scheme  as  isell  as  the  jointing 
of  the  separate  pièces  must  be  formed  according  to  this  struc- 
tural purpose. 

îhe  nature  of  the  space  to  be  filled  leads  first  to  the  scûeine 
of  triple  division,  and  th'is  to  the  trefoil  (Ç'ig.  1230).  If  ths 
triangle  on  which  the  latter  is  based  stands  with  its  vertex  up- 
?mrà,  then  if  the  direction  of  the  apex  of  the  gable  varies  froi 
the  sides  of  the  equilateral  triangle,  either  the  trefoil  is  s 
separated  from  the  gable  as  in  Fig.  1280,  or  an  irregalar  fora 
iDust  be  assumed.  Instead  of  the  trefoil  may  the  filling  consist 
of  a  kuatrefoil  placed  horizontally  or  diagonally^ 

With  greater  dimensions  the  height  of  the  vertex  of  the  gable 
above  the  trefoil  or  guatrsfoil  may  be  too  great  to  do  without 
further  support,  The  same  condition  also  then  occurs  in  regarâ 
to  the  two  lower  spaces  abc,  it  is  nearest  to  further  divide 
the  space  remaining  by  other  inserted  forms  of  tracery.  Such  a 
skeleton  arrangement  is  taken  from  the  southwest  portai  of  tne 
cathedral  of  Kheims  as  sbo^n  in  ?ig.  1231,  that  indeed  can  glvs 
no  idea  of  the  high  magnificence  of  the  F'rench  original,  hoyf 
the  great  spaces  are  filled  by  rosettes,  and  before  ths  lidàle 
one  stands  the  statue  of  the  interoeding  iv'aria,  toward  ?7hoiE 
the  saints  in  the  adjacent  gable  turn.  A  similar  arrangeaient  is 
found  in  the  west  portai  of  the  church  in  Cologne. 

A  différent  filling  results  from  vertical  mullions  conneoteù 
by  arches,  their  feet  standing  on  the  outer  line  of  the  arch, 
as  on  the  high  altar  of  the  church  of  S.  Elisabeth  in  Marburg. 
The  skeleton  of  such  an  arrangement  is  shown  in  ^ig.  1232. 

A  very  suitable  form  of  tracery  for  thèse  gable  spaces  is  p- 
ven  by  the  trefoil  contained  in  ?ig.  1242.  ây  its  peculiar  iiex-| 
ibility  it  is  particularly  adapted  to  be  added  to  ail  forms  oî 
thèse  spaces  varying  from  the  shape  of  the  equilateral  triangle- 
Ey  the  use  of  large  and  small  mullions,  the  last  of  which  divi- 
de again  each  part  of  the  trefoil  in  two  or  more  spaces,  by  the 
insertion  of  other  figures  in  the  spandrels  remaining  between 
the  différent  parts,  the  effect  may  be  enhanced  to  the  highsst 
degree,  as  before  ail  is  shown  by  the  cathedral  of  Qologne. 
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A    construction  usable  generally,  on  account  of  the  changing 
proportions  of  the  apex  anjle,  of  the  gable  and  of  the  raaii  of 
the  pointed  arch,  is  impossible  and  only  an  abbreviated  method 
of  trial  varying  in  each  saparate  case  oan  be  employed,  soœe 
starting  points  of  which  are  giyen  in  Pig.  1283.  i;,0t  a  b  there 
be  the  slope  of  the  gable  md  a  c  be  the  outside  ooncentric  arcli 
of  the  window.  It  is  next  to  find  a  favorable  centre  g  for  the 
entire  trefoil,  and  it  is  best  chosen  so  that  a  oirole  can  be 
struck  from  it,  which  at  the  saaie  time  touches  the  crown  of  tae 
arch  and  the  line  a  b,  The  three  tracery  foils  projecting  from 
the  middle  may  hâve  wide  or  narrow  proportions;  they  can  je  so 
determined  that  in  the  spamdrel  a  o  d  is  sought  an  inscribed 
circle  with  the  centre  e,  and  from  the  point  of  tangency  g  ia 
struck  the  arc  i  h  so  that  it  is  tangent  to  the  line  a  d.  ?;ith 
the  same  radius  is  struck  the  other  arc  i  m.  In  the  upper  span- 
drel  is  assumed  the  same  pointed  arch  p  o  q,  From  k  is  struck 
a  circle  with  a  radius  of  balf  g  h,  in  this  is  inserted  a  tre- 
foil, and  then  is  drawn  tha  trefoil  arch  and  the  pointed  arch 
m  i  h  or  p  o  q  and  at  the  same  tiœe  the  tangent  Unes  p  r,  r  h, 
etc.  Thus  is  found  the  skeleton  of  the  trefoil,  This  can  accord- 
ingly  be  covered  by  the  wiiths  resulting  and  bf  further  executed 
with  the  inserted  cusps,  oi*  in  greater  dimensions  be  develcpel 
in  a  richer  form.  At  the  end  might  be  inserted  between  the  tnree 
divisions  either  the  circla  u  or  other  forms  and  acoordin^ly  re- 
garding  the  entire  form  as  the  skeleton  of  the  large  mullions. 
Each  of  the  three  divisions  may  then  be  divided  by  small  mull- 
ions, whose  middle  Unes  are  represented  in  v  w,  x  y,  and  also 
the  circle  u  be  subdivided  by  inserted  figures. 

In  tiie  original  slevation  of  the  west  façade  of  Cologne  catti- 
edral  the  filling  of  the  gable  above  the  upper  sound  opening 
of  the  tower  is  in  a  certain  sensé  opposed  to  vvhat  is  stated  ac- 
ove,  while  the  three  great  tracery  accies  of  the  spandrel  are 
turned  toward  the  centre  of  the  gable  area,  in  which  they  meet 
the  spandrels,  so  that  each  of  the  three  spaces  assume  tne  fori 
of  a  colossal  fish  bladder.  The  further  division  by  small  mull- 
ions and  tracery  foriES  still  heighten  the  appearance  of  the 
fish  bladder. 

In  the  later  periods  of  3othic  art,  in  7/hich  the  form  of  tne 
fish  bladded  had  conie  into  gênerai  acceptance,  the  rectilinear 
window  éable  was  almost  generally  supplanted  by  tne  ogee  arcnes, 
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the  so-called  ass'  back,  which  in  the  lower  part  bent  close  to 
the  arch  and  therefore  left  io  open  space  between  them  for  the 
filling  tracery.  They  are  then  fonnâdtè  bç  filled  less  with 
tracery  thac  with  foliage,  figures  or  symboiical  représentations 
Tracery  in  great  gablas. 
Tracery  in  the  great  gables  of  the  transepts,  of  towers  and  of 
private  houses,  is  already  found  in  the  earlier  time,  it  consis- 
ts  of  division  mullions  connected  by  tracery,  of  great  roses, 
trefoils  or  of  smaller  geonetrical  figures,  that  extend  uniform- 
ly  over  the  entire  surface.  Sspecially  peculiar  are  the  gable 
fillings  composed  of  mouldsd  bricks  on  many  brick  structures, 
Bhich  already  occur  in  a  vsry  early  time  (Hatzeburg,  Oolbatz  in 
Èomerania,  and  Riga)  and  f inally  continue  in  the  Renaissance, 
Some  particularly  rick  exauples  of  such  later  gables  are  affor- 
ded  by  Stargard  in  Pomeranla  in  its  city  hall  and  some  private 
buildings- 
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DOORÏÏAYS  AND  POffiTALS. 
1.  Arches  and  Jambs  of  Doorways. 
Simple  Ëembers  of  arches  and  jambs. 

àer  A.rc\\\.tsV.-turot  ^vàà\c  a1.Bô, 

Doorways  with  arch  ani  lintel. 

Tû8  usual  construction  of  the  door  leaves  in  wood  prescrioes 
for  them  a  rectangular  forii  or  one  approaching  it,  so  that  cov- 
ering  the  dooraay  closed  by  leaves  ,  a  straight  lintel  extendir 
between  the  jambs  appears  to  be  nearest.  ?ig.  1234. 

Variations  from  this  rectangular  form  of  doorway  are  found  ir 
the  smaller  doorways  open  to  to  their  round,  pointed  or  segnisn- 
tal  arches  (F^ig.  1285),  as  well  as  in  those  portais  of  the  trar 
sition  style  and  of  the  Earl-y  Gothic  period,  whose  doorway  oper 
ings  are  covered  by  a  trefoil  arch  (B'ig.  12S6).  Seanwhile  the 
door  leaves  follow  the  outline  of  the  ppening  just  as-little 
as  they  are  usually  eut  to  the  form  of  the  corbels  supporting 
the  horizontal  lintel,  but  they  are  rectangular  against  ths 
internai  face  of  the  ;7all,  in  a  rebate  seen  at  i  in  Fi^.  1234  3 
or  in  a  blind  recess  cover'^d  by  a  segmentai  arch.  3ee  plan  in 
Fig.  1235  a  and  the  back  élévation  of  the  dt^orsay,  ?igs.  1233 
and  1236  a. 

The  clear  length  of  ths  -icor  lintel  can  be  reduccd  -.vitr.  .^r3jt 

advantage  by  tv^o  corbels  projscting  from  tne  jambs  (?i$.  123 J. 

If  the  lintel  is  then  loaded  by  a  wall,  then  further  is  necsss- 

ary  the  arrangement  of  a  so-called  relieving  arch  d.  3ince  for 

the  lintel  as  well  as  for  the  rebate  of  the  door  is  sufficient 

a  moderate  depth  of  about  30  to  40  cm  even  for  important  aiisn- 

sions,  but  the  wall  is  more  in  nearly  ail  cases,  it  would  es 

useless  to  carry  the  rectaigular  opening  and  also  the  lintel 
through  the  entire  thickne^s  of  tiie  ■»vali,|^-^j^3  ^g  r^^i^   necessary 

for  the  relieving  arch.  Ihus  was  already  formed  a  motive  ce^ai- 
iar  to  Romanesque  ivorks,  whereby  the  round  or  later  the  peints: 
releiving  arch  was  expressed,  and  the  space  beneath  it  î^ltn  'Oûe 
lintel  and  the  masonry  of  the  sarae  thickness  resting  on  it,  ov 
in  smaller  dimensions  it  closed  by  a  slab  of  the  required  thicr: 
ness  fitted  to  the  arch,  the  so-called  tympanum.  Like  the  lint 
the  latter  rested  on  the  corbels  projectiné  from  the  door  ,; 
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or  on  a  part  of  the  jaaib,  or  finally  on  a  combinatioû  of  botn 
arrangements, 

St^pped  jambs  of  archas. 

The  jamb  is  divided  in  t?io  parts,  the  proper  door  janib  (p  Iq 
?ig.  1283)  that  supports  the  lintel  or  slab,  and  the  jamb  arch 
(e  f  in  F'ig,  12S3).  The  jaubs  of  most  Romanesque  and  many  ïarly 
Gothic  portalr  Bhow  externally  more  or  less  numerous  rectaneul- 
ar  steps,  where  is  inserted  a  column  in  each  angle.  This  colaan 
is  either  as  in  ?ig.  1288  out  in  the  ashlars  of  the  jamb,  or  it 
is  made  of  a  separate  ston*^  set  on  end  (!?ig-  1283  a)  and  free, 
the  capital  and  base  bonded  in  the  wall.  Longer  columns  iiitii 
shafts  net  readily  made  in  one  pièce,  receive  at  the  middle  a 
band  fastened  in  the  wall  (Pig,  1236).  Particularly  beautiful 
is  the  effect  of  the  little  colnmns,  when  set  farther  frorc  tne 
jamb,  so  that  capitals  and  bases  can  develop  freely  as  in  Figs. 
1237  and  1237  a. 

The  portai  arch  consists  of  several  courses  turned  concentri- 
cally  above  each  other.  Its  division  may  exactly  or  approxiicate- 
ly  correspond  to  that  of  the  jamb,  so  that  the  columns  in  F'ig. 
1233  continue  in  the  arch  as  eaually  or  somewhat  larger  coursed 
rounds.  5ven  the  columas  set  on  end  in  ?ig.  1233  a  may  be  imita- 
tëd  in  the  arch,  where  freely  progecting  rounds  a  (Pig.  1259) 
rise  from  the  capitals,  which  in  the  transition  st'yli  are  heid 
bp  fréquent  bands  b  .  As  in  the  Pig. ,the  latter  take  the  usual 
form  of  rings  or  bands,  or  they  consist  of  separate  round  disks 
imitating  keystones  of  the  arch,  such  as  also  occur  on  the  ribs 
and  hâve  alreôdy  been  mentionèd  there.  Likewise  is  generally  a 
avoided  the  hook-shaped  form  of  the  keystone  resulting  from  tiie 
pointed  arch,  that  in  the  crown  is  inserted  a  bonding  member  in 
a  vertical  position,  yjhich  the  halves  of  the  arch  adjoin^^of  a 
Tïhich  the  north  portai  of  the  cathedral  at  Higa  présents  a  csau- 
tiful  example  in  Pig.  1236  (first  half  of  13  th  century).  Hère 
the  bond  extends  through  the  members  and  bears  a  corbel  at  top, 
îîhich  originally  received  a  feôure. 

If  the  round  of  the  diameter  of  the  column  is  the  smallest 
member,  that  can  be  developed  above  from  tne  column,  on  the  otii' 
er  hand  a  curved  block  can  be  placea  on  the  corrèsfjondinéiy  en- 
larged  capital  of  the  column,  which  fills  the  eatire  square 
a  b  c  d  in  Pig.  1233  a.  r/hile  the  stepping  of  the  jambs  shows 
the  four  angles  b,  d,  f,  h,  the  arch  members  then  snow  only  t-hr 
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more  strongly  projecting  angles  a,  e,  g.  ^Yithin  thèse  limits  a 
moves  the  dimensions  of  the  members  of  the  arch.  The  rectangular 
angles  may  be  broken  an  animated  on  both  jambs  of  the  arch  by 
chamfers  or  by  richer  moaliings. 

There  is  a  certain  relation  of  the  doorwaj  arches  with  the 
more  richly  treated  side  arches,  and  liekwise  to  the  jambs  of 
the  doorway  follow  the  motive  of  the  pier, 

Oontinuous  splay  behind  the  columns  of  th©  jamb. 

The  arrangement  thas  far  explained  is  oommon  to  the*  Romanesque 
and  Gothic  portais,  and  it  makes  no  différence  in  the  form  of 
arch,  since  a  no  less  numb^r  of  Gothic  portais  are  covered  by  a 
round  arch,  like  the  main  portai  of  Notre  Dame  at  Dijon,  the  s 
south  portai  of  the  church  at  Haina  and  two  side  portais  on  3. 
Elisabeth' s  church  at  Marburg.  An  actual  différence  therefore 
exists  only  in  the  détails,  as  well  as  in  the  more  slender  pro- 
portions of  the  columns.  B'it  as  a  decidedly  Sothic  motive  is  re- 
garded  the  rpplacing  of  the  rectanguiar  angles  of  the  jamb  bst- 
ween  the  columns  by  a  continuous  splay,  but  where  the  arches 
retain  the  oid  stepped  forni  for  structural  reasons,  as  we  havs 
mentioned  in  reèation  to  the  side  arches  of  Preiberg  minster. 
?ig.  1290  shows  the  plan  of  such  a  jamb  with  the  arches .and  the 
capitals  of  the  columns,  where  the  splay  adjoins  a  rectanguiar 
reveal  a,  that  can  be  moulisd  on  the  angle.  Just  as  those  rect- 
anguiar angles  of  the  jamb  bstween  the  columns  (feî'ig.  1233  a)  w 
were  usually  moulded,  so  may  also  the  splay  be  animated  by  a 
System  of  mullions  or  smaller  columns  connected  by  arches,  eith- 
er  placed  behind  or  between  those  in  front,  and  the  crowns  of 
whose  arches  stand  below  the  underside  of  the  capitals  of  the 
latter  (Pigs.  1291,  1291  a).  On  this  rear  colonnade  the  arches 
may  also  be  omitted,  and  the  solution  made  on  the  splay  be  a 
horizontal  moulding  or  continuous  cove  extending  from  the  caué- 
ttàu^from  which  rise  the  caDitals,  or  finally  be  made  by  a  con- 
nection of  the  capitals  with  each  other.  We  shall  see  below  w 
what  réductions  this  arrangement  leads. 
Bonded  and  free  littla  columns. 

The  little  columns  made  of  entire  pièces  and  set  free  befors 
the  coursed  masonry  of  the  jambs,  which  is  the  rule  in  Francs, 
is  less  commonly  found  in  "^ermany  as  well  as  on  the  piers,  and 
the  local  position  appears  to  hâve  had  no  influence  thereon. 
'Ihus  they  are  found  on  the  5arly  Gothic  south  portai  of  the 
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church  at  Haina,  while  they  are  avoided  on  the  scarcely  later 
portais  of  doorways  of  3,  'Elisabeth' s  church  at  î^arburg,  only 
a  few  houBs  distant,  The  saice  conditions  appear  on  the  almost 
contemporary  churches  at  Volkmarsen  and  Wolfhagen  belonging  ta 
the  ?/e3tphalian  architectural  group.  A  diversity  of  materials 
did  not  cause  this  différence  at  the  places  mentioned,  nor  even 
the  dimensions  of  the  portais,  which  nearly  accord,  Meanwhile 
in  the  existing  cases  just  from  the  latter  may  be  derived  the 
determining  reason  for  the  choice  of  one  or  the  other  construc- 
tion, for  the  arrangement  of  the  free  sta  ding  little  coluains 
certainly  ssems  to  require  certain  proportions  in  dimensions. 

If  we  place  little  free  columns  in  Pig.  1287  a  in  connection 
irith  those  seotangular  angles  of  the  jambs  with  a  width  of  1  to 
1.3  m  of  the  doorway  and  a  height  of  2  1/2  to  3  m,  the  dimensi- 
ons of  the  sides  a  b  ara  first  deterrtined  by  the  usual  dimensi- 
ons of  the  ashlars,  since  on  the  one  hand  that  adoption  of  the 
stepped  plan  is  based  ou  the  acceptance  of  the  joints  b  c  and 
b  d,  on  the  other  the  dimension  a  b  is  again  dépendent  on  the 
depth  of  the  arch,  nhioh  a^ain  is  fixed  by  the  ordinary  dimen- 
sion of  the  stone,  hence  as  a  rule  being  at  least  25  to  30  cm. 
Accordingly  there  certainly  results  for  the  little  jamb  columas 
moderately  heavy  proportions  as  shown  in  Fig,  1287.  If  one  would 
reduce  the  dimension  a  b,  then  would  the  joints  b  c  and  b  d  be 
omitted  and  two  angles  must  be  forœed  in  one  asblar,  i.e.,  in 
one  ashlar  must  be  eut  the  angle  a  b  a,  namely  filled  to  the 
little  columns.  But  also  aside  from  this,  the  little  columns  r 
require  a  certain  thickness  at  places  exposed  to  fréquent  cont- 
act in  order  to  be  stable,  at  least  18  to  15  cm.  On  the  oontra- 
ry  would  be  permitted  the  cutting  of  ornamental  forms  in  the 
mass  of  the  ashlar.  In  the  rieher  examples  of  Early  Gothic  the 
bonded  members  are  fully  daveloped  as  little  columns.  Such  an 
example  is  presented  by  ths  south  portai  of  S.  Elisabeth's  chu- 
rch at  Marburg,  where  as  shown  by  the  plan  in  Pig.  1290,  wbere 
in  the  angles  of  the  jambs  are  wrought  a  greater  and  two  small- 
er  ones  separated  by  hollots-  There  the  élévation  ahows  that  al 
3  little  columns  begin  with  their  own  capital,  which  howover  by 
the  great  projection  of  the  middle  one  unité  in  an  abacus  forai- 
ing  3  sides  of  an  octagon,  so  that  by  this  is  obtained  the  req- 
uired  base  for  the  mouldin^ts  of  the  jamb  subs  t  an  ti  ally  differin 
from  the  section  of  the  arch. an i  yixc , 


^44 
Séparation  of  arch  aal  Jaoab. 

That  séparation  of  the  foriu  of  the  arch  fponi  that  of  tbe  jaib 
which  is  wanting  on  simple  works,  on  the  other  hand  is  fréquent- 
Irj  found  executed  on  later  portais  and  with  an  sntire  hariLony 
of  mouldings  and  the  omission  of  the  capitals  thereb-y  caused 
that  the  hollows  first  froii  the  base  of  the  arch,  or  if  this 
were  stilted,  from  the  underside  of  the  lintel,  are  filled  by 
the  most  varied  plant  ornament. 

On  the  séparation  of  the  arch  from  the  jamb  was  generally  laid 
so  much  stress,  that  even  •rith  entirely  similar  members  the  cap- 
ital  was  unwillingL'j  omitted,  or  its  place  was  occupied  by  a 
branch  laid  on,  an  animal  or  a  shield  of  arms  as  a  séparation. 
Sven  the  latest  Gothic  still  menerally  séparâtes  the  arch  froŒ 
the  jamb, 

Poliage  and  figure  ornamentation  on  arches  and  jamos. 
Poliaga  on  the  arch. 

Only  simply  executed  works  were  satisfied  by  a  mère  moulding 
of  the  arch  layers.  If  men  already  in  Romanesque  and  especially 
in  the  so-called  transition  style  had  sought  richer  décoration 
of  thèse  arches  ip  the  most  varied  ways,  Sarly  Gothic  art  cont- 
inued  in  the  same  course  and  ornamented  the  separate  layers  of 
the  arch  with  the  most  charming  foms  of  foliage,  indeed  ai]., or 
30  that  decorated  alternaded  with  moulded  ones.  The  arrangement 
of  the  foliage  is  about  as  follows.  A  great  simply  eut  cavetto 
or  one  with  little  rounds  olaced  on  the  flat  surface  is  eut  in 
the  angle  of  the  ashlars  aid  covered  by  foliage.  This  cavetto 
either  passes  above  the  capital  back  into  the  rectangular  angle 
in  any  manner,  or  it  extenis  to  the  capital,  yet  as  a  rule  so 
that  some  bold  form,  a  heai,  an  animal,  or  a  bending  of  the  ste: 
of  the  foliage  is  on  that  intermediate  surface  and  thus  foris 
the  transition.  The  foliage  itseli  is  suited  to  the  jointing  in 
its  sepasate  parts,  and  th3  separate  leaves,  bunches  of  leavss 
or  plants  stand  in  a  line  ooncentric  with  the  arch  as  in  t^ii. 
1293,  or  radially  and  thus  across  the  hollow,  or  they  are  place: 
oblijuely,  or  finally  they  form  a  continuons  and  still  more  con- 
ventional  ornament,  on  the  earlier  French  examples.  Qsually  are 
also  found  hère  this  volute  shaped  bunch  of  leaves,  and  indeed 
in  the  same  positions  and  thus  either  projecting  from  the  nciloî 
or  supporting  its  upper  edge  from  the  lower  one,  generally  con- 
nected  by  leaves,  about  as  in  Fig.  1294.  Thèse  volutes  somstise! 
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grow  out  of  the  rounds  instead  of  the  hollow  and  even  project 
beyond  the  face  of  the  arch.  It  is  to  be  noted,  that  the  sharp- 
er  séparation  fèrmed  by  the  volutes,  also  on  the  older  examples 
The  arrangement  of  liner  forms  of  foliage  is  striven  for  by  ths 
movement  of  the  leaves  (fi^.  1293) •  A  very  rich  example  of  the 
connection  of  volutes  with  leaves  is  sho/rn  by  that  south  portai 
at  Marburg  (?ig.  1290).  Also  generally  the  foliage  at  smaller 
scale  is  placed  in  the  hollows  separating  the  round  at  both  si- 
des  froffi  the  flat  surfaces,  so  that  two  such  bands  adorned  oy 
leaves  are  formed  beside  each  other. 
Figures  in  the  arch. 

In  the  richest  style  there  also  occur  hère  figures  instead  of 
foliage,  and  indeed  it  has  been  led  to  one  of  the  most  ingénio- 
ns motives  beculiar  exclusively  to  Gothic  architecture,  naiii8l7 
to  that  splendid  arrangement  of  seated  or  standing  figures,  sep 
arate  or  arrangea  in  pairs  or  forming  groups,  covered  by  canop- 
ies  and  again  seated  on  those,  in  this  alternation  occupying  t 
the  entire  layer  of  the  arch.  The  figures  on  the  arch  represent 
the  blessea  in  a  sériai  arrangement  as  a  frame  of  the  sacred 
scènes  on  the  tympanum,  on  the  inner  arch  being  the  angèls,  on 
the  next  the  church  fathers,  etc.  The  entire  arch  appears  like 
the  vault  of  heaven  peopled  by  saints  and  the  blessed.  The  sig- 
ht  of  the  séries  of  arches  diminished  in  perspective  is  led  fr- 
om  step  to  step  nearer  the  divine,  which  finds  its  o".Yn  place 
in  the'tyffit)anaffi. 

The  structural  exécution  is  about  as  follows.  In  Fi,^.  1295  a 
let  a  h  be  the  moulding  of  the  arch  layer,  then  the  part  of  a 
polygon  inscribed  in  the  right  angle  d  c  b  gives  the  plan  of  t 
the  canopy,  just  as  the  seoarate  figures  are  eut  in  the  hignsst 
relief  froœ  the  same  aaass  1  c  b;  Pig.  1295  gives  a  view  of  such 
a  pièce  of  the  arch.  There  each  figure  is  made  froœ  one  ashlar, 
so  that  tho  radial  joint  goes  between  its  hoad  and  the  upper 
canopy,  or  it  is  also  found  under  its  feet,  irhich  thea  either 
goes  through  the  clothing  or  a  pièce  of  the  base,  or  finally  a 
low  pedestal  is  united,  again  being  a  joint,  Thus  the  oro^n  ot 
the  arch  is  either  formed  by  two  canopies  growing  together,  or 
the  last  canopy  of  each  half  arch  remains  a  little  distant  froa 
the  crowa,  whereby  the  key3tone  between  thecD  either  rerriains  voi 
or  is  adortnediby  a  separats  figure  like  one  standing  upright.a» 
head  or  by  foliage. 
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On  the  later  works  the  endeavop  to  create  those  figures  io 
greater  relief  led  to  replacing  those  ^rroaght  froni  the  ashlars 
of  the  arch  by  free  figures,  so  that  only  the  canopies  are  reguj 
larly  «rought  from  the  arch,  but  between  them  the  hollow  is  cuti 
sffiooth  and  at  its  back  is  fixed  an  iron  hook,  and  later  holds 
the  back  of  the  free  figur3  when  placed  there. 

Not  entirely  with  injustice  in  modem  times  has  the  last  model 
of  fixing  been  blamed.  But  in  an  exaggerated  wa;^  this  blâme  was 
also  extended  to  the  first  entirely  structural  arrangnment,  was 
based  on  the  position  opposed  to  the  laws  of  gravity,  as  if  thel 
same  objection  could  not  be  made  to  ail  slucpture  of  the  kenst-l 
one  and  further  to  ail  cov^ring  ornamentation.  The  soaring  pos-| 
ition  of  the  figures  can  h^re  offend  the  less,  since  as  stated, 
such  usually  represent  the  inhabitants  of  heaven, 

With  the  construction  of  the  arch  of  several  concentric  lay- 
ers,  there  results  from  their  unequal  length  the  necessity  to 
increase  the  number  of  figures  toward  the  outer  layer,  so  that 
in  the  innermost  half  are  5,  in  the  next  6,  in  the  outside  one 
7  find  the  same  space. 

Figures  before  the  columns  of  the  jambs. 

On  richer  works  the  jambs  as  wsll  as  the  arches  are  ?.dornsd 
by  figures,  which  by  their  dimensions  usually  exceeding  lifs  s 
size  are  distinguished  fron  the  latter,  and  therefore  reoaire 
a  spécial  mode  of  placing.  On  tne  olaer  French  vrorks  thèse 
hâve  their  corbels  in  a  way  similar  to  those  of  the  voussoirs, 
they  are  wrought  from  the  little  columns  of  the  jamb  forming 
monoliths,  which  easily  furnish  the  required  mass  for  them,  sinj 
ce  thèse  in  the  rarest  cases  can  be  quarried  only  in  the  diinen- 
sions  required  by  the  diameter  of  the  column.  On  p.  435  '^^  ^^^® 
already  mentioned  the  same  arrengement  in  regard  to  the  rounds, 
which  is  the  following.  Por  the  shaft  of  the  column  (F'ig-  1296)| 
which  in  its  round  form  stands  on  the  bonded  base,  closs  2bcvs 
the  latter  is  wrought  a  ccrbel,  that  is  described  on  d.  436,  u 
usually  assumes  the  form  cf  a  low  canopy,  on  which  stands  the 
figure  connected  at  the  back  with  the  column,  so  that  its  rouad| 
form  of  the  column  appears  above  beneath  the  capital. 

According  to  this  earliest  and  simplest  arrangement  tne  îip'\ 
re  thus  occupies  nearly  tû^  entire  height  of  the  shaft  of  t'as 
column.  Over  the  figure  is  then  required  a  canopy,  which  in 
this  equality  of  height  cai  be  arranged  in  two  ways.  On  Ln=; 
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cathedrals  of  Paris,  Rheims  and  rjhalons  tfae  capitals  of  the  col- 
umns  as  shown  by  Pig.  129S,  join  a  projecttng  member  decorated 
behind  by  foliage  and  eut  in  the  same  block,  and  indeed  this 
joining  is  either  complète,  or  the  capitals  project  a  little  b 
beyond  the  face  a.  Thereby  they  form  above  the  capitals  a  surf- 
ace parallel  to  the  rear  splay  of  the  jamb  a  b  in  Fig.  1299, 
from  which  project  the  canopies,  that  either  in  the  ground  fon 
consist  of  several  abutting  or  detached  polygons  as  in  Flg, 
1299,  or  form  a  hood  parallel  to  that  splan  as  on  the  viest  çor- 
tal  of  the  cathedral  of  Rheims.  (î^ig,  1293).  The  first  arrange- 
ment is  found  ifi  Ghalons  and  on  the  portai  of  the  north  transe- 
pt at  Rheims. 

Above  the  canopy  is  then  placed  either  directly  the  arch  leai- 
bers  or  that  stilting,  so  that  the  original  rectangular  blocks 
of  the  voussoirs,  from  which  the  hollo^rs  îilled  by  figures  ars 
eut,  again  corne  to  stand  over  the  columns,  whereby  accordin^  to 
the  dimensions  of  the  projection  of  the  capitals  a  part  of  the 
projection  of  the  canopy  is  either  utilized  for  the-  base  of  ths 
figure,  or  the  latter  rsmains  behind  it.  But  on  certain  .voriîs 
there  is  found  no  such  direct  reiatioQ-'.of  the  nuœber  of  layers 
of  the  arch  to  the  jamb  columns  (fié.  1299)- 

The  second  methoi  of  tne  arrangement  of  the  canopy,  tiiat  iz 
found  on  the  ivest  portai  0^  Notre  Dame  at  Dijon  among  othars, 
consists  in  tais,  that  it  is  placed  one  course  lower,  and  tnas 
instead  of  being  one  course  above  the  capital,  is  takin  frci  t 
the  course  tvith  ths  capital.  Accordin4ly  the  bell  of  tnd   ce:  j.'- 
ûl  also  projects  with  the  little  arch  of  the  canopy,  and  tnis 
foliage  lies  partly  beneath  accorain;^  to  the  gênerai  arrangenent 
of  tne  latter  (?ig.  1297).  The  middle  of  the  canopy  thus  croj3- 
cts  before  the  outer  sdge  of  the  capital,  so  that  before  the 
arch  resting  on  the  latter  may  still  De  gade  an  addition  on  tne 
canopy. 

On  the  portais  of  the  cathedral  of  Amiens  then  disappcars  i^nis 
agreement  of  the  heights  of  tne  figures  and  the  little  columns 
of  the  jamb.  In  the  arrangements  raentioned,  the  former  stand  on 
a  low  canopy  located  above  the  base,  but  occupy  only  a  part  of 
the  height  of  the  column.  above  this  is  then  found  the  canopy 
likewise  connected  with  the  column,  which  at  the  same  ti.i.3  pï'Q' 
duces  a  connection  ivith  the  jamb,  and  betT/een  the  latter  ana 
the  capital  is  again  a  short  and  free  part  of  the  coluxn,  3G 
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that  directly  oa  the  capital  again  rests  the  hollow  âf  the  arch 
filled  by  figures  and  canopies.  On  ths  Trhole  this  is  the  saice 
arrangement,  which  is  mentioned  on  p  485,  and  also  customary  on 
the  vault  rounds  with  figures  in  the  earlier  style. 

Figures  on  little  colainns. 

But  jast  as  there  the  proper  function  of  the  rounds  on  later 
Works  was  thereby  changed,  so  that  they  are  omitted  behind  tne 
figures,  there  is  found  the  same  arrangement  employed  tbn  the  j 
jambs  of  the  portai  in  that  way,  that  the  figures  stand  on  short 
columns,  which  therefore  t^rminate  under  them  with  their  cacit- 
als,  while  those  upper  portions  of  columns  are  omitted  and  tne 
holloïïs  in  the  arches  fillsd  by  figures  rest  direètly  on  the 
canopies.  The  entirel  arraiigement  differs  froc  the  preceding 
il]  this,  that  the  canopies  of  figures  of  the  jamb  coine  directly 
beneath  those  of  the  arch  and  not  as  in  the  prededing  stand  be- 
fore  thsffl.  ïhus  the  little  jamb  columns  are  entirely  omitted  a 
and  only  like  resiniscences  of  tnem  remain  those  little  short 
columns  supporting  the  figures,  that  likevnse  can  be  mads  of 
detached  blocks. 

Just  as  the  figures  of  the  arch  gain  in  effect  by  beins^  plac- 
ed  in  hollows,  so  was  next  the  endeavor  to  ensure  the  sair.e  aiv- 
antages  to  those  standing  in  the  jambs,  and  thus  the  hollows 
in  the  arch  under  the  canooy  or  impost  cap  were  continued  beaind 
the  figures  to  the  capitale  supporting  them,  or  even  to  th3  cass, 
whereby  also  the  canopies  of  the  jamb  figures  project  froiL  tûs 
hollows  and  no  longer  afford  a  bearing  for  the  members  of  ths 
arch.  ?ig.  1301  shows  the  plan  of  such  an  arrangement. 

A  very  peculiar  form  of  this  kind,  whereby  is  preserved  ao  t 
the  same  time  the  picturesque  effect  of  that  free  standing  lit- 
tle column  is  found  on  the  Tïsst  portai  of  freiberg  minster. 
Hère  alternâtes  in  ths  arch  a  layer  with  a  hollow  filled  by  fi- 
gures with  one  ornamentallv  moulded  and  adorned  by  foiiage  in 
the  hollow.  Both  arrangements  are  intercepted  by  little  capitals, 
but  otherwise  continue  in  entirely  similar  fashion  down  to  tne 
base.  But  in  the  hollows  are  3  little  columns  c  placed  in  an 
equilateral  triangle  in  ?it.  1302,  whose  capitals  are  taken 
from  the  layer  of  the  jamb  and  end  in  a  common  abacus,  whicn  • 
rests  on  a  pedestal  of  the  same  ground  form,  whose  side  surfa- 
ces are  richly  adorned  by  blind  niches  and  relief  figures,  and 
that  beat  a  figure  group.  Ibove  the  latter  then  begins  the  asu^i 
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filliDg  of  the  hollow  by  figures  and  canopies. 

In  smaller  OE^ea  rfegairin-g  a  lesser  diameter  of  the  columns 
disappears  the  possibility  of  a  free  arrangement  of  the  saice  in 
entire  pièces,  and  their  connection  .with  the  coursed  masonry  of 
the  jamb  becomes  a  necessity,  so  that  the  cutting  of  the  hoUoi 
down  to  the  base  is  omitted,  and  betueen  the  latter  and  the  cap- 
ital receiving  the  figure  a  nieniber  formed  like  g  h  i  k  in  ?ig. 
1301  takes  the  place,  as  on   the  south  portai  of  S.  Maria  at 
Mtihlhausen. 

Figures  on  pedestals. 

On  the  west  portai  of  Strasburg  minster  is  then  found  the  ar- 
rangement  common  on  richer  vrorks  from  jott  onward,  according  to 
arhich  the  supports  of  the  figures  abandon  the  form  of  the  col- 
umn  for  those  of  square  or  octagonal  pedestals  to  which  extend 
àowi   the  hollows  filled  by  figures  and  canopies  in  the  usual 
way  in  jamb  and  arch,  so  that  thus  in  the  plan  of  pig.  1303  a  d 
represents  the  plan  of  the  pedestal  and  a  d  c  is  that  of  the  û 
holloi  above  it.  The  pedestals  then  hâve  at  last  the  height  of 
a  man  and  are  decorated  on  tèeir  sides  by  blind  arches  usually 
ornamented  by  reliefs,  spanned  by  arches  crowned  by  tracsry  ga- 
bles in  the  richest  manner. 

On  those  sarlier  jaœbs  with  columns  tnere  alternâtes  as  a  rulc 
a  column  with  figure  and  a  plain  one,  since  then  the  great  diii- 
ensions  of  the  figure  requires  such  a  change.  The  same  alterna- 
tion  is  found  on  the  Preib3rg  minster,  p.  544.  But  allording  to 
the  plan  of  the  jamb  at  Strasburg  this  séparation  of  the  ûoliowi 
filled  by  figures  is  effected  inly  by  the  rcouldings  ivorked  on 
the  same  ashlars. 

Before  we  go  farther  the?e  must  be  mentioned  also  certain  ré- 
ductions of  that  earlier  system  of  treatment  of  the  jamb. 

Thus  on  the  west  portais  of  the  cathedral  of  î^oyon  the  littie 
columns  of  the  jamb  are  omitted,  and  the  figures  covered  by  can- 
opies are  placed  directly  before  a  plain  splay  eut  behind  them. 
On  other  works  then  the  figures  are  also  omitted,  but  on  tne 
other  hand  that  splay  is  divided  by  blind  arches,  as  such  an 
arrangement  in  connection  'lith.   the  littie  columns  of  the  jaiiD 
was  already  mentioned  on  p  540. 

Striking  jamb  and  middle  pier. 

Side  jamb  for  striking. 

The  internai  projection  of  the  jamb  formin^;^  tne  strike  of  uns 
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door  and  supporting  the  ty-npanum  of  the  arch,  according  to  its 
separate-ifunctèon,  is  usually  to  be  distinguished  from  the  other 
members  of  the  jamb  sapportin^  the  arch.  The  simplest  case  is 
tûat  of  a  plain  rebate  with  neither  base  nor  cap,  from  which  r 
rise  ODly  the  somewhat  projecting  corbels  for  the  lintel. 

On  many  older  works  it  reçoives  the  form  of  a  plain  pier,  wii- 
ich  is  surrounded  Dy  the  capital  and  base  of  the  jamb,  both  of 
which  are  eut  off  flush  îrith  the  leaf  of  the  door  (Pig.  1290). 
The  angle  has  a  chamfer,  a  cove  or  even  a  richer  moulding, 
in  which  again  prédominâtes  a  round  with  a  capital.  5y  tns  cap- 
ital can  either  the  entire  member  be  returned  to  the  square,  a 
and  then  the  lintel  may  also  remain  simply  square"^  or  ihe  moul- 
ing  can  tontinue  above  the  capital,  break  around  horizontally 
and  thus  accompany  the  edge  of  the  lintel.  (ffiain  portai  of  cûu- 
rch  of  S.  Slisabeth  at  V.arburg).  It  is  there  préférable  tnat 
the  moulding  of  this  strike  of  the  door  be  distinguished  by 
greater  cefinement  from  that  of  the  jamb. 

In  every  case  the  corbels  are  of  great  service,  by  which  tûe 

free  length  of  the  lintel  in  one,  the  useful  .viath  of  the  open- 

ing  of  the  lintel  in  another  is  reduced  in  an  entirely  unlimit- 

ing  way,  and  which  can  ce  combined  in  the  most  varied  ways  witi 

each  of  the  forms  mentioned,  while  it  œay  either  be  connected 

with  those  capitals  by  increasing  the  projection  sidewise  as  in 

Pig.  1290,  or  Project  from  the  plain  jamb  inside  the  moulding, 

or  finally  can  be  surrounded  by  that  moulding  or  a  part  thersoi. 

On  richly  executed  works  the  fronts  of  thèse  corbels  are  decora- 

ted  by  crouching  figures. 
Middle  pier. 

But.  with  that  unusual  width  as  given  by  the  proportions  in  g 
greater  works,  partly  resulting  from  religious  needs, • further 
corne  a  supporting  of  the  middle  of  the  lintel  of  the  doorway  a 
and  thus  the  arrangement  of  a  middle  pier,  which  was  construct- 
ed  either  of  a  single  pièce  or  of  separate  courses.  Its  forms 
differ  according  as  it  assumes  a  more  independent  importance  or 
a  répétition  of  the  jamb  of  the  aoorway.  In  the  last  case  which 
tends  more  to  a  treatment  with  columns,  and  first  départs  t'roi 
the  construction  in  a  single  block,  therefore  being  possible  0 
only  in  moderate  dimensions,  the  corbels  at  both  sides  must  b£ 
omitted,  if  they  already  exist  on  the  stone  jambs.  Also  somsti- 
mes  a  middle  pier  built  in  courses  is  connected  with  a  frsely 
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projecting  column  by  its  capital  and  base,  on  which  is  piaoed 
the  middle  figure  rising  in  the  tympanum. 

A  very  peouliar  arrangement  of  the  middle  figure  is  fouoci  wità 
the  omission  of  the  middle  pier  on  the  Early  Gothio  ohuroh  at 
Wetzlar.  for  hère  the  systsm  of  the  suspended  aroh  is  employai 
on  the  tympanum,  so  that  the  two  voussoirs  a  (Fig.  1300)  support 
the  keystone  b  like  a  kingpost  or  struts  in  wood  construction. 
On  the  latter  are  then  wrought  the  abutments  against  whioh  abut 
the  trefoil  armhes  c  covering  the  doorway.  The  figure  of  the 
Holy  Virgin  with  the  corbel  on  which  it  stands  is  with  the  sus- 
pended keystone  are  eut  in  one  block.  Tfhile  the  spacing  i^y  a  .  . 
trefoil  arch  is  also  recalled  in  the  transition  style,  the  ent- 
ire  construction  is  otherwise  only  a  saperref inement  peouliar 
to  the  Late  Gothic. 

Sut  in  the  richer  designs  of  portais  with  jambs  adorned  by 
figures,  the  middle  or  principal  figure  of  the  entirs  séries  is 
placed  before  the  column  fc,  so  that  iu  conceals  that  for  its 
own  height.  4  connection  of  it  with  the  middle  pier  Decomes  ini- 
possible  by  the  great  dimensions  of  the  former  as  well  as  cy 
the  construction  in  coursei.  Tnus  a  support  for  the  middle  fle- 
ure becomes  necessary,  which  either  can  be  found  by  a  crojecoiQ^ 
little  column  with  bonded  capital  or  by  increasing  the  dimensi- 
ons of  the  lower  portion  of  the  pier.  This  lower  and  larger  part 
of  the  pier  thereby  becomes  a  pedestal,  whose  sides  are  most  r 
richly  decorated  by  blind  arches,  indeed  frequently  in  several 
rows  above  each  other.  The  canopy  belonging  to  the  middle  figure 
is  then  either  bonded  with  the  middle  pier,  i.e. ,  taken  in  tne 
uppermost  course,  or  it  is  already  placed  in  the  tympanum,  so 
that  the  latter  rests  beside  it  on  the  middle  pier,  then  recei- 
ving  its  bearing  by  corbels  increasing  the  supporting  area.  ye- 
anwhile  also  in  the  first  case  the  finial  of  the  canopy  may 
rise  before  the  tympanum. 

The  corbels  are  sometimes  replaced  by  arches  turned  under  the 
lintel  fcom  the  middle  pier  to  the  jambs,  which  are  usually  isade 
verrj  ornamental  with  cusps,  and  their  spandrels  are  perforated 
like  tracery.  In  the  latter  case  they  must  remain  so  far  from 
the  strike  of  the  door,  that  they  are  not  struck  by  the  leaf  oî 
the  door.  Also  sometimes  the  lintel  is  replaced  by  a  segmentai 
arch,  or  as  occurs  on  certain  French  works,  by  a  horizontal  ir^b. 
Qsually  also  ànd  particularly  on  works  in  brickwork,  the  arran- 
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arrangement  of  a  segmentai  arcn  over  the  entire  width  beneatn 
the  tympanum  of  the  great  pointed  arch  leads  to  the  omission 
of  the  middle  pier. 

Base  ofuthe  jambs  of  doorways  and  portais. 
Plain  and  stepped  bas9s. 

Simplest  is  the  form  of  base  for  small  dooways,  whose  jambs 
form  the  simple  continuation  of  the  arch  members  îiithout  cap- 
itals  or  base,  and  interseot  below  a  projection  or  a  wash. 
(Pig.  1304),  This  plain  solution  occurs  little  in  the  Sarly  bu1 
much  in  [,ate  tothic.  The  lower  part  of  the  jamb  thereby  becoaes 
a  plain  splayed  surface,  that  extends  in  an  oblique  direction 
from  the  external  face  of  the  wall  to  the  strike  of  the  door, 
and  its  top  or  lower  part  is  surrounded  by  the  plinth  ci  ths 
building,  in  case  this  doe-3  not  end  beside  the  door. 

The  portais  of  the  earl'y  and  iciddle  time  mostly  haa,  as  v.e 
hâve  seen,  jambs  ivith  little  columns,  that  were  completely  fur- 
nished  with  capital  and  ba^e.  The  base  received  a  little  rectan- 
gular  or  polygonal  plinth,  whereby  the  jambs  had  below  aéain  a 
regular  stepped  form,  -.vhich  rested  on  the  steps  or  could  heve 
separate  simplified  plinth  (see  below).  On  the  whole  the  plint- 
hs  of  the  jambs  exhibit  muon  similarity  to  those  of  piers,  as 
already  described  on  p  214  to  224. 

The  plinth  is  then  oiten  retained  when  the  capital  is  ornitisd 
and  in  the  late  time  is  formed  with  such  labored  and  even  affe:- 
ted  richness  in  the  way  illustrated  in  Figs.  572  to  532,  that 
manifestly  forms  the  great3st  décoration  of  the  whole,  and  tne- 
refore  came  to  lie  higher,  at  the  height  of  the  eye  when  possible. 
A  particularly  magnificent  example  of  this  kind  is  affordsd  by 
the  portai  of  the  old  univ3rsity  in  Erfurt. 

Conversely  on  Sarly  Gothic  doors  of  small  dimensioBS  as  in 
?ig.  1290,  on  which  the  plinth  lies  verr^  low,  and  rounds  are 
sometimes  decorated  only  by  capitals- 

With  the  adoption  of  free  columns  at  the  jambs,  whether  thes6 
are  placed  before  a  stepped  plan  or  a  simple  splay,  there  résu- 
lta for  the  base  of  the  pier  about  the  form  re^pssented  in  ^ig* 
553,  and  everything  said  of  that  finds  its  application  hère. 

The  stepped  or  the  compound  plan  of  octagonal  bases  then  ésn- 
erally  also  stands  on  a  Connecting  gênerai  plinth  as  lower  case, 
that  is  broken  around  the  front  angle  of  tne  jamb  and  extsnds 
obliquelrj  to  the  inside,  finding  its  termination  at  the  an=J2 
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fonning  the  strike. 

Dnder  plinth  or  pedestal. 

This  under  plinth  cac  be  formed  by  the  plinth  broken  around 
the  jamb;  if  it  meets  the  steps  lower  or  sidewise  already  befo- 
re  the  beginning  of  the  members  of  the  jamb  in  an'j  such  mannsr 
is  OŒitted,  then  in  its  place  can  pe  inserted  a  separate  and 
more  strongly  aocented  î^ocle,  so  that  a  part  like  a  pedestal 
exists,  whose  height  can  then  be  increased  according  to  the  !^- 
general  proportions.  This  heightening  is  also  produced  in  a  con- 
tinuous  plinth  of  the  building  by  breaking  it  around. 

Sach  pedestal  may  on  its  own  part  be  also  furnished  with  a 
projecting  cap  and  plinth  and  thereby  obtain  a  certain  indepen- 
dence,  as  then  on  the  great  French  portais  it  is  elevated  to  an 
intégral  part  of  the  entire  design,  so  that  thereby  the  arrange- 
ments of  the  columns  and  the  figures  àEereaised  to  about  the  h 
height  of  a  man  above  the  ground,  thereby  being  ensured  frcoa 
any  injurp  and  producing  a  far  grander  efiect. 

But  aside  from  the  advantages  mentioned  above,  this  âprângenn- 
ent  results  with  a  certain  neoessity  from  the  placing  of  the 
■figures  and  aonoli  thic .  oo  lamns  as  well  as  from  the  entire  dimerisio 

For  those  great  portai  designs,  like  the  widdows,  fill  the  en- 
tire space  between  the  buttresses,  while  the  plan  of  the  jamb  s 
extends  beyond  the  external  face  of  the  wall  to  the  buttresses, 
about  as  in  Pig.  932.  Its  width,  height  and  depth  thus  stands 
in  a  certain  proportion  to  the  entire  dimensions,  indeed  are 
to  be  explessed  in  numbers.  On  the  contrary  the  size  of  the  sep- 
arate courses  of  the  arch  and  of  the  jamb  members  dépends  aerely 
on  theddimensions  of  the  materials,  but  the  increased  height  of 
the  portai  must  lead  to  too  slender  proportions  of  the  columns. 
Assuming  now  that  men  would  adopt  the  latter  and  could  even  ob- 
tain fflonoliths  of  the  necessary  height,  yet  they  oould  not  secu- 
re  the  same  height  for  *.he  figures  connected  with  the  columns, 
sinoe  the  îridths  of  the  jambs  did  not  suffice  for  the  breadth 
of  such  colossi,  Bust  sl^    it  would  appar  unsuitable  to  take  a 
smaller  height  for  thèse  figures,  because  the  required  mass  of 
the  block  would  be  eut  away  under  them,  ind  thereby  only  for 
merely  an  ornamental  motive  would  the  fourfold  mass  of  stone 
hâve  been  used  on  the  colunms.  It  would  only  hâve  remaineû  to 
make  the  shafts  of  the  oolumns  in  two  pièces,  and  to  oonnect 
them  with  the  mass  of  Ihe  jaicb  by  a  band,  hence  making  the 


"^54 

subdivision  of  the  coluiïns,  whioh  still  in  tlie  entire  proportion 
was  to  be  eleyated  in  a  far  more  expressiro  way  to  be  a  subord- 
inate  division  of  the  jaœb. 

Thus  the  socle  mentioned  is  omitted  on  ail  thèse  jambs  of  por- 
tais, whose  little  columns  are  wrcught  frotn  the  ôended  ashlar 
courses,  uhile  men  busied  themselves  i>i  other  ways  to  appoximate 
their  effect,  and  just  >iere  might  be  sought  the  real  reason  of 
the  origin  of  those  richly  decorated  pedestals,  which  occur  as 
supports  of  figures  on  tehe  portais  of  Strasburg,  Cologne,  Rouen; 
etc.,  and  whose  relation  to  the  jamb  pedestals,  from  we  started 
are  even  more  clearly  expressed  by  the  rich  mode  of  décorative 
treatment . 

Development  of  the  socle. 

The  further  development  of  thèse  socles  Is  very  varied.  On  t 
the  Liebfraaen-  church  at  Trêves  and  certain  French  cathedrals 
the  oblique  surface  between  the  cap  and  socle  is  animated  by 
purely  ornamental  blind  arcades,  îrhose  panels  are  decorated  pa- 
rtly  by  patterns  and  partl-y  by  figure  reliefs,  and  which  appear 
iii  the  same  relations  to  the  colonnades  above  in  this  relation, 
with  the  little  columns  tnat  rsceive  the  arches  of  onese  arcades 
either  stand  before  tho?5e  of  the  jamb  or  before  the  midale  of 
the  intervais.  This  arrangement  then  soaetiuies  leads  to  2.  rspro- 
duction  of  the  stepped  Dlan  of  the  jamb  betTreen  the  lever  little 
colunins,  whereby  the  splay  is  only  indicated  by  the  blind  arches 
and  the  socle  of  the  pedestal.  On  the  contrary  on  the  cathedral 
of  Rheims  the  side  surfaces  of  thèse  socles  are  covered  by  car- 
ved  drapery,  that  is  also  continued  around  the  buttresses  sepa- 
rating  the  three  western-  portais,  like  tûe  ornamentation  of  the 
portai  jambs  by  the  décorative  columns  and  figures  (?ig.l303)» 

The  most  common  mode  of  treatment  consists  in  the  adoption  of 
a  tapestry  pattern  wrou-tht  in  verrj  low  relief  on  the  surfaces 
mentioned,  in  which  the  ground  of  the  separate  panles  is  gensr- 
ally  again  filled  i?ith  figures  in  the  flat.  Sometimes  (ttus  on 
the  cathedral  of  Amiens  and  at  Noyon) ,  thèse  sides  are  separate: 
in  two  divisions,  eitheT»  the  lower  being  smooth  and  the  upper 
having  a  pattern,  or  their  patterns  differ  from  each  other  in 
size  and  scheme.  Pig.  1306  shows  the  treatment  concerned  on  the 
cathedral  in  Amiens. 

We  cannot  omit  hère  the  reœark,  that  thèse  tapestry  patterns 
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that  are  so  common  in  Prench  architecture  and  animate  the  plainl 
surfaces  Xn  so  many  pl&'îes,  form  a  substantial  and  very  adyantal 
geous  cliaracteristic  of  them,  that  unf  or  tunately  has  remained 
foreign  to  germany  in  a  way,  at  least  in  the  sensé  hère  indioa-l 
ted,  whioh  iras  almost  too  libéral  with  the  use  of  more  severe 
architectural  forms  on  any  favorite  place.  In  reality  thèse  fia! 
patterns  form  an  easily  exeouted  means  for  obtaining  great  riohi 
ness,  and  the  effeot  of  those  sevorer  forms  are  heightenaé  by 
contrast,  and  accordingly  they  certainly  deserve  to  be  introdu-l 
ced  also  amoag  us. 

On  the  portai  of  the  calendar  at  Rouen  are  found  those  patterl 
ns  in  a  way  lery  similar  to  thaï  in  Amiens,  exeouted  in  the  bl-| 
ind  panels  of  the  separ^te  pedestals  of  the  figures,  and  just 
like  those  of  the  middle  pier. 

2.  Tympanum  of  the  portai. 

The  inner  and  proper  opening  of  the  doorway  can  be  coversd  byl 
an  arch,  as  we  hâve  seen  above,  nihether  trefoil,  flat  or  strai- 
ght  arch;  but  the  rule  forms  the  lintel  or  the  stone  slab  clos-| 
ing  the  entire  tyiEpanum,  that  rests  on  tne  inner  pier  of  the 
jamb  or  its  corbels.  It  stands  abruptly  oeneath  the  arch  alone,| 
rests  behind  in  a  surrounding  rebate,  or  is  let  into  the  jamb 
arches  like  tracery  (Pic^s.  1143  to  1148  c). 
Joints  in  the  tympinum. 

ïïhen  the  dimensions  allow  it,  the  entire  tympanum  consists  of| 
a  single  stone  (Pig.  13^7),  otherwise  of  several  courses  laid 
on  each  other  (Pig.  131''^) •  Not  rarely  are  combined  the  lintel 
and  the  slab  filling,  when  the  opening.:is  first  spanned  by  a 
strong  beam  on  which  rests  the  tympanum  composed  of  one  or 
more  pièces.  On  numerou"^  Romanesque  and  3arly  Gothic  doorways 
in  lower  Saxony  and  on  the  Rhine,  the  lintel  is  enlarged  at  thi 
middle  with  a  clear  understanding  of  its  static  problem  (Fiés- 
îi30S  from  churches  at  Leyden,  3illerbeck,  etc.).  On  the  churoii 
at  Sinzig  (Pig.  1309,  atter  Redtenbacher)  in  order  to  relisve 
the  lintel  an  open  joint  has  even  been  left  over  it,and  the  ip 
panum  is  eut  like  voussoirs.  Larger  portais  frequently  exhioit 
above  the  lintel  a  filling  in  courses  (Pig.  1311).  As  a  splend- 
id  example  may  be  taken  the  principal  portai  of  the  church  of 
3.  Elisabeth  at  Marburg.-But  not  rarely  are  also  employed  vert- 
ical slabs  (Pig.  1312),  suited  to  tne  distribution  of  the  fig- 
ures as  on  the  cathedral  at  ??etzlar. 
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Treatment    of    the    tTinpanums   of    simple    portais. 

Only  in  very  simple  examples  has  the  filling  remained  plaia, 
but  as  a  ruie  is  it  orn^miented  in  iflifferent  ways,  and  indeed  on 
Works  in  tlie  Romanesque  style.  The  simplest  mode  of  ornamentat- 
ion  forms  on  ths  surface  wrought  crosses,  circles  or  quatrefoil 
whose  outline  is  formed  by  a  chamfer  or  moulding,  its  groucd  bs- 
ing  either  plain  or  filled  by  rosettes  and  foliage,  or  a  syabôi- 
ical  relief  like  the  Lanîb  of  God,  Sometimes  such  rosettes  or  o 
other  forms  in  relief  project  free,  where  hoiever  a  like  projec- 
tion accompanies  the  outer  edge  of  the  tympanum  concentric  witt 
the  arch,  and  either  al?5o  continues  along  the  lower  horizontal 
line,  or  stops  on  the  innermost  part  of  the  jamb.  The  lower  edge 
of  the  slab  is  simply  eut  sguara  or  is  formed  with  a  projectin^ 
moulding.  Also  sometimes  that  moulded  edge  extends  over  the  tyni- 
panum  in  a  trefoil  arch. 

A  richer  treatment  of  the  tympanum  results  from  a  digure  rep- 
résentation covering  it'^  entire  snfface  ïiithin  that  enclosuro, 
by  scroilwork  as  in  Fig.  1290,  by  a  tapestry  pattern  oc  by  tra- 
cery.  The  last  arrangement  may  be  termed  that  most  unsuited,  n 
when  it  assumes  considérable  richness  as  on  certain  èa-te  Sothic 
rîorks  and  particularly  in  brickwork  (Sssenwein,  Norddeautsclis 
Ziegelbauten,  Adler,  etc.),  and  does  not  serve  to  enclose  panels 
separated  otherwise  or  for  a  -/rindo??  opened  in  the  tympanum.  Gen 
erally  and  especially  for  new  works  to  be  executed  te  3cono-iize 
tracery  as  much  as  possiole,  and  to  prefer  eny  otûer  mode  of  3 
décoration  to  that,  whers  it  does  not  concern  a  really  structu- 
ral purpose  or  even  best  correspond  to  tne  character  of  tracery 
Treatment  of  tympanum  over  double  doorways. 

-uore  complicated  arrangementr  arise  for  those  double  dcor;72ys 
separated  by  a  middle  pier,  that  are  peculiar  to  the  greatest 
designs  of  portais.  Hère  we  first  find  tne  figure  above  the  li^- 
dle  pier  already  mentioned  on  p.  546,  that  either  stands  on  a 
little  column  projectini  from  it  ir  a  corbel  and  fills  the  ruii- 
dle  of  the  tympanum.  ?o^  further  filling  it  are  often  founa  UO 
smaller  side  figures,  that  ars  -.«rought  in  relief,  from  ùhe  T,nci 
ness  of  the  tympanum,  or  are  likewise  placsd  free  on  inserte: 
corbels.  îhe  ground  behind  thèse  figures  on  the  west  portai  3i 
3.  31isab3th's  church  i-^  filled  cy  extrsmely  ceautiful  scrcl.'' 
ork,  uhc.t  consists  of  vines  on  the  right  of  the  principal  :i-' 
ure  and  of  roses  on  the  left. 
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Another  more  ôeometrical  treatment  consists  in  this,  that  Dl- 
ind  arches  extend  from  the  middle  pier  to  the  y/all  pier  foming 
the  strike  above  the  likewise  rectangular  openings  for  the  doors 
30  that  in  the  panels  indeed  by  them  are  carved  two  side  figures 
in  relief  out  of  the  thickness  of  the  blind  arches,  Such  an  arr- 
angement is  found  on  3.  Qyriacus  at  Duderstadt,  (Note),  where 
over  the  principal  figure  a  canopy  is  also  inserted  in  the  tym- 
panum,  and  the  ground  of  the  tympanum  above  the  blind  arches  b 
beside  the  middle  figura  and  the  canopy  as  well  as  under  the  p 
portai  arch  is  filled  bv  scrollwork. 

On  the  south  portai  cf  the  church  in  Volksmarsen  on  the  cont- 
rary,  thèse  blind  arches  over  the  door  openings  change  onto  act- 
ual  perforations,  so  that  hère  is  no  space  for  those  side  figu- 
res. Therefore  free  col'imns  are  placed  before  the  jambs  in  the 
same  manner  as  before  the  middle  pier,  which  bear  the  side  figu- 
res, hère  the  princes  of  the  apostles.  The  latter  also  coiiie  to 
stand  at  the  same  height  as  the  principal  figure  and  are  cover- 
ed  by  canopies,  which  at  the  same  time  supply  starting  points 
for  the  portai  gable,  while  the  canopy  of  the  middle  figure  of 
the  tympanum  is  inserted  beneath  the  keystone  of  the  portai 
arch.  On  the  continuons  horizontal  line  of  the  position  of  tûe 
figures  is  based  the  extremely  ouiet  and  clear  effect  of  this 
arrangement.  On  the  contrary  on  other  portais  the  columns  on 
îïhich  the  figures  stand  are  kept  loTiev,   so  that  thë  middle  fig- 
ure stands  higher  (Pig.  1300). 

The  arrangements  mentioned  are  ail  based  on  the  upward  trans- 
fer  of  the  soulptured  ornamsn tation  of  the  jambs  peouliar  to  t 
the  greater  portai  designs,  to  the  tympanum  and  the  division  of 
height  corresponding  thereto,  vrhile  on  the  other  works,  likawi- 
se  of  moderate  size,  as  on  the  south  portai  at  Çolmar,  the  jairbs 
are  only  formed  by  the  little  columns,  and  the  tympanum  receives 
its  own  relief  ornament.  But  thèse  différent  modes  of  treatxent 
afford  substantiâl  proof,  how  intelligent  vras  the  mediaeval  ar- 
chiteot  of  the  earlier  oeriod,  in  inventing  the  system  most  su- 
itable  for  the  dimensions,  and  how  far  ail  attempts  were  froa; 
him,  that  waakened  great  proportions  by  the  répétition  in  lit- 
tle dimensions. 

Hère  not  enough  can  be  attributed  to  later  pressure,  since  t 
the  last  endeavor.  the  oarrying  eut  of  an  ualimited  proportion, 
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still  appears  on  certain  portais  of  the  later  periods.  Therefor( 
we  mention  Jaere  the  chanel  added  to  tne  Prankenberg  churoii  in 
the  15  th  century,  which  with  4il  magni f i cenoe  and  parity  in  th« 
formation  of  the  détails,  yet  sins  in  that  it  reproduces  the  en- 
tire  arrangement  of  the  portais  of  Strasburg  and  Cologne  in  sai- 
ail  dimensions. 

Reliefs  in  the  tymoanum. 

^omprising  ail,  there-^ore  we  might  regard  life  size  as  the 
smallest  dimensions  for  the  figures  on  tne  jambs,  and  regard  1 
tfiém  as  restricted  to  s'ich  dimensions,  wûich  do  not  require  the 
figures  to  rise  above  the  height  of  the  springing,  and  thereby 
allow  a  pedestal  under  it  of  half  the  height.  In  such  dimensio- 
ns also  then  the  décoration  of  the  tympanum  again  -oèèupies  an 
entirely  independent  po'^ition,  and  consists  of  a  séries  of  scs- 
nes  represented  in  relief,  that  relate  to  the  holy  person  to 
whom  the  portai  is  dedicated  and  the  endeavor  is  severely  arr- 
anged.  As  we  stated,  the  size  of  the  tympanum,  whose  heignt  is 
still  increased  b^y  stilting  the  arch,  excludes  its  formation  by 
one  slab,  there  results  from  this  an  arrangement  of  separate 
représentations  in  différent  rows  over  each  other.  Hence  eacii 
slab  has  a  continuons  séries  of  figures  ^ith  one  beneath,  lould- 
ing  plain  or  decorated  by  leaves,  or  a  séries  of  canopies  is 
carved.  The  latter  serve  at  the  same  tinie  as  a  base  for  tne  fle- 
ures on  the  same  slab,  ^nd  as  a  covering  for  those  underneatn. 
It  may  hère  be  tn   advantage  to  carr:i  out  the  division  in  aei^-^ht 
fonnd. on  the  jamb  also  on  the  tympanum.  Such  an  example  is  off- 
ered  by  the  side  portai  of  the  v^est  façade  at  Amiens,  whsre  tbe 
udderside  of  the  lower  ?5lab  at  the  ëeight  of  the  canopy  projsct- 
ing  from  the  column  of  the  jamb  (p.  544),  and  the  top  lies  in 
that  of  the  capital,  se  that  its  abacus  extenos  on  that  slac 
with  the  same  or  a  harmonizing  memëer,  tnus  characterizin.bî  cns 
agreement  in  height.  In  the  horizontal  division  cay  be  caused 
a  greater  variation,  that  in  tne  middle  in  contrast  to  tne  croad 
one  may  ne  employed  a  high  placed  slab  set  on  edge  -.vith  a  corr- 
esponding  relief- 

To  the  représentation"^  we  shall  return  later,  on  the  mode  o: 
treatment  may  it  only  be  stated,  that  the  vicinity  of  tne  ni^jn 
projecting  courses  of  the  arch  with  their  boldly  effective  ïU^' 
res  with  canopies  in  the  hollows,  also  recuire  a  strong  rsiist 
in  the  sculptures  of  the  tympanum  and  a  crowded  position  of  tùe 
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separate  figures. 

3-  Sxternal  enclosure  and  crowning  of 
the  portai. 

Growning  moulding, 
^^ccording  to  the  simplest  arrangement  of  portais  with  jamcs 
developed  in  the  thickness  of  the  wall  are  se  placed  in  the 
face  of  the  wall  that  at  each  side  reraains  a  plain  part  of  che 
wall.  As  the  nearest  ornament  then  results  an  addition  of  2  ood- 
centric  projecting  hood  moulding,  ?/hich  »ith  a  simple  profile 
can  be  ornamented  by  foliage  in  the  cavetto,  and  on  whose  arra- 
ngement and  solution  ail  necessary  has  been  sa:id  or  i.  :•;.'-. 
The  use  of  this  results  almost  of  itself,  when  the  hood  mouldin'^ 
instead  of  passing  above  the  arch  joins  it,  that  most  simply  c 
can  be  produced  by  making  it  concentric.  Instead  of  this  is  éen- 
erally  found  a  rectangular  or  gabled  carrying  around  of  the  cop- 
nice  concerned,  the  last  generally  being  stilted  vertically  acc- 
ording  to  the  proportion  of  height. 
Pinials  and  tracerv  gables. 
Heantime  thèse  forms  of  crowning  do  not  require  the  motive  of 
the  comice,  but  can  al'^o  be  independent,  so  that  their  spriag- 
ings  may  be  corbelled  out  at  the  height  of  the  base  line  of  the 
arch,  terminate  in  a  scroll  or  any  otner  projectin?^  sculpture, 
run  to  a  nead  or  an  ani'^al  projecting  from  the  face  of  che  ;vall. 
Such  a  solution  results  very  easily  from  the  arrangement  of  the 
portai  sculpture  in  Volksmarsen  with  canopies  over  the  side  fig- 
ures described  on  p.  55^,  waere  the  gable  comice  either  as  th- 
ere  continues  in  a  horizontal  direction  by  a  bend,  or  forms  its 
own  line  of  inclination,  so  that  any  proportion  of  height  may 
be  attained  thereby.  Nct  so  that  pinnacles  or  entire  finials 
may  stand  in  the  required  position  on  the  canopies,  the  effeot 
of  finials  and  tracery  gables  is  obtained.  Thus  also  are  foand 
in  that  position  simple  finials  on  columns,  corbels  or  priers. 
At  least  on  the  better  Torks  the  finials  and  their  supports  are 
only  made  light  and  purely  ornamsntal,  excluding  ail  conception 
of  stbuctural  importance  not  really  exis-Ding.  Spécial  weight 
ffiight  be  laid  thereon,  in  view  of  many  later  experiments,  wnsrs 
the  massive  buttresses  were  placed  before  the  portai  jamos,  cni 
whose  projection  is  nowise  utilized  for  a  deeper  form  of  the 
portai  arch,  and  which  therefore  hâve  nothing  more  to  do  tnii: 
to  stand  as  guards  beside  the  floorway.  If  it  be  allowed  to  .usn- 
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mention  the  restoratioc  of  Cologne  cathedral  otherwise  than  a 
model,  we  reight  designate  that  mighty  development  of  pinnacles 
between  the  portai  jambf?  of  the  transepts  and  the  buttress3s 
separating  the  latter  from  their  side  aisles  as  ezamples  of  de- 
signs better  avoided,  but  at  the  same  time  another  point  coices 
into  considération  hère,  to  which  we  calied  attention  on  po56. 
Increasing  the  depth  of  jambs  of  the  arch. 

Meanwhile  such  buttre'^ses  may  hâve  their  use,  if  arches  are 
turned  between  theiE  flu'=îh  with  their  fronts,  that  accordinély 
increase  the  depth  of  the  portai  arch  and  of  the  covered  space 
before  the  doorway.  Thereby  arises  a  part  of  the  portai  project 
ing  froni  the  face  of  the  wall,  and  that  crowning  like  a  gable 
becomes  an  actual  roof  of  the  projection.  This  arrangemeno  is 
then  commonly  found,  among  others  on  certain  Kestphalian  works 
in  a  way,  that  part  of  the  buttress  rising  above  the  beginning 
of  the  gable  assumes  the  form  of  a  slightTy  corbelled  pinnacle, 
or  in  the  simplest  case  is  entirely  omitted,  so  that  the  entire 
projection  must  lie  beneath  the  gable.  On  the  treatment  of  tnis 
gable  with  covering  cornice,  angle  ornaments  and  crowning  appl- 
ies  everything  generallv  said  above  concerning  gables  and  trac- 
ery  gables. 

There  should  not  be  oTitted  hère  the  portai  crowning  oi  Lne 
xariastisgsn  church  at  ^^ienna  (beginning  of  15  th  century), 
that  instead  of  tracery  gables  bas  a  pentagonal  or  hexagonal 
canopy,  that  partly  lie*^  in  the  thickness  of  the  wall  and  is 
partly  free  before  the  external  face. 

Simple  porches. 

5y  increasing  the  projection  of  the  bubtresses  is  found  tas 
means  of  increasing  the  depth  and  importance  of  the  entire  en- 
closure,  and  thus  passed  gradually  to  the  development  of  a  por- 
ch.  By  covering  the  plain  surfaces  of  tne  piers,  '/fhich  are  orn- 
amentec  by.blind  arches,  little  columns  placed  before  tnem  or 
by  figures,  or  that  again  can  be  strengtnened  by  angle  buttres- 
ses,  especially  if  the  ^rrangeme^t  of  the  vaults  permit  sucn, 
this  is  capable  of  ever^t  expression  from  the  greatsst  simpli-i^l 
to  the  highest  richness. 

It  further  leads  to  those  portai  structures  peculiar  to  Ital- 
ian  architecture,  which  consist  of  two  columns  standing  before 
the  .isall  ani  connected  with  it  by  architraves,  where  a  tunnel 
vault  is  turned  from  one  architrave  to  tne  other.  The  spreaaing 
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of  the  vault  is  indeed  there  .'prsvented  cy  iron  ties  as  Lenerai. 
ly  in  the  South,  and  so  tnat  opposed  to  ohe  stress  of  tnc  arec 
slender  columns  are  pos«5ible.  Sy  an  enlargement  of  the  coiuxns 
properly  permissible  in  our  style  by  variea  arrangeicsnts  oi  ce- 
upled  columns,  by  connection  '.vith  the  bu-ctBBSsss  at  the  an.r.ies 
sabstituting  or  support«ng  that  architrave  by  arches,  introau:- 
in.i^  the  cross  vault  instead  of  the  tunnel  vault,  reault  tns  xcst 
diverse  transformations  of  the  motives  mentioned  as  corresconî- 
ing  to  the  principles  o^.   the  Gothic  style. 

Relations  of  the  portai  to  the  buttresses. 

By  a  continuation  of  the  form  of  the  jaiibs  of  tne  porcal  00 
the  nearest  buttresses  bslonginô  to  the  structural  systej.  of  t 
the  entire  work,  and  the  complète  filling  of  the  space  betï.esn 
the  buttresses  thereby  obtained,  results  then  the  just  explain- 
ed  arrangement  peculiar  to  the  richer  and  greater  ?jork3. 

Accordin,^  to  the  proportion  of  tbe  buttresses  to  the  whole  ?. 
and  to  tne  width  of  tne  portai,  four  cases  are  hère  possicle. 

1.  The  jamb  reaches  the  front  of  the  buttress  in  the  once  :ci' 
rùenced  stepped  or  splayed  ground  form  with  its  columns  claced 
oefore  it.  (?ig.  1313). 

2.  The  j^mc  .vould  not  reach  tii5:r  on  account  of  tne  sniall  :r:- 
jection  of  the  buttresses,  and  thereby  -.îould  oecome  ne3=22.';:" 
an  addition  to  the  :^idth  of  the  outtress  te  tr.e  heighL  ot    t:;2 
portai  gable  or  an  inte^ruction  of  the  form  of  the  jaib  cy  m- 
ns  of  3  plein  part  of  the  wall,  about  according  to  the  plan  :i- 
ven  in  ?ig.  1313  a,  v/hercby  the  arches  01  the  separate  car^s  i 
must  not  exactly  be  conoentric. 

3.  The  sides  of  the  b'ittresses  already  extend  ïuca  ra:-li2:  .r: 
the  form  of  tas  jaubs,  tnus  //itliia  the  outer  corners  (':i-.  l;!: 
b),  so  tna'..  the  cuttresnes  form  a  strona  prcjecoion. 

4.  In  the  last  case  a  vault  is  between  the  buttresses,  az  :: 
the  transept  portai  at  Xhalcns  (:j^ig.  932)  and  the  '^3zt  corUU 
- -c  A ,^ j  ^ „ ^  c  i? T  -^  ^  /^  a) 

Combination  of  adjacent  portais. 

But  v?e  must  hère  ^0  more  fully  into  the  mode  of  treatmen^'  "' 
the  last  mentioned  ;York^..  On  botn  the  columns  of  the  portai 
mbB  Project  at  the  side^  and  beyond  the  fronts  of  the  buttres- 
ses (!?ix.  1314).  Mcw  in  Amiens  the  columns  bear  on  their  exci- 
tais richly  mouldcd  rib-^  concentric  .ïith  tne  portai  area:^^,  c; 
t«îeen  waich  appears  the  tunnel  vault,  and  tnat  fartaest  m  -^ 


-9. 


! 


62 


the  uerminal  is  csset  cv  a  System  of  little  suspended  arcnss 
^hile  in  Chalons  the  canitals  of  the  coluïïîns  are  connecter  cy 
a  Gontinuous  isoulding  ahout  as  in  the  inanner  sho^vn  in  si£.,, 
1293,  on  which  the  tunnel  vault  has  its  cearing,  no  loa^i^er  ^i- 
viaed  cy  ries,  eut  only  bordersd  in  front  cy  a  projectin^i  Dan: 
resting  on  uhe  capitals  of  the  coluiinns  concsrned.  gut  the  sur- 
face of  tnio  in  each  half  is  aniiated  ty   three  rows  od  six  cli 
ribs  on  each,  -.vhicn  niust  at  the  top  ridge  es  according  te  tn: 
Kay  shown  iii  ?ig.  1315-  T^2  portai  rrentioned  abo'vs  as  -.vell  ^3 
that  at  nheiiis  and  iiiany  others  as  seen  in  '^'ig.  1314  hâve  an  îx 
tremely  rich  arrangement,  in  tnat  the  systeir  of  colurr,n3  ::ï   ths 
porch  continue  to  the  ft'onts  of  the  buttresses. 

îven  thersby  the  united  character  of  tne  triple  portai  str-jC' 
ture  is  inost  decideîly  expressed.  Tnms  it  forais  an  inde pende 
part  of  the  heiiSht  corr'^.spondiné  to  the  nsight  of  the  si 
les,  and  to  the  further  develop  oii  the  buttresses  seems  ^^y^^^., 
in  contrast  to  the  usual  arrangement  of  Serman  -.ïorks,  acco:-jin-: 
to  waich  the  buttresses  in  entirely  indépendant  lorii,  extend 
do;ïn  to  the  ground  aiid  ^roduce  a  decided  division  of  tnc  onrcc 
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T'o  croate  a  greater  depth  for  the  entire  plan  of  tr.e  por 
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if  the  oblique  direction,  of  the  jamcs  as  in  7ig.  131-3  ^"oes 
the  angle  a  of  tne  prop-^r  buttresses,  thèse  continue  in  ■~^' 
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that  the  '.îidth  of  the  tnttress  dixinished.  îhat  addition  oO  o:.z. 
depth  then  passes  into  'r.assive  little  tcîers  placed  directly 
acove  the  heiént  of  the  springings  of  the  portai  arches,  so  tnat 
even  thereby  its  entire  relation  to  the  portai  structure  i?  -y^-- 
Gable  roof  over  pctals. 

The  projection  that  the  portai  arches  accoraingly  forx  cefû-^' 
the  upper  face  of  the  '.vall  reguires  a  separate  coverins,  at.si:- 
ed  by  ^ablegroofs  on  olier  works,  so  that  the  cross  section  ^:-- 
rough  the  crown  of  the  nortal  arch  assumes  about  the  fori  zr^o'^^-- 
in  ?ig.   ^16.  ïïith  â  considérable  projection  of  the  portsl  '.'C'-i-' 
ho>7ever  occur  a  considérable  decrease  of  the  dimensions,  sn::  l 
the  rectangle  a  b  c  d  would  be  made  solid. 
fietached  gable  walls. 

Accordingly  there  results  the  design  of  a  gaele  -.vall  3  :  ^-' 
ting  only  on  tëe  foremcst  arch,  whcse  thickness  is  onli  r 
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by  its  own  condition  of  stability  and  behind  it  being  the  tsrr- 
acs  c  d  with  surface  lylng  at  the  height  of  the  internai  ftoor 
of  the  triforium,  and  that  by  means  of  the  passage  throu^n  the 
buttress  is  in  connection  with  the  passage  at  the  base  oi  tiie 
side  aisle  rs^of.  3at  since  the  widtn  of  this  terrace  accordinç 
to  the  projection  of  th.=,  portai  structure  may  exceed  the  aiaen- 
sion  rsguired  for  acces^,  it  is  next  to  cover  this  surplus  ,Yià-. 
th  by  a  separate  shed  roof  adjoining  the  gable  wall  and  slopin^ 
doHn  to  the  passage  described  above.  îhis  arrargement  is  found 
on  the  cathedral  at  Rheims,  formed  about  according  to  ?ig.l3i/, 
whereby  that  shed  roof  c  d  is  placed  on  a  detaciied  pier  a,  unicii 
is  connected  ivith  the  g-^ble  wall  by  a  header  b  and  so  increases 
the  stability  of  the  latter.  In  siicilar  works  the  gable  is  also 
thea  oïïiitted,  and  the  portai  structure  tnen  teriBinates  ',?ith  ths 
passage  alone. 

Reœoval  of  water. 

Seiïioval  of  '.vatsr  froir  the  floor  of  the  passage  caii  be  effect- 
ed  in  différent  .;vays.  In   the  simplest  case  as  iir  Rheims,  a  sc- 
out can  be  carried  throngh  the  buttress,  endiog^before  its  nU- 
dle.  On  the  contrary  in  Amiens  the  perforation  of  tne  cuxtrsss 
is  avoided,  the  -sater  s^oouts  being  douoled  and  tiras  lyin^i  ?'^  : 
both  sides  of  the  buttress,  and  are  arrangea  ac  the  case  oi  tns 
gable  extending  over  the  portai.  Instead  of  tnese  the  passais 
can  also  be  carried  arcund  the  offset  of  the  upper  part  oi  tns 
buttress,  thereby  arranling  spouts  accessible  from  the  sides. 

The  inclination  of  the  gable  is  soiietiaes  small  on  tne  olîsr 
ivorks,  rising  little  more  than  an  angle  of  45°,  and  iceantiiES  b 
becoïïies  steeper  on  later  works  in  the  msasurs,  that  the  portais 
theiLselves  hâve  lost  si'^e  and  importance. 
Treatment  of  tyœpanum  of  gable, 

'Uth  thèse  small  inclinations  bhe  gable  tyajpanunîs  thenselvss 
are  generally  left  plain,  or  only  ornamented  c:\   a  circle  -/ài^ii 
cuscs  or  a  polyfoil,  animated  by  three  little  rosettes  in  it3 
spandrels.  The  enclosure  of  thèse  figures,  the  ends  of  tzc   cusfsj 
etc  were  usually  decorated  by  foiiage. 

Richer  for^s  tlien  resuit  by  its  division  into  sullions  and  £ 
System  of  tracery.  In  the  first  lase  the  panels  bet;7een  the  .iul'| 
lions  can  ce  again  filled  by  figures,  which  are  related  to  c^e 
meaning  of  the  représentations  on  tne  tympanum  of  the  arcn,  se 
that  the  principal  représentation  on  the  gable  found  in  s  .^i^— '■ 
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blind  niche  covered  by  n  canopy  fornis  the  conclusion  of  tne  en- 
tire  cycle  of  figures.  Of  spécial  bsauty  is  the  gable  area  on 
the  principal  portai  of  Strasburg  minster. 

In  the  second  case  with  the  resolution  of  the  gable  into  a  s 
System  of  tracery,  its  separate  panels  may  be  filled  by  figures.l 
A  particularly  good  eff-^ct  is  produced  if  it  rises  î^itû  heads 
amis,  wings  or  even  the  ends  of  drapery  above  the  bars  enclosins 
the  panels  of  tracery,  thus  breaking  the  geoicetrical  sche^Es.  4 
particularly  rich  example  of  this  kind  is  shoîîn  by  the  portai 
on  the  north  side  of  the  cathedral  at  Souen. 

Treatment  of  the  wall  surfaces  beside  narrow  portais. 

■Ile   hâve  already  mentioned  above  the  différent  arrangements, 
by  which  where  the  conditions  do  not  permit  a  principal  ;7indow 
filling  the  entirs  width  between  the  buttresses,  the  effect  cor- 
responding  to  this  arrangement  .vlll  at  least  be  striven  for,  T 
The  same  case  may  also  occur  for  portais  of  available  heighi  t 
that  reacts.  on  the  width,  and  lead  to  the  most  varied  solutions. | 
The  entirel  width  may  b^  divided  in  tivo  parts,  so  that  the  tre- 
atment of  the  élévation  cornes  to  that  of  two  portais  beside  eacl: 
other.  This  is  found  on  the  west  front  of  the  cathedral  of  Laon.l 

Another  more  ornament-^J  arran^on-ent  consists  ii:   this,  that  t 
the  space  betiteen  the  buttresses  and  the  portai  is  filled  by  b 
blind  tracery,  that  is  -^îither  arranged  according  to  the  mode  cf 
the  i.raer  arcades,  thus  only  going  to  about  tne  height  of  ths 
lintel  of  the  doorway,  or  it  occupies  the  entire  surface  up  to 
the  next  horizontal  division,  and  thus  also  continues  abovs  the 
gable  of  the  portai  as  on  Strasburg  minster.  Hère  this  blind 
tracery  beccmes  free  standing  high  arches  lying  before  the  face 
of  the  wall,  that  bears  the  floor  of  the  passage  found  bensath 
the  wheel  window,  while  the  tracery  gable  of  the  portai  lies  oq 
but  t7,o  slender  mullion'^  of  this  arcade,  extended  ii:  piers  rss- 
olved  into  rich  forms  o"'"  finials. 

l*Je  must  contrast  the  Strasburg  arrangement  again  -.vith  that  of 
tne  -,ologne  transept  pctals,  •.vhere  the  space  concerned  is  fuilî 
occupied  by  this  massive  developmsnt  of  the  pinnacles,  se  tn?" 
wbere  in  Strasbnr;-?  rfisult»^'!  b.   li'-^J;tr.nln -'  ^;nr:  f-,c;f.i:(  u  y  f-f  li:.:^  cj 
tas  arcades,  hère  was  produced  a  considérable  increase  ii:  --pssS' 

Purther  there  belongs  hère  also  that  arrangement,  ^hereoy  tn^ 
architecture  of  the  portai  continues  in  olind  tracery  oi  tn3  c 
buttresses,  so  that  portai  and  blind  Tîork  hâve  equal  nei'-hts, 
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oiiat  are  bordered  by  tn'^  hood  mouldiag  aoove  therc. 

Tbus  the  south  side  portai  of  Jreiberg  minster  exhibits  tna 
arrangement  of  three  arrhes  occapying  the  eatire  widtfa,  supp-  - 
crted  by  colamns  and  crowned  by  tracery  gables,  of  *hich  tnc 
middle  one  forffis  the  proper  wlth  a  further  extension  of  little 
jamb  columns  and  arches,  while  thus  at  both  sides  are  separated 
in  two  divisions  by  little  secondary  columns  and  arches.  Abcve 
is  then  found  the  windo'^  of  tne  side  aisle. 
Windows  over  the  portais. 

If  the  door-,Tays  fipst  only  open  the  ?rall  beneath  the  ;vinaG,v 
story,  the  upper  part  o^  a  great  portai  structure  niay  entirely 
or  partly  close  the  ?findow,  as  shown  by  the  exaniple  of  Cnalons 
(ffié.  932).  ?/ith  smalle^  dimensions  of  tne  îîhole  thèse  parts  m 
may  even  rise  into  the  triforiunî  or  fartner  into  the  clearstory 
and  then  also  may  restrict  the  design  of  the  latter  vàûdov,s.  1 
îhe  same  case  coeurs  for  portais  found  in  the  side  aisles,  or 
also  in  transept  portais  found  in  churches  with  aisles  of  eaaal 
heights.  In  such  cases  is  generally  found  over  each  portai  a 
simplified  arrangement  of  the  '.vindow,  thus  on  the  north  transe- 
pt of  Gelnhausen,  ,vith  'ill  three  round  Tîindows  placed  in  an 
equilàteral  triangle,  c^  as  on  the  south  window  of  3,  Blasien 
in  Mtihlhausen,  ivith  a  single  great  -.vheel  ;vindo;';  or  even  a  3;iall 
round  window,  as  on  the  south  side  aisle  of  the  church  at  ?r3n:: 
enberg,  or  with  one  of  less  breadth  and  pointed  above  the  porta 
gable.  ?inally  often  with  greater  extension  of  tne  heignt  of  t 
the  portai,  the  window  above  it  entirely  disappears  as  on  ths 
south  side  aisle  of  the  church  in  Volksir,arsen. 

But  the  converse  arrangement  also  occurs,  that  the  'rTindo?? 
cro'-ïds  the  portai,  at  l=ast  in  regard  to  the  treatment,  so  ohat 
the  latter  only  forrns  a  subordinate  division  of  the  former.  In 
this  case  the  window  ja'nbs  extend  to  the  ^:roand  or  dOîVn  to  a 
plinth  near  it,  and  the  ;Tindoïï  sill  at  tne  saice  time  beccines  ': 
the  lintel  of  the  doorw^y,  as  on  S.  Eonifacs's  church  at  Fritz- 
lar.  Yet  soffietinjes  the  doorway  under  the  windo?;  sill  is  stili 
spanned  by  a  pointed  aroh,  as  on  the  ncrth  portai  of  the  cnuroi 
at  ?,'olfhagen,  or  finallv  over  the  latter  is  oiitted  tne  window 
sill,  so  that  the  windc-'V  iiullions  rest  direcfcly  on  the  pointsî 
arch  as  on  3.  Jacobi  at  iViahlhausen. 

A  siiidlar  arrangement  is  sometiines  found  in  this  way,  thaï 
above  the  lintel  of  the  door;vay  is  placed  a  v/indow  of  lecs  r.cù, 
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somewhat  like  a  transonr.,  ths  entire  part  then  being  filled  cy 
pièrs  resolved  into  finials,  and  bordersd  above  by  a  tracery  Ra- 
fale, over  which  is  still  the  proper  larger  church  window,  taat 
finds  its  place  as  on  the  cnurch  at  Eaina.  ^ean-/rhile  ail  thcse 
forms  belong  first  to  the   14  th  century  and  soEStimes  produce 
no  good  effect  by  too  great  slenderness  of  proportions. 

4.  Porch'^s. 
Smaller  porch^.s  and  doorirays. 

A  distinction  must  os  made  bgtiveen  little  porches  directly 
adjoining  the. portai,  that  besides  their  architectural  problei 
bave  only  the  practical  one  of  affcrdiag  to  a  few  men  shelter 
from  the  weather,  and  thèse  porx.icos  or  rooms  liks  halls,  tûat 
afford  space  for  a  ^reat  assemcla^^e  and  can  even  increase  to 
church  vestibules. 

Porches  between  buttresses. 

To  the  former  alrsady  lead  tne  extensions  of  the  jambs  of  the 
doorway  alrcady  mentioned  on  p.  553,  that  extend  as  short  tunn- 
el vaults  between  the  buttresses.  Thèse  still  appear  ae  direct- 
ly parts  of  the  portai,  and  thus  appears  a  séparation  wnen  tae 
door;vay  is  narrow  and  still  over  the  entire  space  froi  one  ûut- 
tress  to  the  other  is  tnrned  a  tunnel  or  rectangular  cross  vau- 
It,  y^hich  is  terminated  in  front  by  a  cross  arch  set  Daci  îTcii 
the  front  of  the  buttresses  sith  the  gable  or  hip  roof  round 
above  i-t. 

Greater  depth  of  thés?  perches  icay  be  obtained  b^'  increasin: 
the  depths  of  the  buttresses,  that  aiay  also  be  n:ade  y/ider  aco- 
ordinè  to  the  span  of  the  pcrch.  Arrangeiiients  of  this  kind  ars 
fourd  not  only  betv.een  buttresses,  but  also  in  the  angles  oetw- 
een  the  choir  and  the  p'^o.lectioE  of  the  side  aisles  or  trsnsepts, 
just  as  in  the  angle  between  side  aisle  and  western  façade,  etc. 
Porches  with  frec  middle  or  corner  piers. 

The  strongly  oblon^^  iE"*ound  foriL  of  sucn  corches  nay  by  ona  :r 
more  interniediate  piers  be  connected  by  arches  into  separate 
ëays  approxiîratin^  a  square. 

Greater  depth  yvith  le^^s  width  can  ce  ootainea  by  detacned  cor- 
ner piers  instead  of  projecting  buttresses.  A  very  beautiiul  P 
porch  cf  this  kind  is  found  before  tne  north  transept  of  th; 
cathedral  of  Magdeourg,  -^-hich  is  covered  oy  two  interestin-  fa- 
ble roofs  over  the  crosn  vault,  and  opens  in  front  oy  two  :.GGr- 
ways  spanned  norizontally,  *here  then  ohe  tyiipanuiL  of  tne  r  1^2 
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arch  over  each  double  door.i^y  is  opened  oy  a  wheel  window,  and 
slender  linials  extend  T.bove  the  vertices  of  the  gables  froi 
the  angle  biittresses. 

Triangular  porches. 

A    peculiar  porch  is  forded  by  the  portai  structure  on  the  nor- 
th  transept  of  the  Srfu^t  collegiate  church  which  is  plan  is  ar- 
rangea as  an  equilateral  triangle,  that  even  takes  as  a  base  t 
the  ?ridth  of  this  transept,  shile  the  other  two  sides  are  opsn- 
ed  b'y  rich  and  great  portais  entirely  in  the  systeai  prevailing 
in  the  14  th  century  for  such  designs.  The  présent  structure  w 
with  its  second  story,  ts  definitely  reoognized,  originated  by 
a  departure  from  the  original  plan. 

An  open  triangular  porch  is  further  found  befora  the  principal| 
portai  of  the  cathedral  of  Regensburg. 
Larger  independent  porticos. 
Origin  o£  porticos. 

The  custoîn  of  buildin-^;  larger  porticos  before  the  principal 
entrances  of  churches  extends  back  into  the  earliest  times  of 
Christianity.  To  reCv-^iv^;  pénitents  and  converts  vîas  rsquirsd  a 
vestibule  of  iLoderate  extent,  the  narthex,  that  was  often  pla- 
ced  in  connection  ?7ith  the  paradise,  a  forecourt  planted  wit-n 
tress,  and  this  ;îas  surrounded  by  colonnades  and  generally  nad 
a  fountain  in  the  middle.  The  forecourt  gradually  disa^peared, 
but  the  portico  reiEained  till  the  12  th  century  and  generally 
was  t^efore  the  ?/est  facide,  extendind  for  its  entirc  breadtn; 
after  the  13  th  century  it  was  less  consicon  before  the  west  por- 
tai, but  generally  porticos  for  thèse  ivere  erected  before  tiis 
side  doors  of  the  transepts  and  of  the  nave.  (Cathedralsat  L8- 
beck,  Kammin  and  Higa). 

The  porticos  were  covered  by  vaults  or  wooden  ceilings,  ths 
smaller  ones  Tjere   mostlv  open,  but  the  larger  and  especially  t 
the  earlier  ones  were  closed  at  the  sidss,  and  thèse  sooistiiBes 
became  important  three  -^isled  churches  (Vezelay),  that  even  in 
Romanesque  times  alreadv  occurred  in  two  stories  (Tournus).  3 
Such  great  prechurches  =5eein  to  hâve  been  less  built  in  (Berir-any, 
but  on  the  contrary  it  is  remarkable,  that  still  two  forecoarts 
surrounded  by  columns  hâve  been  preserved  at  issen  and  at  Laach. 
One  story  porticos. 

A  very  beautiful  exam^le  of  the  closed  portico  is  prssentsâ 
by  the  west  portico  of  the  collegiate  church  at  Fritzlar,  iatias 
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from  ths  early  13  th  century,  -^hich  in  tûe  interior  bears  net 
a  strong  Romanesque  stamp  on  tne  vaults  and  piers,  out  on  '.ù:: 
exterior  freqaently  exnibits  in  Windows  and  doorways  tns  i'oris 
cf  îarly  Gothic,  indesd  in  chariring  treatfLent. 

Open  porticos  occur  on  îronch  :forKs,  partly  in  very  rich  dsv- 
elopment.  îbus  sucn  a  c^e  is  found  belonging  to  the  oe^énnin;; 
of  tùe  14  th  century,  b-^fore  the  west  façade  of  the  cathearal 
01  LNoyon  and  extendin_^-  its  full  //idth,  its  three  bays  corrssc- 
onding  to  the  niiddle  and  side  aisles  and  the  fiidth   of  the  toT^ers. 

•The  picturesque  effect  of  this  arrangement  is  substantiâlly 
enhanced,  cecause  ths  thrust  of  the  vault  on  the  front  piers  is 
not  opposed  by  directly  strengtnsnin^-  tnei,  but  en   detacheo  eut- 
tresses  set  a  little  baok,  connected  -ffitn  tne  foriner  oy  ilyiù^ 
buttresses.  Ths  entirs  nortico  is  covered  by  a  terrace,  so  zzzt 
a  tracery  calustrade  fo'^is  its  upper  terminaticn. 
TïfO  story  porticos. 

According  te  the  spécial  requirements,  the  arrangeiren'G  oi  a 
second  story  above  the  terrace  xay  ce  préférable,  and  tne  scac; 
thus  obtained  in  it  may  serve  for  eitner  to  reçoive  the  cr^an 
or  the  arrançenient  of  a  separate  nall,  or  finally  for  a  lo:  -ia 
opening  into  the  churcn. 

An  arranéeiLsnt  of  thi^  kind  is  founa  in  the  7rauen  cnur^r;  ... 
:!urei:b3r|,  '.vnere  tne  rectaûbular  corcico  is  added  a  poly^'cr.i- 
structure,  that  bas  accroxi^ately  the  sarce  height  as  the  cr.ur:.:, 
30  that  its  roof  intersects  the  ^able  of  the  churcn. 

3ut  far  greater  importance  is  claiiLed  for  the  portico  cuii 
of  Notre  Daie  in  Dijon,  vt-hich  likc  that  at  j'oyon  extenas  in  ^ar- 
ee  aisles  over  the  enti^^e  rjest  façade,  and  by  its  t;?o  upper  :.r3- 
ades  separated  oy  a  high  frieze  entirely  conceals  tnat.  Vicilsi- 
le-ûuc  States  that  thèse  upper  stories  ,;ere  to  serve  as  connsc'- 
in^  tïïo  towers  before  the  side  aisles  out  never  built  ana  nox 
in  tne  oridinal  design,  oy  «nicn  certainiy  the  7:est  side  ivoul: 
hâve  had  an  efiect  differin^::  froi  the  présent  cne,  correscc::!-. 
more  to  a  secular  cuild-'.n^^.  Yet  aside  fron:  that  lust  one  lao^ent 
the  ornission  of  one  of  tne  noclest  v/orks  of  art  exactly  corr-3-- 
pondins  to  the  construction  of  the  ?:hole  en  the  churcn  xcnti:r.2-i 
yet  of  charming  beaaty. 

At  c.  Bénigne  in  Dijon  is  found  -;:  porôico  in  ~cdest  di;ree:: 
ons,  that  is  iiiade  a  little  wider  tnan  the  .Tidale  aisle,  an: 
se  suoerstructure  obens  cy  a  lov, 
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Porticos  beneath  the  towers. 
The  numerous  open  or  closed  vestibules  placed  under  a  tower 
or  between  two  western  towers  indeed  do  aot  bear  the  character 
of  separate  structures,  but  by   their  use  are  also  to  be  countsà 
witû  porticos. 

The  arrangement  of  porticos  certainly  at  présent  is  not  a  di- 
rect need.  Yet  their  introduction,  and  patticularly  if  enclosei 
would  dispense  «rith  those  ugly  wind  porches  encroaching  on  the 
interior,  that  in  récent  times  hâve  been  added  ho  most  old  chur- 
ches.  Further  that  also  thèse  are  capij)le  of  correct  treatment 
in  style  are  nowise  hel^  to  the  opposod  form  now  common  is  ppo- 
ved  by  many  Renaissance  works.  A  far  more  wérthy  development  c 
could  hâve  been  reached  in  the  pothic  style,  whose  saperiority 
especially  in  the  development  of  wood  construction  would  consc- 
iously  or  uncons ciously  be  admitted  by  great  many  of  its  présent 
opponen ts . 

Meanwhile  also  those  open  porticos,  and  especially  for  such 
churches  to  irbich  are  added  outside  societies,  dispense  with  . 
the  use  of  the  tavern  at  least  before  the  beginning  of  divine 
service,  and  that  they  3nrich  the  effect  of  the  whole  by  a  pic- 
turesque  tendency.  It  i  s  self -evi  den  t,  that  in  cases  of  the  last] 
kind,  vaulting  in  stone  is  not  a  necessity,  but  that  wood  cons- 
truction may  rather  appear  hère  with  advantage. 

5.  Sculptured  ornaraentation  of  portais. 

In  the  development  of  the  différent  parts  of  the  portai,  7^3 
hâve  also  described  the  arrangement  of  tne  sculptured  ornanisnt- 
ation,  and  it  still  ren^.ins  to  brieil.v  indicate  also  the  objscts| 
for  représentation  accc^din^  to  the  principles  of  Christian  ico- 
nograpby. 

It  is  first  of  ail  te  ce  empbasized,  tnat  the  sculptures  of 
the  portai  forn;  a  connected  -«Yhole,  and  as  such  it  must  stana  in 
direct  rei'r'.'.iop  1.0  Un-  l'.ord,  the  Holy  Vir-^in  or  the  Saint  to  7; 
■fiho'Ti  the  portai  is  dedicated.  Tûi^  nnity  of  the  sculçtured  ra:- 
resentations  continued  on  ail  lûediaeila  portais  froin  tne  si±^l' 
est  to  the  richest  arra^^'ement  and  dencrally  extends  to  tne  20- 
tire  façade. 

Siaiple  portais  . 
In  the  sirnplest  cases  in  which  sculptures  are  found  only  on 
the  tympanum,  thèse  exhibit  Christ  surrounded  by  the  syi.bols  o- 
the  evangelists,  or  Christ  as  bhe  judge  of  the  world  '.vitn  t.ie 
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iQtereessors  pria  acd  lohn.  If  tbe  portai  relates  to  the  Holy 
Virgin,  then  is  foand  h^re  Maria  in  clory  with  praying  angels 
or  i/iaria  accedted  as  queen  of  the  apostles  according  to  the  li- 
tany,  who  are  then  reprisented  by  the  apostoèic  princes  Peter 
and  Paul,  A  frequently  recurring  représentation  is  also  tDe  cor- 
onation  of  '«iaria  by  Christ, 


If  the  portai  is  dedioatea  to  one  of  the  saints,  then 
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a  scène  from  bis  life,  indeed  as  a  rule  it  is  the  most  popuiar 
one  that  is  represented,  thus  for  S.  George  is  the  fight  with 
the  dragon,  for  3.  Martin  the  diviaing  of  his  cloak,  etc. 
Portais  of  great  cathedrals. 

Far  more  coiuplex  is  the  arrangement  of  the  figures  on  tiie 
portais  of  the  great  cathedrals. 

Hère  the  titular  figure  stands  at  tne  middle  pier,  tnus  on  ali 
portais  dedicated  to  Christ  is  the  triumphing  Saviour  hiicself 
or  the  Mother  of  God,  On  the  columns  of  the  jamb  or  even  in  the 
jamb  stand  the  ancestors  of  the  Lord,  David,  Solomon,  etc.,  anà 
further  those  prophets  îbhat  intimated  hhe  rédemption,  or  in  Mèn- 
erai Old  Testaiïient  figures  presignif ying  the  Sacrifice,  like  k 
Abhahani,  Melchisedecl,etc, 

Commonly  are  further  -^ound  the  ivise  and  foolish  viréins  or  t 
the  cardinal  virtues,  and  as  end  fiâures  of  the  entire  séries 
the  Church  and  the  Synagogue,  or  Adam  snd  ive  as  the  ;Lidale  :n 

■The  représentations  en  the  tympanum  then  comprise  the  story  o 
the  Lord  Trith  the  Passion  in  greater  or  smaller  extent  aiso  tsr- 
minating  y^ith  the  Cruci'^ixion,  the  Ascent  to  Heaven,  or  tne  Lasû 
Judgment.  On  the  portai  of  the  north  side  of  the  cathsdrsl  of 
Rouen  are  found  the  meaning  and  the  origin  of  the  apostolic  con- 
fession of  faith  and  al<^o  in  this  the  Passion.  Sometimes  the  f 
final  représentation  is  placed  in  the  field  of  the  gable  or  svsn 
higher  on  the  façade.  Thus  on  the  portai  gable  at  Strasburg  two 
large  spaces  are  found  aooev  each  other,  the  lower  containing 
Solomon  enthroned  and  the  upoer  the  Queeiî  of  Beaven,  while  in 
the  arcade  found  in  the  upper  half  of  the  wheel  windcri  are  tne 
apostles  with  l',aria  as  their  gueen,  and  in  a  vesica  rising 
from  is  represented  the  enthroned  Saviour.  On  the  tracery  ^a''^-^ 
crowning  those  arcades  «^tand  the  choir  of  angels.  Also  furthsr 
the  storrA  between  the  to',Ters  openad  by  tv/o  archcd  opeainés  c^'^'^ 
ned  by  tracery  gables  also  serves  for  the  further  develoc^Aea'û 
of  the  sculpturea  décorations  in  the  foliovàn^.;  rvay. 
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of  piers  turned  toviard  the  towers  are  represented  on  each  t;To 
evangelist  above  each  cther  in  huian  form  ffith  heads  of  the  syn- 
bolical  animais.  On  tne  same  piers  above  the  junctions  of  tne 
tracery  gables  stand  an^sels  with  the  implements  of  the  Passion 
in  the  middle  between  the  tracery  gables  sits  Christ  as  Judae 
of  the  world,  and  in  th-^  spaces  enclosed  by  the  gables  ara  tne 
intercessors  Maria  and  -John.  But  there  tne  spandrels  of  the  ta- 
bles rise  as  foliage  the  tombs  with  figures  of  the  resurreoted, 
and  at  both  sides  of  the  crowning  gables,  also  four  in  naoïfcer, 
stand  the  angels  of  the  Judgment  -.vith  the  Oliphant. 

Also  soffietimes  the  Last  Judgsient  forms  the  sole  ornament  of 
the  sculptures  of  the  tviapanum  as  on  the  south  portai  at  Ools- 
ar.  ?or  hère  within  the  pointed  arch  forming  the  principal  shape 
of  the  tympanuîD  is  eut  a  round  arch  of  equal  span  in  the  surface. 
(See  Gothisches  Musterbuch).  In  the  middle  of  the  latter  stands 
a  bishop,  who   rejects  those  coming  froii  the  right,  while  ne  re- 
ceives  those  approaching  from  the  left.  In  the  space  remainind 
between  the  round  and  pointed  arches  is  separated  a  middld  area 
in  which  Christ  is  enth^oned  as  Judge  of  the  world,  surrounded 
by  the  angels  of  the  Passion  and  the  Judgment.  In  the  spanarsl 
at  the  right  of  the  Lord  is  then  founa  tne  ascent  of  the   olessea 
into  heaven,  while  tàat  on  the  left  is  again  aivided  in  t;vo  spa- 
ces, and  that  nearest  the  middle  has  the  résurrection  froi  tne 
grave,  and  the  lower  on*  contains  the  cunishmeot  in  hell;  tne 
last  is  represented  by  the  mouth  oi  a  colossal  beast,  in  z/nici: 
is  placed  the  damned. 

The  sculptors  in  the  courses  of  the  portai  arch  as  a  rule  pis- 
ce  the  choir  of  nineiangels,  the  apostles,  the  evangelists,  ss- 
ints,  prophets,  fathers  of  the  Church,  virtues  and  vices,  or  t 
the  tree  of  -Jesse,  in  c^ief  the  représentations  of  the  aeavenly 
hierarchy. 

Conversely  the  variou^  panels  of  bne  clinth  are  rather  ùevot;: 
to  -.ïorldly  impulses  and  earthly  conditions.  Accordin^Jy  tût;,/  zon- 
tain  either  in  the  arcades  or  on  the  clinth  the  séries  of  sni?- 
als,  seasons  of  the  year,  arts  and  sciences,  représentations  ci 
agriculture  and  hunting,  sometimes  even  merry  scènes  (Pis. 130-)- 

6.  Portais  of  brick. 

Use  of  eut  stone. 
In  the  12  th  and  13  th  centuries,  ?7hen  brick  construcLiori  r^' 
idly  extended  in  the  Ge^^man  lo;7-lying  plains  and  in  tns  £l37c:.>- 
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pnovinces  influenced  by  them,  men  remained  in  a  certain  de-^res 
still  undsr  ths  traditions  of  eut  stone  construction;  where  tris 
occurred,  the  richer  pa^ts  of  the  oaildiné  and  sspscially  tue 
portais  were  entirsly  in-  eut  stone;  an  exception  is  founa  in 
the  limestone  portai  given  in  ?ig.  1^:36  for  the  cathedral  exsc- 
uted  in  brick  at  Biga  in  the  beginning  oi  the  13  th  century. 

%en   proceed  one  step  -^arther,  vîhen  as  on  the  beautiful  r.onro.- 
ssQue  portai  at  3eehaas°n  ths  stspped  treatinent  of  jambs  ana  ar- 
ches is;  in  rnoulded  bricks,  iïhile  the  inserted  coluinns  /ïiv/;  :;■.- 
ioals  arf.  bases  as  well  as  the  rounds  extending  in  the  arches 
from  the  coluicns  are  sx'^cuted  in  eut  stone. 

The  arrangement  of  such  stone  jamb:  coluœns ,  that  can  be  placed 
either  |jefore  au  oblique  surface  or  in  masonry  steps  of  the  ja- 
mbs,  is  also  in  place  where  the  arch  entirely  consists  of  brisk, 
and  it  is  particularly  effective  by  the  contrast  of  colors.  The 
small  size  of  the  brick  courses  causes,  that  where  possible  tro 
courses  of  bricks  stand  on  a  coluœn,  either  accordin,^  to  Fi^. 
1318  or  ?ig.  1S19  (see  next  paije). 

?inally  such  portais  ire  also  not  rare,  on  ;vhich  only  tnè  ca- 
ses and  eapitals  with  the  ispcst  mouldiné  are  of  natural  stone, 

Alt 

bU':  the  jambs  and  acches  are  entirely  built  of  brick.  Ôut  socce 
bonded  ^^ith  the  crick  îiasonry  is  to  be  i-frought  with  a  rectan^u- 
lar  projection  of  the  geeatest  reouired  diuiensions,  that  sutûrz 
tûe  wall  so  that  the  courses  of  brick  alvïays  stop  against  vert- 
ical end  joints  and  noTrhere  against  rr.ouldings;  from  this  xay  ::- 
suit  an  ornamental  motive  at  certain  points  as  sho-/?n  by  ;''i,g.l323)j 
Portais  entirely  cf  brick. 
Portais  without  the  ^.ii  of  eut  s  tons  aise  acpsar  alre?5y  in 
the  earlicst  tixe  cf  crick  architecture,  and  predoiiinats  ir:  ûr.s 


middle  ana  later  tixes.  It  is  interestin-r^  to  exanine  how  :.:  fir 

the 
st  brick  arcnioecture  ;vas  under  the  ban  of  'eut  stone  ferir,  cuu 

ver  y  soon  freed  itself  "Prom  thèse  so  far,  as  biie  partieuiar  ojsI 

ities  of  the  material  inaicated. 

Members  of  jambs  and  arches. 

On  the  earliest  jambs  of  door?.ays  it  still  occurred  that  ti-c 

little  columns  'jere  placed  «ithout  bonaing  in  the  angles  ci  '^■-- 

sbeps  {F'ig.    1321),  the  y  ï^ere  made  of  round  elay  cylinders,  ^n: 

on  tne  church  at  Arends^e  in  the  Uark.  7'or  slsndsr  ccluTiDS  zt 

Sfcall  diarreters,  fcnese  eould  not  rstain  the  techni-s  of  eu;  s'tC- 

ne  standing  on  end,  and  men  oonded  the  niouldea  bricks  of  un:  : 
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coluŒns,  as  by  tns  saœe  Dortal  at  Arondsee  besides  tae  larder  ": 
frse  are  also  snown  sach  slender  banded  sààfts.of  coiunns,  jor 
bondin.g  -.Tsre  soon  formel  dovetail  projections  on  the  cylindar 
on  alternate  sides  and  ^ntered  ths  depths  of  the  jamb- courses 
(Figs.  1322  and  1322  a).  In  the  arch  the  rounds  turned  in  une 
sanc  direction.  (F'ig.  1322  a).  îhe  dianseter  of  such  little  col- 
unins  or  rounds  mostly  anounts  to  a  half  brick  or  14  to  13  cz, 
yet  there  often  occur  smaller  sizes  of  1/3  orick  or  9  to  11  en:. 

'The  projectins  angles  of  the  stepped  jambs  :  at:  the  bs.5inniQ£ 
were  formed  as  for  eut  stone,  eut  soon  tne  convenieat  technics 
01  moalded  bricks  and  the  dull  effect  of  the  clay  soon  lea  to 
arrangirg  boldly  curved  mouldings  beside  each  other,  that  fin- 
ally  in  the  later  time  received  such  deep  recesses,  that  thsy 
could  not  be  i^rought  usnally  in  eut  stone,  while  they  were  sast 
ily  possible  in  bricks  ^-^ith  suitable  joints.  Ey  increasins  tne- 
aniffiated  seouence  of  mcnldings  the  simple  round  little  columns 
receded  or  entirely  yanisned  (?igs.  1323  to  1324  a  and  also  pre-" 
vious  ?igs.  952,  959). 

Treatment  cf  s rc aller  portais. 
Ab  the  same  tii-ie  tne  capitais  ::nd  bases  lost  importance  s.zi. 
one  iiipost  moulding  reir'^ined  onln  on  rien  portais  till  tns  l:i"C- 
er  tiice,  and  the  3T,alle^  doorways  already  ouite  easily  assui.nd 
a  definitely  si^çliiied  expression.  îhey  alicost  slways  reciivsi 
as  oase  a  clain  granité  sill  on  ;7hose  upper  surface  the  nouLÔeô. 
bricks  started  abruptly  and  continued  in  bhs  arlh  -.vithout  ?-ny 
lurther  secaration.  Tne  entire  portai  ;^-a3  enèlosed  by  tv/c  or 
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costly  stonecattin".  Th'is  tne  crick  portais  exhibit  an  evsr  i"- 
creased  adacticn  te  tne  nature  cf  tae  cuilding  iraterial. 
Treatïient  of  the  principal  portais, 
ïefc  the  principal  portais  aia  not  restrict  tnemselves  to  sacn 
a  si.Tjple  uevelopiT,ent,  ont  received  richer  alternating  moulas^ 
bricks  and  even  great  ïr.ouldea  clccks  in  cl^y;  even  foliage  £nd- 
fiçures  sibb  canopies  Ts-ere  son^etirnss  modeled  as  on  the  castls 
church  at  ïarienberg.  Ent  in  gênerai  strongly  projectin?  raiisîs 
^ere  forbidden,  for  ths"  aight  assunie  the  appearance  of  ait'"*'''' 
art.  In  their  places  apoeared  t-vàsted  rounds  (i^'ig.  934  a), 
ra  cotta  plaoues  in  flat  relief,  flat  patterns  composed  01  i^'J 
ded  bricKS  and  escecially  treab^r.ent  in  jan-j  colors,  a.non^  -— - 
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î^lazing  occupied  the  mo^t  monumental  and  prominent  place  C33ià= 
the  white  plastered  or  oainted  surfaces. 

The  glaziné  of  the  bricks  of  the  arches  and  jambs  was  recoii- 
snded  for  its  durabilitv,  but  «ith  this  the  inembers  built  of  u 
unglazed  bricks  easily  had  the  effect  of  a  certain  loajiy  scft- 
nese,  that  %as  heightened  by  glazing.  On  north  German  orick 
buildings  as  a  raie  the  s^lazing  is  black,  bro^n,  green  or  yellonj 

Ty  ûopanuai. 

The  tyiDpanum  can  also  be  executed  in  brickwork  with  particulap| 
richness,  ornamental  and  even  figure  reliefs  are  there  produced 
by  inserted  plaques  of  terra  cotta,  that  are  improved  cy  glazinsl 
or  paintiûg.  Instead  of  thèse  the  représentation  of  the  ocjects 
by  simple  surface  painting  produced  a  rich  and  grand  effect,  a 
and  it  was  employed  b,  nreference,  for  tne  locations  protecôeà 
by  the  depth  of  the  jaubs.  Meanwhile  there  was  hère  first  oi 
ail  strongly  contentionalized  treatment  ;îith  bold  and  Droad  out- 
lines  in  light  cclors  without  much  shade  tint,  since  a  îEoâern 
soft  manner  in  connection  with  the  simple  and  sharply  distinct 
lines  of  the  architecture  would  hâve  injured  their  effect  toc 
much. 

Enclosure  of  the  portai, 

?or  the  gable  area  over  the  portai  is  suitable  the  arr an^'e jîent 
of  separate  panels  of  ci rcular  or  quatrefoil  shape  enclose à  by 

mascnry,  whose  ground  c'\n  be  plastered  or  filled  by  plaausî:  o: 
terra  cotta,  or  the  entire  surface  may  be  diviaed  into  vertical 
blind  arches,  tnat  can  be  filled  by  detached  stone  figures  on 
corbels  or  pedestals. 

;7hsn  already  in  certain  later  '.vorks  of  brick  architecture  tns 
exécution  of  tracerv  gables  ïïith  the  accessories,  crockets,  5to.,j 
is  atteiEptea,  it  is  in  tne  nature  of  the  case  unat  such  vfor-Ks 
with  exaggerated  richness  can  be  made  partially  possible  cy  2^ 
ans  of  certain  not  strictly  structural  means  of  fastenins',,  -i* 
ly  only  such  small  dimensions  occur,  tnat  thèse  must  sccii  raer- 
ile  in  contrast  v^ioh  the  usual  proportions  of  a  portai, 
fore  in  case  the  circuir^tances  do  not  per;i^it  the  tracery 
and  usually  ail  the  œore  richly  ornamented  parts  to  be  ;:^ad£ 
stone,  it  is  better  to  construct  a  simple  portai  gable,  '/;n: 
border  according  to  brick  construction  consists  of  a  prc.v- 
round  course;  even  T.cre  natural  is  it  to  forn:  i   stepped  -iablJ' 
Instead  of  the  gable  ve^y  frequently  occurs  m  eaclocuru  cT  -'-- 
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portai  by  a  moulding  broken  around  in  rectangular  form  (for  ei- 
amÇle  the  hood  moulding),  with  tiie  filling  of  the  enclosed  arei 
by  a  perforated  network  of  moulded  bricks  with  plastered  ûrount 

7.  Door  ^eaves  and  their  fixtures. 

Nalled  doors. 

Nailed  doors  are  préférable  in  contrast  to  framed,  -.^hicn  caiel 
into  use  on  church  buildings,  since  generally  in  their  position 
in  the  open  air  certain  advantages  over  the  latter  are  peculiarl 
to  them, 

îhe  leaf  of  the  door  oonsists  exter.rally  of  planks  abutting 
against  each  other  or  joined  by  tongues,  which  are  nailed  on  an| 
internai  frams  most  sinioly  oomposed  of  two  or  mOre  cross  pièces 
and  an  inclined  brace,  or  of  a  second  layer  of  planks  with  joi- 
nts Crossing  the  former.  îhe  nails  must  be  well  forged  with  pro 
jecting  heads,  merely  flattened,  shaped  like  the  segment  of  a 
sphère,  or  more  richl-y  ornamented,  and  well  clinched  or  rivsted 
on  the  inside.  To  prevent  the  sinking  of  the  nail  beads  into  t 
the  wood  in  driving,  thèse  iron  washers  are  placed  under  thsiE, 
that  afford  another  ornamental  motive.  Nails  also  may  be  repla- 
ced  by  bolts,  but  less  Tell  by  the  so-called  lag  screws.  Altno- 
ugh  connection  by  screTi^   was  ver;,  wsll  kao'.vn  in  the  midcile  3.g2S 
it  was  Qot  coTiiTiOn  for  this  purpose. 
Hooks  and  bands. 

In  any  case  the  leaf  of  the  door  ha&  a  smooth  surface  outside 
and  the  arrangement  and  exécution  of  the  fixtures  détermine  its 
ornamental  character. 

In  the  siffiplest  way  the  bands  are  fastened  on  tne  outsiae  of 
the  door,  indeed  just  at  those  internai  cross  pièces  ?fith  t;vo 
bolts  and  various  nails  and  coiled  at  the  edge  of  the  leat  of 
the  door  (thus  in  ?ig.  1325)  and  tnese  eyes  hang  on  the  kcoiîs 
that  are  let  into  a  stone  and  cast,  or  lixed  irr:movably  in  a  ca- 
refully  eut  groove  in  a  stone.  In  the  latter  mode  they  are  aiso 
built  in  èetween  bricks.  3uch  built-in  hooks  in  the  simplest  c 
case  hâve  the  form  in  ?ig.  1325  a,  and  tne-y  clasp  at  the  plain 
end  behind  an  ashlar  or  brick,  their  length  for  moderately  ^sa- 
vy  doors  amounting  to  3^^  cm  or  the  length  of  a  brifek.  Strcnser 
are  the  split  hooks,  ^'ig.  1325  b.  îhe  example  given  froir.  the  c 
cathedral  at  5iga  has  at  the  front  end  an  enlargement  like  - 
doisel,  that  strengthens  the  pro  jecting  end  ana  makes  it  iuMiOvat 

But  as  a  rule  the  iron  bands  are  placed  on  the  inside  et  ^ns 
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door,  indeed  on  those  cross  pièces  (riéht  half  oi  ?i^.  l-2>j 
.vhile  tiis  so-callea  orn'imsntal  cands  are  naiiea  on  the  out^ià:. 
■The  han^inç  bands  are  lirst  naiied  on  tne  cross  pièces  ana  one 
nails  are  riveted,  the  ornamental  bands  arc  laid  tae:-- ■.>_: 
ooimected  -.vith  the  hangin^'  cands  cy   souie  bolts,  tha 
ou^h  the  entire  thicicness  of  tne  door  iacludin^  th 
and  the  nuts  on  thcô:  li-î  on  tho  inside;  afterv/aros  the  or-cv.:  ;:.:,- 
al  bands  are  furtner  fa^.tened  cy  nails,  chat  are  naturally  s-cr- 
ter  and  are  not  riveted. 

In  spitG  of  their  name  the  ornamental  bands  nave  less  û  déco- 
rative purpose  than  rather  the  important  function,  in  comaon  ,î 
ïfith  the  iron  bands  îfith  shorter  nails  (Fig.  1232),  and  holding 
the  planks  :nore  firmly  and  ensuring  the  door  against  violent  i 
destruction  by  the  splitting  of  the  planks. 

Both  ûhe  hanpin;  and  txie  ornainental  bands  consist  of  iron  fl- 
ats,  that  extend  over  n=;arly  the  entire  ,7idth  of  the  leai  :i  t 
the  door,  are  lorged  thinner  at  the  ends,  are  3Î)lit  at  tne  in:?. 
in  the  simples  t  cases,  and  both  parts  are  curved  (Piri.  1326). 
Ey  division  into  three  ^arts  results  at  the  ena  the  fori  of  'ns 
heraldic  lily,  (?i.^.  13'^-7  •)•  -y  lEore  divisions  are  producea  t 
the  iT-ost  varied  Isaf  or  rosette  forms,  into  '.vhioh  we  cannot  ''o 
farther  hère.  In  tne  saie  «ay  by  solittin-  certain  cartr  ^.i.  !•::-■ 
sids  ?nd  oendin;^  those  oarts,  cy  forvinç  the  ends  thinner  zzi 
ha^iLerini  sut  the  sharper  edge  lines  are  aniïïiated  the  strai^^nt 
outlines  of  the  bar.  Ji-l.  1327  shovis  différent  modes  of  exe^ut- 
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working,  for  eacn  of  the  little  branches  a  is  taken  from  uhc  ;: 
mass  of  the  bar  as  seen  at  c.  îreatment  of  this  kind,  -.ïnicn  i: 
proper  only  for  a  Siiall  :*fiath  of  bar  is  escecially  reouir--:'  -'or 
the  hanging  placed  on  the  inner  cross  pièce,  ;vhile  the  orne.rsrr^ 
al  bands  spreading  over  a  great  surface  adziit  of  frecr  forniG. 
This  can  be  fornoed  by  reducin-  tne  nanicer  of  splits  v-.here::/  th- 
eir length  naturally  increases,  ar.d  ;7here  tne  separate  oars,  i^ 
the  size  peririts,  can  be  trsated  likc  rig.  13^7  or  ce  furi">"" 
divided.  Other  forms  requit  by  division  of  the  tand  froii:  tne  be 
ginning  into  Vno   or  T.ore  bars,  .vhich  sitner  cranch  froiL  tne  sn- 
tire  band,  or  at  their  junction  can  oe  v;elded  to-ether.  Fiv3. 
1323  and  then  -329  to  1331-  exhibit  several  otner  fofis  oi  --ns 
kind.  A  further  ornamentation  may  the  separate  parts  recei 
lines  cat  while  cold,  bv  ,vhich  the  fines  t  enc^raviné  can  be 
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rspresented,  and  further  by  chasing  the  separate  leavss  and  rai- 
sing  a  flat  modeling  by  hamBering. 

!Real  icasterpisces  of  this  ornamentation  ars  the  bands  of  the 
leaves  of  the  doors  of  the  northwest  portai  of  the  oathedral  of 
5aris,  that  in  the  wealth  of  invention  and  sharpness  of  exécut- 
ion émulâtes  the  most  beautiful  Hork  created  in  a  pliant  laterial 

If  atsleast  tivo  hangers  are  required  for  each  leaf  of  the  door 
then  for  a  considérable  height  of  it  yet  a  third  and  even  a  fou- 
rth  may  be  added.  The  ornamental  bands  as  a  rule  take  their  prin- 
cipal character  from  th^  horizontal  direction  of  the  hinge  bars, 
meantime  thèse  are  sometimes  formed  also  as  a  scroilworî;  aiovin^ 
outward  from  a  central  Doint,  freer  and  more  like  a  rosette.  Ex- 
cellent is  the  effect  of  the  bands  placed  on  the  middle  èfithe 
leaf,  which  hâve  the  purpose  of  further  strengthening  the  door. 

Çrom  îfhat  bas  been  said  follows,  that  the  iaiicatad  mode  of 
treatment  proceeded  from  the  work  of  the  smith,  and  thaf  an  im- 
itation of  thèse  forms  In  cast  iron  would  be  nonsonse.  îf  the 
latter  material  were  generally  suitable  for  hinges  and  ornaman- 
tal  bands,  which  is  not  the  case  on  account  of  its  fragility, 
then  in  avery  case  an  entirely  différent  treatment  of  the  fora 
would  be  required,  Liketise  must  the  cutting  of  the  ornamental 
bands  from  sheet  tin,  a*?  sometimes  attempted  in  récent  times, 
must  be  termed  a  substitute  entirely  lacking  the  desired  effect, 
since  the  réduction  of  thiokness  at  the  ends  cannot  be  executed 
in  sheet  métal,  whose  n'iture  consists  in  the  aniform  thiokness, 
and  therefore  demands  an  entirely  différent  treatment.  The  cov- 
ering  of  the  edges  as  W3ll  as  the  entire  or  partial  covering  of 
the  door  with  sheet  métal  naturally  can  be  regarded  as  a  justi- 
fiable strengthening. 

Sut  it  also  does  not  <^uffice  for  the  wrought  iron  band,  as  it 
must  be  with  the  exception  of  what  is  mentioned  above,  is  laid 
out  while  cold  and  prepared  in  the  fire  nnder  the  hammer,  aad 
the  file  icust  be  entirely  excluded,  even  with  the  danger  that 
the  drawing  is  not  wery  sharply  reproduced,  which  is  unavoidabls 
with  the  slight  préparation  in  art  at  this  day.  We  kno//  fro:i  ex- 
périence how  hard  it  is  to  omit  the  easy  assistance  of  fiiing, 
thereby  rejecting  the  snioothness  of  the  surface  so  much  favorsa 
and  the  élégance  of  the  edges  formed.  ^^'eantime  aside  froiB  ail 
further  use  then  appear^?  the  painting  of  the  iron  work  as  a  n- 
ght  of  necessity,  sànce  every  mark  of  the  file  becomes  a  spot 
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of  rust.  But  then  if  th-^î  manual  skill  at  cooimand  makes  the  file 
and  painting  a  necessity,  then  first  of  ail  is  now  to  be  avoid- 
ed  the  favorite  blue  color,  which  blue  imitâtes  mouldy  iron  wi- 
thout  resuit,  and  thereby  produces  an  ugly  effect;  black  or  br- 
own  ochre  is  better. 
Door  look. 

The  lock  is  to  be  set  on  the  inside  of  the  door,  and  if  the 
fforking  of  the  boit  is  to  be  accurate,  the  case  is  to  be  oiade 
of  one  pièce  if  possible,  thus  shoTring  the  form  given  in  cross 
section  in  F'ig.  1333  with  slopind  sides  and  flat  adjacent  mar^- 
ins,  oh  at  least  the  fronts  of  the  surface  inust  be  coversd  oy 
a  pièce  c  riveted  on  in  ?ig,.1333  a, The  arrangement  of  a  latch 
lock  is  unnecessary  and  the  ordinary  so-called  German  lock  with 
a  thumb  pièce  beneath  corresponds  to  the  purpose  in  a  more  csr- 
fect  manner. 

As  to  the  hinge  band  corresponds  the  ornamental  band,  so  thsre 
corresponds  to  the  inside  case  of  the  lock  the  lock  plate  set 
on  the  outsideof  the  door,  which  also  covers  the  rivets  of  ths 
nails  for  fastening  the  case  of  the  lock,  or  it  ser^^es  as  a  oase 
for  scbe;7s  passing  through  the  thickness  of  the  door  and  ths  cas( 
As  a  rule  this  plate  ha^  the  form  of  a  rectangle  ^rith  sligntly 
curved  edges  and  the  lo'-^er  end  is  extended  below  (Pig.  1334). 
Through  it  is  eut  the  k'^yhole,  that  is  bordered  by  an  applisà 
scroll  of  thin  iron  (b  in  Fig.  1334).  ïhe  latter  also  fills  ths 
essential  purpose  of  guiding  the  ker  to  the  keyhole  at  nient. 

In  the  earliest  time  not  ail  loors  were ; f urni shed  with  locks, 
but  they  were  in  part  fistened  inside  by  bars  or  lo^s.  Such  a 
beam  2^  cm  tbick  is  still  i^ell  preservsd  and  rests  in  its  olacs 
in  the  wall  benind  the  door  of  the  church  at  Wolœar  in  ^ivland, 
dating  from  the  beginning  of  the  13  th  century. 
Ring  and  f as  tening . 

To  uhs  fixture  iDenticned  is  added  also  the  ring  for  pullin- 
the  door,  fixed  at  the  -^àddle  of  tae  leaf  and  at  a  neL^^ht  of  s 
about  1  to  1.2  m.  On  folding  doors  witaout  a  middle  pcst  tnis 
naturally  coffies  only  on  the  leaf  on  •-■îhich  is  placsd  the  lcc>i. 

The  ring  turns  in  an  eye  a  as  shown  in  Figs.  1335,  1333  -» 
which  passes  through  th^  door  and  is  clinched  inside.  Onasr  i"-' 
is  placed  a  plate  b,  eut  eut  in  the  lorrr,  of  a  rosette,  an:.  -3::.:' 
times  perforated,  where  certain  parts  are  wrouéht  and  nailc:-  :n 
the  outside  of  ths  door.  SoœetiiLes  two  plat; 
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other,  and  thusi  mors  complex. perforations  are  made  possible. 
In  richer  exécution  is  foond  hère  a  bronze  lion's  head  that 
holds  the  ring  between  its  teeth  within  a  ciroular  fraaie  naile: 
to  the  door.  The  ring  sometimes  takes  the  form  given  in  ?ig.  i 
1336  and  then  turns  in  the  eys  on  a  pin.  Ghiefly  on  inner  doors 
it  is  further  usually  replaced  by  a  handle,  either  like  Fio. 
1337.  niade  ofa  single  pièce  of  iron  rrith  ends  forged  wider  and 
nailed  on,  or  like  ?ig,  1333  is  made  of  two  horizontal  pièces  â 
passing  through  the  thickness  of  the  door  and  riveted  insids, 
under  which  are  placed  the  plates  b,  with  a  vertical  handle  c 
tenoned  into  the  former,  that  is  round  or  turned'  it  can  be  made 
of  a  différent  material  like  îTOod. 

îo  the  fixtures  mentioned  then  are  added  the  |)olts  entering 
the  door  sill  on  the  permanently  fastened  leaf . 

further  the  edge  of  ths  ring  is  sometiaies  protectsd  by  a  iet- 
al  strip  laid  on  it  and  eut  out  of  a  leaf  pattern,  arhich  suppl- 
ies a  very.  effective  ornamental  motive. 
Rebate  strike. 

?ov   double  doors  Trithout  a  aiiddle  post  the  lea«es  strike  a  re- 
bate very  simply  arranged  on  tne  doors  (y'ig.  1339),  a  strike  c 
batton  is  reauired  for  -nors  psriect  closing,  that  is  fastened 
on  the  leaf  first  opened  on  which  is  placed  the  lock,  and  fast- 
ened by  iron  nails  vîith  visible  heads.  îhis  mode  of  fastening 
so  far  prescribes  its  form,  that  it  must  hâve  a  surface  suitaLle 
for  driving  the  nails. 

It  is  accordingly  next  eitner  to  only  bevsl  or  cove  tae  ea^e, 
or  after  locating  the  nails  to  détermine  the  entire  forn;  about 
a.^  in  ?ig.  1340,  or  fin^.lln  to  ornaient  the  front  surface  t'j 
flat  carved  scrollwork,  ^îhich  is  then  to  be  so  arrangea  taau  t 
the  nails  may  pass  through  it  in  a  proper  sray.  On  the  insiae  :: 
the  leaf  of  the  door  th^  case  of  the  lock  présents  the  arran=:- 
lûcnt  of  a  continuons  batton.  Tnerefnre  it  must  either  be  CTitrJ, 
or  be  di'vided  in  t'NO   pa'^ts  cy  the  lock,  eut  tce  case  01  tac  1^'-' 
ter  is  furnishcd  with  an  iron  band  a  in  ?iû.    1335  b  corresco:^- 
ing  to  the  batton,  by  ^hich  the  joint  produced  between  it  and 
the  strike  on  the  other  leaf  is  closed.  This  cand  may  furtna: 
be  streni4thened  by  proj^cting  ed^es  and  perforated  in  varioJ" 
7?ays  to  form  a  rich  décoration. 

Doors  with  framework. 

Instead  of  ths  before  mentioned  composition  cf  ths  inner  zzo: 
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fpame  of  pièces,  this  m'iy  «onsist  of  a  regular  framevrork,  in  t 
this  manner  giving  opportunity  for  rioher  forms,  both  in  the  t 
treatment  of  the  frame,  the  grooving  of  its  edge,  etc.,  as  also 
that  the  panels  contained  in  the  framework  may  be  richly  ornam- 
ented  or  perforated  panels  of  wood  or  a  nobler  material  be  arr- 
angea, as  on  3.  Karia  im   Capitol  in  Cologne,  iihose  edeges  extend 
under  the  frame  and  are  held  thereby.  This  mode  of  exécution  f 
forms  the  transition  to  the  paneled  doors, 

If  we  hâve  hitherto  assumed  the  plane  side  of  the  ioor  to  be 
turned  outside,  there  is  still  found  sometimes  the  converse  ar- 
rangement, so  that  the  framework  forms  the  external  side.  Like- 
wise  in  this  case  the  hinges  can  lie  outside  and  be  set  on  the 
horizontal  rails;  still  the  différent  {jranches  of  the  hinge  pla- 
te must  not  hâve  a  shap-^  exceeding  the  breadth  of  the  frame,  and 
corner  bands  like  ?ig.  1341  may  be  employed  with  advantage. 

?or  those  important  widths  of  leaves,  such  as  resuit  from  the 
dimensions  of  larger  works,  it  is  advantageous  for  easy  access 
to  allow  only  a  part  of  a  leaf  to  open  for  ordinary  use.  F'or  t 
this  purpose  either  the  ornamental  band  or  the  hinge  will  be  di- 
vided  by  a  hinge  joint,  according  as  the  little  door  is  to  open 
inward  or  outward. 

Richer  treatment  of  doors  by  painting  and  overlays. 

^or  a  richer  treatment  of  internai  doors  it  is  self-evident 
that  painting  may  pe  ve^y  effective.  Hère  is  applicable  with 
great  advantage  that  mode  of  treatment  peculiar  to  the  lats 
middle  âges,  where  a  sinple  foliage  or  tracery  band  extending 
around  on  a  black  ground  is  so  painted,  that  the  proper  ornaai- 
ent  retains  the  color  of  the  ^ood.  îhus  on  the  smooth  surface 
of  the  leaf  of  the  door  is  shown  by  Pig.  1331,  or  with  a  regul- 
ar subdivision  of  the  framework,  on  its  parts  not  covered  by 
the  hinges,  or  finally  on  the  panels  in  the  frame  were  placed 
geometrical  or  foliage  oatterns. 

A  greater  area  is  obtiined  for  painting  by  the  use  of  douole 
doors  presenting  a  smooth  surface  inside,  where  either  the  ^^ood 
itself  serves  as  the  ground  or  this  was  first  formed  of  a  coat- 
ing.  Thus  the  leaves  of  the  doors  of  S.  Elisabeth  at  Marburg 
were  covered  in  the  inside  by  parchment,  on  which  were  fastened 
the  hinges  and  other  fixtures,  and  on  each  panel  enclosed  by  ti:e 
bands  was  painted  the  impérial  eagle. 

By  the  use  of  such  a  covering  it  is  advantageous  to  protect 
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the  angles  be  overlaid  and  perforated  strips  of  plate  like  the 
covers  of  books,  and  esoecial^y  if  the  bands  hâve  openings,  and 
under  them  is  overlaid  a  fabric  of  différent  oolor,  a  further 
fecoration  is  produced.  Mopeover  by  such  overlays  man  pe  obtain- 
ed  great  magnificence  also  in  secular  buildings,  that  rises  far 
above  the  existing  luxury,  that  as  a  rule  stops  with  wood  staining 
5or  this  the  doors  from  upper  Mbingen  given  in  Heideloff  (Note) 
afford  évidence,  which  are  covered  by  red  velvet  and  overlaid  by 
bands  of  gilded  copper,  beneath  îrhich  is  again  placed  green  vel- 
vet visible  through  the  opeiings. 
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IX.  DEVELOPMENT  OP  ELEVATIONS  0?  TOWERS. 
1.  Treatraent  of  Toî^ers  from  Early  Giiristian  to 
the  Gothic  period. 

Purpose  of  towers. 
Towers  occur  as  parts  of  churches  since  the  6  th  and  7  th 
centuries  numerously  in  both  eastern  and  western  countries. 
Thay  were  little  added  ^tair  or  watoh  towers,  the  latter  usual- 
ly  isolated  before  the  ohurch.  About  the  same  tinie  also  extend- 
ed  the  use  of  bells,  that  were  hung  on  open  frames  beside  tne 
church  or  at  proper  places  on  or  above  it.  Tf  towers  exisLea  t 
that  ;vere  suited  to  reçoive  the  bells,  nothing  was  more  natural 
than  to  place  thèse  in  them.  Where  this  was  perinissible,  son 
adopted  beforehand  the  forir,  and  width  of  the  tower  to  tais  pur- 
pose, and  sometimes  also  th:  builiin-,  betwesn  tîjo  small  st^ir 
towers  was  carrir.o  sufficiently  high  to  afford  a  belfry  at  top. 
Gradually  the  saf sty  of  the  bells  increasing  in  number  and  ;vciçbt] 
evermore  determined  the  érection  of  one  or  more  principal  to/zers. 
Besides  simpler  stair  towers  also  retained  their  value,  that  v/ 
with  the  bell  towers  th-^t  together  with  the  bell  towers  becaie 
the  most  prominent  exte^nal  charactsristics  of  the  House  of  Zzi. 

Detached  towers.  Alded  to^rers. 

In  Italy  the  bell  towers  asually  ren^ainsd  separate  froi,  'l:,?. 
church,  while  in  northern  lands  the y  wera  organically  connecte^ 
with  it,  Aside  from  the  earliest  .woodeu  churches  not  reiLainin;, 
only  in  certain  countries  (Bohemia,  Silesia,  East  Eriesland), 
did  the  use  ofa  detached  tower  receive  anw  considération  in  the 
middle  âges.  The  more  difficult  but  laudable  problem  .ivas  plaoeâ 
before  the  architect  by  the  comblnation  of  the  design  of  the  t 
towers  with  the  House  of  God.  According  to  this  tendency,Ro:naD3- 
esque  and  gothic  art  busied  its  endless  créative  powers  again 
in  astonishinâ  abunaance  and  diversity;  one  may  well  décide,  i 
that  no  possibility  of  the  solution  of  the  tower  has  remain^:: 
without  trial.  Sspecially  arose  a  compétition  between  the  east- 
ern ard  western  parts  c^  the  church,  and  this  was  not  alone  in 
the  plan  with  double  choir,  but  also  witn  the  plan  developsa 
expressly  toward  the  ea^t. 

Towers  of  the  eastern  half. 

At  the  east  the  crossing  was  emphasized  cy  a  structure  tlan>£^- 
by  two  or  four  slender  towers,  which  in  combination  with  t'nc  t 
transverse  aisle  and  the  rich  choir  endings  furnished  a  wonâer- 
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wonderful  perspective  effect.  At  the  other  end  rose  the  western 
structure  according  to  its  importance,  accenting  the  entrance 
to  the  Êhurch,  inviting  admission  by  the  call  of  the  bells.  Ac- 
cordingly  as  the  a-esten  façade  or  the  crossing  becaœe  predoici- 
nant,  or  both  remained  in  a  certain  equality,  there  became  tue 
greatest  variety  by  the  aid  of  the  varied  development  of  the 
différent  towers. 

fhe  toiver  over  the  crossing  could  rise  square  fhom  the  roofs 
in  2,  :)  or  more  stories  to  an  important  height  above  the  build- 
ing, as  on  Great  3.  Martin  at  Cologne,  3.  George  at  Bocnerville, 

3,  ?hili|)ert  at  Tournus,  the  churches  at  Tours,  Glun^,  and  on 
many  Snglish  works,  or  it  might  be  sxecuted  as  an  octagon,  whe- 
ther  above  the  roof  as  at  Kônigslutter,  or  already  beneath  the 
surface  of  the  roof  as  on  the  Romanesque  churches  of  the  P.hins 
provinces,  whose  lofty  orossing  vaults  also  passed  into  ths  oc- 
tagcn  in  the  interior,  The  cathedral  at  Toro  in  3pain  has  a  t-^o 
story  sixteen-sided  cro-^sing  tower  with  four  attached  side  tow- 
ers.  Such  with  angle  or  stair  toî?ers  starting  from  the  iciddle 
structure  also  occur  in  other  examples  in  the  number  of  1,  2  or 

4,  and  on  Great  S.  Martin  at  Cilogne  there  still  rise  two  stor- 
ies of  the  Crossing  toîî^r  above  the  main  cornice. 

Par  more  common  than  the  directly  attached  little  towers  are 
the  bolder  side  towers  -standing  beside  tne  crossing,  that  sither 
stand  over  the  bays  of  the  side  aisles  and  east  of  the  transvsr- 
se  aisle,as  at  Laach  and  Spires,  or  «vesb  of  the  crossing  aisle 
as  in  Paulinzelle  (but  There  the  crossing  to;ver  is  wanting).îns 
combinei  occurrence  of  i  crossing  tower  with  four  developed  side 
towers  is  rare.  The  side  towers  are  square,  octagonal  or  circu- 
lar  (Worgs),  and  are  covered  by  -.vooden  or  masonry  spires,  'fj'nile 
the  cDossing  tower  itself  has  a  slender  spire, and  flatter  hin 
roof  (3.  Apostles  at  Oclogns),  or  is  crowned  by  a  dôme.  îhe  si-s 
towers  were  soon  extend=;d  higher  and  also  the  isiddle  ttructare. 
If  one  then  considers  that  also  at  the  ends  of  the  transverse 
aisle  ànd  beside  or  over  the  eastern  end  of  the  church  occur 
sin|le  or  pairs  of  towers  or  turrets,  then  the  diversité  of  the 
forms  of  the  towers  of  the  eastern  half  leaves  nothing  furtaer 
to  be  desired. 

Towers  of  the  western  façade, 

Almost  as  manv.  changea  occurred  at  ths  west  façade,  evep  i: 
less  in  plan  than  in  élévation.  While  the  Italian  basilica 
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uusally  had  a  simple  wall  in  front,  before  which  at  most  was  p 

placéd  a  vestibule  or  a  forecourt,  German  and  French  churches 
usually  already  at  an  earlo  time  exhibit  a  western  high  struct-| 
ure  transversely,  t^erhans  to  be  referred  to  the  design  of  the 
double  choir.  In  the  siraplest  case  the  stairs  are  placed  in  thel 
interior  îfithout  external  indication  and  are^covered  at  top  by 
a  straight  transverse  roof. 

?ar  more  animated  is  the  structure  if  it  rises  somewhat  at  t 
the  aiiddle  (Pig.  1342^, ,  cathedral  at  Minden),  whereby  is  obtain-l 
ed  the  first  stage  of  the  development  of  a  "simple"  middle  towej 
which  rises  at  any  increased  height  on  the  transverse  building, 
either  simply  placed  on  it  or  organically  prepared  for  beneath.  | 

A  différent  process  cf  developmsnt  is  taken-  by  the  western  b 
building,  when  stair  tcrers  are  arranged  at  its  sides  (Pig. 
1342  a).  As  soon  as  thèse  rise  higher,  the  germ  is  planted  for 
the  development  of  two  western  towers  (B'ig.  1343,  Liebfrauen  c 
church  at  Maestricht). 

On  the  abbey  church  at  I^aach  at  the  same  time  appears  a  mid- 
dle tower  placed  on  it  and  two  attached  round  towers  (Pig.1346) 
This  riohness  is  ejcplained  by  this,  that  the  double  tower  of  t 
the  church  at  Laach  has  retained  for  the  front  building  rather 
the  character  of  the  transverse  aisle  (see  Mayenoo).  Elsewhere 
the  three  towers  for  the  western  structure  described  ara  rare, 
more  frequently  it  occurs  already,  that  the  transverse  building 
is  connected  with  a  high  middle  tower  and  to  this  are  direotly 
added  side  towers. (Thus  in  the  cathedral  at  Paderbonn,  ?ig.l847] 

The  single  western  to^rer  naturally  occurs  in  the  small  church- 
es with  single  aiiles,  -^hile  the  great  churches  with  several  a 
aisles,  city  churches  and  especially  the  cathedrals  with  few  ex- 
ceptions (iike  Paderbon,  ?reiburg  and  Ulm)  hâve  received  tv/o 
western  towers. 

îhe  two  towers  can  extend  up  with  the  transvarse  building  in 
a  single  mass  without  a  prominent  vertical  oh  horizontal  subdi- 
vision, as  in  many  old  buildings  in  lower  Saxony  (Pig.  1344, 
Neuwerk  church  at  Goslar);  or  they  stand  on  a  oornice  at  the 
height  of  the  eaves  of  the  transverse  structure,  as  on  the  par- 
ish  church  of  Andernach,  or  finally  already  appear  froœ  below 
as  an  independent  mass,  whether  by  supporting  vertical  project- 
ions or  buttresses,  by  \   projection  op  the  middle  structure  , 
(Jerichow),  or  by  the  projection  of  the  fronts  of  the  towers. 
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This  séparation  of  the  towers  from  their  intermediate  building 
already  occurs  in  the  eaply  tiaie  and  tovrard  the  end  of  the  Soœ- 
anesque  time  créâtes  greater  value,  until  it  attains  a  gênerai 
prédominance  in  the  Gothic.  Thus  the  intermediate  structure  can 
retain  its  transverse  riof,  that  was  particularly  the  case  long 
in  lower  Saxony,  or  the  gable  of  the  middle  aisle  can  appear  on 
the  vrest  façade,  as  it  ihows  itself  quite  early  on  Rhenish,  so- 
uth  Serman,  south  Prench  and  Norman  churohes.  As  an  example  ses 
Pig.  1345,  church  at  Gebweiler. 

Porm  of  plan  of  western  tOHers. 

The  form  of  plan  of  ths  old  stone  to/^ers  -ffas  gensrally  round 
(S.  Vitale  at  Ravenna,  ^.ik-la-Cbapelle) ,  but  ciroular  bell  to;v- 
also  occur  (Savenna);  round  towers  are  frequently  found  on  the 
Ruine  in  Sermany,  but  a^  a  rule  the  rectangular  form  is  gênerai 
for  Romanesque  towsrs,  Thich  rise  above  ivithout  change  to  tns 
toop  roof  or  to  a  square  spire  rising  from  the  gables.  It  is 
•.vorthy  of  considération  that  the  churohes  of  lower  Saxony  alrea- 
dy verj  early  sho'*v  a  transition  to  the  octagon,  whether  hièn  a 
above  as  on  the  foundation  church  at  Xônigsluttsr,  or  far  beloïï 
as  on  the  cathedral  at  ^runsîrick  acd  the  Neuwerke  church  at  Gos- 
lar  (?ig.  1344). 

A  division  into  stori^s  is  usually  not  sxpressed  on  z3.tï-}   lar- 
ly  Christian  and  RoiEane^>qu5  tcvers,  but  they  rise  frorr.  celo.ï  to 
the  top  without  belt  cc^nices  (XSnigslutter)  and  are  aniiated 
by  -.TindOTfS  or  openings  for  sound,  whose  dimensions  incrsase  uc- 
ward.  Also  is  frsquentlv  found  an  undivided  extension  to  the 
height  of  the  middle  aisle,  and  from  there  a  division  in  two  or 
three  more  open  stories.  ^^inally  there  already  occurs  in  the  e 
early  time,  but  more  gsnerally  in  the  Late  Romanesque  division 
of  art  a  division  01  th'^.  stories  from  belo?ï  up'.7ard,  where  tae 
number  of  stories  usually  lies  between  four  and  six  (east  to'.i' 
ers  at  3amberg,  tower  at  Pisa;  bell  to-^er  at  Fomposa  nas  even 
ten  stories).  Gothic  cathedrals  mostly  return  to  4  high  stories 
of  toïïers,  ;vhich  are  connected  with  the  church  in  a  proper  re- 
lation. 

Towers  in  the  Gothic  period. 

îhe  division  of  the  to?/ers  has  generally  become  toleracly  el- 
ear  ^vith  the  entrance  0^  Gothic,  the  contest  ?7as  deciîed  m  fs- 
vor  of  the  west  façade,  ^rhich  received  one  or  tTîo  high  to^srs, 
and  on  the  contrary  the  east  end  developsd  its  magnificence  in 
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a  rien  and  charming  gronping  of  the  transverse  aisle  and  the  e 
ending  of  the  choir,  to  which  in  great  works  was  added  a  circle 
of  décorative  chapels.  Thas  the  direction  of  the  church  from 
west  to  east  was  clearlv  expressed.  Compared  with  the  rich  choir 
ending  the  importance  of  the  crossing  internally  and  externally 
didinished,  and  it  therefore  remained  îfithout  spécial  charactsr- 
ization  or  was  satisfied  with  a  small  and  slender  roof  turret, 
Larger  Gothic  towers  over  the  intersection  occur  somewhat  more 
commonly,  aside  from  central  churches,  only  in  certain  countri- 
es  (England);  Germany  has  but  feîf  eiamples  to  exhibit  (church 
3.  Katherine  at  Oppenheim,  3.  Thomas  in  Strasburg).  On  the  ffhole 
the  wealth  in  towers  in  the  Gothic  time  issoineïfhat  restricted, 
one  or  two  principal  towers  dominate  the  building,  other  small 
cro»ning  turrets  or  star  towers  only  serving  to  animate  the  se- 
parate  parts  of  the  structure. 

Where  particular  circnmstances  lead  thereto,  whether  based  on 
the  locality  or  the  internai  organism  of  the  building,  men  did 
not  fear  unsymmetrical  forins  of  toirers. 

Generally  the  abundance  of  toiters    is  an  indication  of  tne  im- 
portance of  the  House  of  ;:;od;  while  the  smaller  churches  of  the 
orders  according  to  the  existing  simplicity  were  usually  conten- 
tsd  with  a  roof  or  gable  turret,  and  village  churcher  mostly  re- 
ceived  a  plain  western  tower  rising  a  little  above  the  church, 
city  churches  and  cathedrals  oompeted  in  the  grandest  développ- 
ent of  towers,  which  hâve  corne  to  us  completed  only  in  the  sial- 
ler  part,  and  mostly  hâve  been  compelled  to  yield  to  the  taste 
of  later  times,  or  hâve  never  been  finished,  since  the  high  aims 
of  the  first  builder  wer-e  no  longer  understood  by  his  successors. 

2.  Oivision  of  the  toï^ers  into  stories. 
Relation  to  the  ch'irch. 

The  connection  of  the  towers  with  the  church  leads  to  a  ban- 
onrj  or  even  to  definite  relations  of  the  two.  Since  by  Dr=anic 
development  ihe  horizontal  divisions  are  carried  out  as  nearly 
uniform  as  possible  on  ail  parts  of  the  church,  the  position 
of  the  towers  on  the  chnrch  has  little  influence  in  this  respect, 
thus  a  tower  placed  before  tas  liddle  aisle  has  substantially 
the  sarce  treatment  in  élévation  as  the  double  towers  lyicc.  cef- 
ore  the  sids  aisles. 

NuDûber  of  stories. 
On  the  basilicas  the  towers  usually  hâve  four  stories,  t-n" 
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first  corresponding  to  *:he   sids  aisles,  and  the  succeeding  one 
to  the  lofty  middle  aisle.  The  third  story  carries  the  tower  ab- 
ove  the  height  of  the  roof  of  the  Eiddle  aisle,  and  the  next  1 
èeaves  ail  parts  of  the  church  below  it  and  finally  contains  t 
the  bells,  forming  the  transition  to  the  spire;  for  this  reason 
it  freauentl^'  changes  to  the  cctagonal  form.  Particularly  cleap- 
ly  is  expressed  the  division  in  four  stories  in  the  double  tow- 
ers  at  Rheims,  Cologne,  Strasburg,  and  in  the  single  tower  at 
01m.  But  the  division  into  four,  or  if  the  spire  is  counted, 
into  five  parts  in  height  is  not  absolutely  fixed,  there  is  al- 
so  found  a  combination  of  two  stories,  as  well  as  into  severai 
subordinate  parts.  Particularly  common  and  with  full  justifica- 
tion is  shown  the  height  of  the  roof  of  the  side  aisle  or  of 
the  triforium  as  a  subordinate  division  of  the  second  story,  or 
as  an  independent  sualler  interinediate  division,  as  at  Amiens, 
Paris  and  Mantes  (Pig.  ^39)-  ^here  the  side  aisle  has  galleries, 
its  second  division  ext^nd^  to  the  tower  as  at  bimburg;  sirrilar- 
ly  on  the  church  of  3.  ^jlisabeth  at  Marburg  the  division  of  the 
side  aisle  is  carried  oit,  while  in  conséquence  of  the  hall  foriE 
above  is  omitted  one  division,  as  generally  on  hall  churchss  t 
the  simpler  division  ic  height  is  also  sûc^rn  on  the  tower.  The 
two  upper  stories  at   the  toîrsr  were  often  combined  into  one,  a 
and  also  indeed  the  fourth  jras  suppressed  in  favor  of  a  rien   1 
transition  to  the  spire,  as  on  the  cathedral  of  Seez.         1 
Heights  of  stories.  1 

The  heights  of  the  stories  can  be  entirely  or  apcroxiniately  I 
equal  as  at  Ulm  and  Cologne,  or  they  may  gradually  increase  up-  1 
ward  or  conversely  show  a  diminution  upward.  Beautiful  is  aise  1 
an  alternation  of  low  and  high  parts,  especially  if  thereby  oc-  1 
curs  an  enhancement  upward.  finally  by  a  strong  proninencs  of  1 
one  story  may  be  produced  a  happy  effect  (Marburg).  Ail  ths35  1 
solutions  are  represented  by  beautiful  exaiEples.  1 

The  two  lowest  stories.  1 

The  lowest  story.  1 

The  interior  of  the  lowest  story  of  the  tower,  as  indicatsd 
by  the  treatment  of  the  plan,  is  either  separated  fron  the  ohu-  I 
rch  and  serves  as  a  vestibule,  or  it  belonés  to  the  interior  o.  i 
it.  In  the  first  case  ail  free  sides  of  the  tower  are  ocensa, 
or  as  in  Preiberg  only  the  western  haB.  an  arcbed  opening,  t:.3   1 
portai  proper  being  fouid  in  the  east  side.  3ut  the  angle  pi^"^ 
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are  alirays  to  be  regard'îd  as  the  essential  supports  of  the  ent- 
ire  tower. 

Thh  height  of  the  vestibule  is  determined  by  the  arrangemeat 
of  a  clearstory,  by  that  of  the  side  aisles,  by  aisles  of  equal 
height  and  galleries  built  over  the  side  aisles,  by  the  height 
of  the  gallery  floor,  or-  with  two  rows  of  wiadows,  by  that  of 
the  passage  before  the  npper  séries  of  Windows.  The  reasons 
therefore  pesult  from  the  requirement  of  communication  '.yith  the 
triforiums  on  both  sides,  passages  or  galleries.  6'urthep  must 
for  the  same  reasons  the  heights  of  the  two  lower  stories  of 
the  towers  together  equal  that  of  the  middle  aisle. 
Second  story  opsned  to  the  exterior. 

If  this  concerns  a  middle  tower,  the  second  storw  forms  a  va- 
ulted  hall,  which  is  either  ineluded  in  the  interiop  or  is  clo- 
sed  from  the  church,  so  that  the  west  window  abuts  against  the 
east  wall  of  the  tower  and  the  other  three  walls  are  opened  by 
cross  arches.  Then  the  hall  is  opened  externally  like  a  second 
vestibule  and  serves  to  admit  light  to  the  window  in  the  aisle. 

In  the  last  case  the  floor  of  the  upper  hall  will  be  construc- 
ted  30  that  the  water  coming  in  through  the  arched  openings  sh- 
all  not  injure  the  lower  vaults,  and  may  be  easily  removed  by 
means  of  gutters  and  spouts.  We  are  unable  to  mention  examples 
of  this  kind  of  towers  over  the  middle  aisle,  but  still  this 
plan  is  found  over  certain  French  side  aisles,  certainly  the 
grandest  of  ail. 

Second  story  open  to  the  interior. 

If  the  tower  opens  into  the  interior  of  the  church,  then  a  v 
vault  will  be  formed  below  in  it  corresponding  to  the  vault  of 
a  vestibule,  which  is  entirely  made  open  to  the  interior,  or 
can  be  changed  into  a  closed  vestibule  by  later  closed  doors. 
The  story  above  this  fcrms  a  balcony  open  to  the  middle  aisle, 
that  recently  is  mostly  occupisd  by  the  organ  or  the  choir  of 

singers. 

Onder  the  assumption  of  sufficient  dimensions  of  the  angle  p 
piers,  the  window  may  occupy  the  entire  width  between  then.  In-I 
deed  by  a  réduction  of  Its  width  to  less  than  that  of  the  cp3n-| 
ings  of  the  doors  may  the  stability  be  rather  increased,  since 
the  overlying  masses  of  wall  increase  the  thrust  of  the  £^rcû5S 

of  the  doors. 

?fhere  a  lesser  width  of  the  window  is  reauired,   as  this  i^ay 


^39 
be  partly  by  the  simplicity  of  the  entirs  design,  partly  iuay  o 
occur  by  installing  the  organ  in  the  second  story  fif  the  tower 
blind  panels  are  then  in  place  to  reduce  the  upper  mass  of  the 
wall,  and  they  may  be  visible  enternally  or  externally. 
Oombination  of  the  lower  stories  in  the  interior. 

',Vhen  the  nsed  of  such  a  gallery  does  not  exist,  particularly 
in  small  single  aisled  or  hall  churches,  then  may  both- stories 
be  combined  into  a  single  free  interior  vjith   the  height  of  the 
middle  aisle.  The  architectural  System  of  the  church,  thus  ceingl 
with  a  clearstory,  the  triforium  and  upper  ^ïindows,  -^ill  then 
be  carried  around  in  th^  tower  the  same  as  in  ail  other  parts 
of  the  church.  But  ther^.  the  continuation  of  the  triforium  in 
some  cases  may  better  b'^  by  an  internai  or  external  corbelling 
around  the  angle  pier,  theij  effected  by  an  opening  therein. Dir- 
ect examples  of  the  sort  of  mediaeval  vforks  ive  are  unable  to 
mention,  yet  there  mai}   appear  for  it  the  tolerably  analogous 
case  of  the  central  tower  of  3.  Maclou  in  Rouen  (Pig,  1.34B),  in 
which  a  passage  arrangea  above  the  vaults  of  the  middle  aisle 
over  the  isdes  of  the  square  and  within  the  thickness  of  the 
wall  is  arrangea  before  the  angle  piers  and  a  corbelling  over 
the  fourth  part  of  an  ootagon  in  the  plan.  An  application  to 
the  présent  case  would  be  nearly  given  by  the  plan  representcd 
in  ?ig.  1349.  îiiis  can  be  changed  as  in  F'ig.  1349  a,  so  that 
the  passage  from  the  triforium  out?rard  is  on  a  corbelling  a  ar- 
ranged  above  the  vaults  of  the  side  aisle,  and  eut  through  the 
gable  wall  at  c,  and  then  either  back  through  the  tower  wall  to 
an  inner  triforium,  or  as  ?ig.  1349  a  sho^s,  it  continues  on  c 
the  outer  side  of  the  to;78r. 

In  any  case  also  results  an  intermédiare  division  frcrn  the  c 
continuation  of  the  triforium  betwsen  the  portai  story  ana  tne 
clearstory,  that  naturally  must  assume  a  différent  forin,  accor- 
ding  as  the  rear  wall  of  the  triforium  or  passage  is  placée  in- 
side  or  outside,  opened  by  Windows  or  closed.  ?urther  there  re- 
sults as  on  the  gable  walls,  on  the  sill  of  the  clearstiry  vàn- 
dow  a  second  passage  suDportcd  by  the  loiver  one.  But  just  as  n 
noted  for  the  gable  on  d.  419,  the  proportions  of  the  heights 
may  lead  to  an  omission  of  the  upper  passage,  and  therefcrs  an 
extension  of  the  window  openings  to  the  sill  of  the  lower  one, 
thus  leading  to  the  same  arrangement,  that  resiklts  from  the  di- 
vision of  the  side  aisl'îs  or  side  aisle  .îalls  in  hall  churcaes. 
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If  that  division  fails  in  hall  churches  or  single-aisled  chur- 
ches,  then  ff fit  is  not  assumed  in  the  tower,  the  upper  window 
goes  down  to  the  gable,  or  there  even  occups  the  arrangement  in 
connection  with  the  portai  given  on  p.  556, 

Çombination  of  the  lower  stories  on  the  exterior. 

If  we  then  transfer  the  portai  and  the  windowof  the  middle  a 
aisle  to  the  eastern  wall  of  the  tower,  then  aay  resuit  a  vest- 
ibule of  a  height  equal  to  thea  of  the  middle  aisle,  that  opens 
externally  by  arches  of  equal  height.  3uch  an  arrangement  is  ds- 
fective  for  différent  reasons,  Pirst  the  purpose  of  the  covering 
of  the  vestibule  by  the  disproportion  of  the  height  of  the  open- 
ing  to  the  depth  of  the  room  in  our  climate  is  brought  in  ques- 
tion in  the  same  way  as  in  the  antique  columnar  popticos  arran- 
ged  accopding  to  the  us'ial  pule,  second  the  idea  of  the  vestib- 
ule paised  to  the  same  height  as  the  interior,  third  the  effect 
of  the  othep  parts  of  the  élévation  as  influsnced  by  the  height 
of  thèse  openings. 

As  already  stated  above,  everything  said  heretofore  also  app- 
lies  to  the  double  towers  placed  before  the  side  aisles. 
The  lower  story  in  double  towers. 

If  hère  the  lower  story  in  the  to^er  usually  has  the  saiLS  he- 
ight as  the  side  aisles  and  the  height  of  the  upper  is  deterii- 
ned  by  the  height  of  the  vault  of  the  middle  aisle,  yet  therc 
is  also  formed  sometimes  ar  in  the  cathedral  of  No-yon,  the  coi- 
bination  of  both  divisions  in  height  made  by  the  omission  of  t 
that  intermediate  vault,  just  as  in  the  tower  placed  befors  the 
middle  aisle.  Hence  the^e  rooms  in  the  tower  in  connection  .rith 
the  westerni^bay  of  the  niddle  aisle  form  a  sort  of  western  tran- 
sverse  aiàle,  that  according  to  the  ground  areas  of  the  towers 
either  extends  north  and  south  before  the  fronts  of  the  sids 
aisles,  or  thus  plays  a  part  otherwise  entirely  similar  to  the 
actual  transverse  aisle. 

The  rooms  in  the  towers  thus  open  belo'=?  toward  the  side  aisles 
and  above  into  the  bay  of  the  middle  aisle  lying  between  thea 
by  corresponding  arched  openings,  the  triforiums  continue  on  t 
three  sides  of  the  towers,  and  stand  in  connection  with  another 
in  the  western  gable  wall,  and  likewise  the  three  sides  of  abo- 
toware  opened  by  Windows.  From  hall  churches  with  two  story  siae 
aisles  or  side  aisle  walls  also  resuit  hère  tûe  corresponding 
arrangement,  thus  either  an  intermediate  vault  or  a  simple  cas- 
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passage.  Yet  as  for  the  towers  before  the  middle  aisle  there  c 
can  also  hère  be  built  balconies  in  the  towers,  if  then  are  iran- 
ting  in  the  side  aisles  as  in  3.  Elisabeth  at  Marburg. 

The  third  story  of  the  tower. 

The  succeeding  story  of  the  tower,  thus  the  third  if  we  pass 
over  the  division  belon^ing  to  the  triforium,  first  fulfils  the 
purpose  of  raising  the  belfry  above  the  roof  of  the  church,  so 
that  the  sound  of  the  bells  can  spread  at  the  sides,  and  thus 
forms  the  substructure  of  the  belfry,  accordingly  usually  cont- 
aining  the  lower  part  of  the  bell  cage, 

Therefore  the  nsxt  détermination  of  height  results  froŒ  tne 
height  of  the  roof,  yet  there  is  no  direct  urgency  for  it,  and 
there  are  found  examples  with  variations  upward  and  downward. 
rVith  only  one  western  tower  the  church  roof  adjoins  the  eastern 
wall  of  this  story,  and  for  hall  churches  must  also  project  in- 
to  the  next  story,  if  it  extends  âver  the  entire  width  of  the  nave 
Passages  and  extenal  arcades. 

This  story  is  aost  subordinate  of  ail  and  appears  rather  as  an 
intermediate  story  betw^en  the  lower  part  of  the  tower  belonging 
tô  the  aisles  and  ths  t'^lfry.  On  sircplsr  works  it  therefore  ex- 
hibits  only  cosled  wall"?  scarcely  Dpsnod  cy  Trindows,  .Ynicn  no:-,'- 
ever  may  bs  nads  lighte^*  by  internai  bliad  panels.  The  sxtsrnai 
recession  of  ths  face  c^  the  wall  fron:  tnat  of  ths  lowsr  story, 
that  results  fron;  the  offset  in  ths  thickness  of  the  wall,  is 
iLOst  simply  formed  by  a  wash,  but  in  larger  diiEsnsions  say  aise 
serve  for  the  arrangeirent  cf  a  passage  Connecting  the  rcof  :al- 
leries  at  both  sides,  a^.^  is  furnished  with  a  clossd  or  c..-:i":' 
balustrade,  and  thus ~provides  a  richsr  teriuination  for  the  lower 
part  of  ths  tower.  ?roiL  this  rssults  a  Totivs  capable  of  verv 
important  and  most  varisd  trsatmsnt  for  development  of  tce  élé- 
vation, let  us  assume  that  abovs  this  stcry  is  arrangea  a  saoona 
passage  at  the  base  of  the  belfry,  which  csrtainly  can  alios: 
bs  requirsd  as  an  sxtension  of  the  room  occupied  cy  tas  iatter, 
and  then  the  thickness  of  the  wall  scarcely  psrmits  anotnsr  off- 
set sufficing  for  this.  Therefors  occurs  either  a  corbellirix  of 
the  upper  passage,  or  the  utilizing  of  tne  lower  récession  for 
an  arcade  standing  on  its  edgs  to  support  the  upper  floor  slacs 
in  the  same  manner,  that  in  the  aisles  tas  passage  found  cefors 
the  clearstory  Windows  is  borne  by  ths  arcade  columns  ci  ths  z 
triforium,  or  like  the  ^loor  of  the  lattsr  on  ths  ^able  ivalis 
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of  the  tsaasverse  aisle  on  the  arcade  columns  of  the  passage  be- 
fore  the  lower  Windows  finds  its  bearing  (p.  419),  and  construc- 
tions executed  there  ar'=î  also  employable  hère.  Sxamples  of  this 
kind  are  presented  by  the  cathedrals  of  Paris  and  the  colleéiate 
church  in  Mantes  (Pig.  939). 

?îith  doupled  towers  the  roof  of  the  middle  aisle  can  tûen  ex- 
tend  to  the  front  side,  yet  there  the  gutter  between  the  towers 
must  be  farther  inward,  and  therefore  be  placed  higher  than  at 
the  longer  sides  of  the  church.  Since  it  is  substantially  narr- 
owed  py  the  vertical  position  of  the  wall  of  the  tower,  it  -.Youid 
be  bstter  if  set  back  still  farther,  and  from  this  be  arrangea 
a  short  roof  surface  next  the  tower  wall.  Now  since  further  the 
removal  of  the  water  toward  the  front  through  the  arcade  gallery 
extending  before  the  weî5t  gable  and  Connecting  the  towers  prés- 
ents some  difficulties,  this  explains  the  termination  of  the 
church  roof  at  the  eastern  face  of  the  tower,  and  the  arrangem- 
ent of  a  terrace  over  the  west  bay  of  the  middle  aisle,  as  fcund 
on  the  cathedral  of  Paris,  and  which  removes  ail  those  difficultie| 

Blind  recesses  and  blind  arcades,  arched  opeaings. 

The  wall  of  the  third  story  of  the  tower  behind  the  enclosing 
arcades  can  be  opened  b^  Windows,  and  again  be  animated  effect- 
ively  b'y  blind  arches  serving  to  lessen  the  mass  of  the  wall. 
On  the  cathedral  of  Paris  are  arranged  on  each  side-of  the  squ- 
are of  the  tower  two  internai  blind  arcades,  so  that  the  struc- 
tural System  of  the  stor->-  concerned,  besides  the  four  angle  cisrs, 
contains  as  many  middle  piers,  that  stand  on  the  crowns  of  the 
arches  of  the  lower  Windows.  îwo  or  more  such  blind  recssses  al- 
so in  the  lack  of  arcades  could  give  the  motive  of  the  treatient 
for  the  tower  story  in  question,  as  on  the  cathedrals  of  f,aon 
and  of  Strasburg,  on  which  the  blind  recesses  are  placed  outsiàs 
or  even  become  actual  a?ched  o^enings 

In  the  arrangement  of  blind  recesses  however,  there  mast  in 
ail  cases  be  a  certain  visible  relation  both  to  the  openings  of 
the  story  beneath  as  well  as  to  that  above,  ana  we  shall  further 
return  ho  the  investigation  of  the  latter  as  well  as  to  the  pos- 
sible préparation  for  the  polygonal  belfry. 

The  décorative  effect  of  the  passages  and  arcades  around  tae 
roof  story  can  be  striven  for  in  smaller  dimensions,  so  that 
with  the  omission  of  the  passages,  41iè  oolxroins  quite  or  aearly 
adjoin  the  face  of  the  Tall,  and  are  connected  to  it  by  c&v^^^^ 
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and  bases  and  also  by  some  headers,  while  the  arches  turned  on 
them  are  bonded  with  th'5  wall.  Sometimes  tbe  latter  also  consisi 
of  certain  slabs  faciog  the  wall,  but  which  are  made  like  trac- 
ery  and  are  perforated  like  the  soheme  of  tracery.  Further  are 
also  common  the  little  coluinns  «rought  in  the  bonded  courses 
and  finally  on  later  wo^ks  are  replaced  by  mullions  irithout  cap- 
itale continuing  the  simple  tracery  profile  of  the  arches.  As  a 
tasteless  écho  are  to  be  regarded  those  four  angle  pilasters 
connected  by  an  arched  frieze,  which  are  commonly  found  on  the 
simpler  towers  of  the  latest  period,  irhose  arches  rest  on  cop- 
bels,  if  their  aaoulding  is  not  merely  broken  around  above  the 
lower  horizontal  division. 

The  two  principal  arrangements  of  the  roof  story,  the  arcades 
and  openings  of  the  arlhes  essentially  differ  in  their  gronnd 
character,  for  the  former  produces  rather  a  horizontal  séparat- 
ion betiseen  the  stories  found  above  and  below  it,  but  on  the 
contrary  the  latter  represents  a  vertical  connection  of  them  in 
a  vertical  direction,  The  use  of  an  arcade  is  moreover  not  res- 
tricted  to  the  place  mentioned  hère,  but  can  also  be  arranéed 
on  other  stories  of  the  tower,  and  indeed  even  as  a  lattice  be- 
fore  larger  windosï  openings  in  the  v^all  behind. 
The  fourth  story. 
Openings  for  sounà. 

The  fourth  story  of  the  tower  contains  the  bells  and  is  taa 
most  important  of  ail,  ind  this  niust  be  indicatsd  as  such  sxtsr- 

nally  by  height  and  treatment'  according  to  its  purpose  it  for-  ^ 
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ms  a  rooiD  covered  in  différent  iîays,  which  permits  the  sound 
of  the  bells  to  pass  out  through  wide  and  high  arched  openiaés. 
On  those  simpler  towers  belonging  to  the  smaller  churches  of 
rubble  or  brick  constru-^tion,  that  are  generally  but  sparingly 
opened,  also  the  size  of  the  openings  for  sound  are  smaller. In 
everry  case  must  hère  pr^^îdcminate  either  the  mass  of  the  wall 
as  in  ?ig.  1350,  or  the  siqe  of  the  openings  as  in  ?ig.  t351-« 
On  the  larger  ^rench  tc"7ers  with  belfries  of  square  form,  as  at 
Paris,  SoissoDS  and  Mantes  (Pig.  939),  there  are  found  at  saca 
side  t?îo  tall  arched  op'^nings.  The  advantages  of  this  division 
in  two  parts  sometimes  found  already  on  Romanesque  towers  are 
varied  and  important.  If  we  assume  hère  the  horizontal  tern-in- 
ation  of  the  given  tower  as  originally  intended,  then  tae   con- 
struction of  the  stone  covering,  that  must  be  about  as  in  n'i^' 


96,  is  made  substantially  lighter  by  the  bisecting  ribs  turned 
between  the  middle  piers.  iikewise  the  depth  of  the  jamb  of  th 
pier  is  fap  more  favorable  for  the  arrangement  of  the  louvres 
than  the  lesser  depth  of  the  Œiddle  pier  reaaired  by  a  single 
arched  opening.  Purther  the  desired  character  of  the  entire 
construction  of  the  tower  is  enhanced  by  that  vertical  divisi- 
on, and  the  possibility  of  a  lesser  height  is  obtained  from  it, 
than  would  be  required  for  a  single  aceiièd^x opening  filling  the 
entire  width.  On  other  trench  towers,  like  those  at  Noyon  and 
at  Dorinans  in  Champagne,  are  further  found  three  arched  openin- 
gs  at  each  side,  that  were  also  taken  from  the  Romanesque. 

îhen  for  one,  two  or  three  openings,  it  is  in  the  same  mann- 
er  to  make  the  escape  of  sound  as  perfect  as  possible. 

As  already  stated  above,  there  is  a  certain  relation  between 
the  arched  openings  of  the  différent  stories,  and  then  is  neces- 
sary  a  distinction  of  them  from  each  other,  according  to  their 
importance.  The  belfry  is  indicated  even  by  those  numerous  froe 
arched  openings  above  the  closed  ;îall  surfaces  or  arcades  of  t 
the  lower  stories,  as  shown  in  ?ig.  939-  Sut  this  effect  is  sub- 
stantially ;Teakened,  if  ths  lower  story  exhibits  the  same  divi- 
sion in  a  competing  manner.  Therefore  if  the  saie  division  into 
two  parts  is  usually  assumed  for  both  stories,  the  lower  story 
must  be  distinguished  from  the  upper  by  smaller  height  and  les- 
ser size  of  the  opening??,  which  is  the  case  in  many  Romanesque 
and  iarly  oothic  examples,  or  ïïhich  is  especially  preferabls  in 
smaller  proportions,  there  must  be  a  combination  of  the  trifor- 
ium  and  window,  analagcus  to  that  mentioned  on  p  407,  about  ac- 
cording to  Fié.  1352.  This  is  found  also  on  the  ?reiberg  to^rsr, 
though  in  a  changed  condition. 

Relation  of  the  openings  of  the  différent  stories. 

But  also  a  vertical  division  of  the  uppermost  story  by  a  free 
or  attached  arcade  could  bs  made,  or  even  by  mère  blind  arches, 
with  the  assumption  that  this  is  not  already  found  in  toe  saie 
manner  in  the  story  ben'^ath.  ^nerally  the  superposition  of  dif- 
férent arrangements,  yet  suited  to  and  in  a  sensé  requiring  ea- 
ch other,  produces  a  characteristic  motive  of  Gothic  tower  con- 
struction, opposed  to  the  not  rare  and  quite  too  similar  répé- 
tition on  Romanesque  to^ers  in  German-y  and  Italy,  that  is  ia.iu- 
rious  to  good  effect,  a'^î  it  is  contrary  to  tne  nature  of  the 
matter. 
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ïïhile  the  heights  of  the  other  stories  in  a  sensé  are  determ- 
ined  by  the  différent  divisions  of  the  height  of  the  church,  s 
such  a  limitation  vanishes  from  the  belfry.  In  the  simple  bail- 
dinga  with  great  closed  wall  surfaces,  that  predominate  in  3er- 
many  at  least  in  the  co'intry,  the  height  varies  from  about  the 
half  diagonal  of  the  external  square  of  the  plan -to  its  rarely 
exceeded  side.  More  slender  proportions  up  to  twice  the  siàe 
are  found  only  on  richer  works,  and  already  belong  rather  to  an 
expressed  pier  construction. 

Variations  from  the  given  division  of  stories. 

Every  heretofore  assuTied  division  of  the  tower  into  four  sto- 
ries must  Qot  be  too  strictly  taken,  as  it  lies  in  the  nature 
of  the  matter  and  in  the  conception  of  artistio  freedom,  but  as 
already  mentioned  at  the  beginning  of  this  Ghapter  it  may  suff- 
er  many  changes,  yet  where  must  always  remain  the  suitability 
of  the  church.  We  hâve  already  mentioned  the  oombination  of  the 
portai  story  with  the  windo»  story  resulting  from  the  hall  chu- 
rch, and  hâve  given  in  ^ig.  1352  an  example  for  an  at  least  for- 
mai combination  of  the  two  upper  stories,  which  acoording  to  t 
the  conditions  can  be  extended  to  an  aotual  one.  Purther  by  sii- 
pler  construction  and  smaller  proportions  the  entire  tower  irould 
remain  undivided  up  to  beneath  the  belfry,  and  the  latter  oould 
even  be  placed  in  the  sDire,  as  will  be  shown  later. 

An  inoisase  in  the  divisions  in  height  is  already  contained 
in  the  mentioned  carrying  of  the  triforium  around  in  the  tower 
walls,  and  is  even  «nhanced  on  the  towers  of  Amiens,  since  above 
the  triforium  is  found  %   second  lower  arcade  balustrade,  in 
which  the  intervais  bet-reen  the  columns  are  lilled  by  figuras, 
whose  heights  form  the  iifference  between  the  heights  of  the 
clearstory  windowsin  the  nave  and  that  of  the  western  base  window 

But  also  the  fully  justified  equal  division  results  from  tne 
arrangement  of  vaulted  «falleries  over  the  side  aisles,  as  on 
the  towers  of  Mantes  (Plg.  939),  and  it  would  be  hère  the  oon- 
nected  arrangement  of  fie  triforium  lacking  in  Mantes,  that  »o- 
uld  increase  by  one  the  number  of  divisions  by  carrying  it  aro- 
ound  the  tower. 

gurther  subordinate  divisions  are  also  found  on  the  higher  s 
stories  as  in  Preiberg,  where  the  proper  belfry  is  contained  in 
such  a  subordinate  divi<3ion  of  the  uppermost  story  of  the  tower, 
an  arrangement  to  which  we  shall  later  return. 
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Oppep  teriTiination  of  the  toî^ers. 
Towers  without  spires. 

The  ffiost  common  termination  of  a  tower  is  a  pyramidal  spire 
(p.  5S0),  but  the  simplest  is  a  horizontal  ending,  thus  the  cov- 
ering  of  the  belfry  by  a  terrace,  which  is  most  naturally  foro- 
ed  by  a  layer  of  stone  slabs,  but  is  replaced  on  the  cathedral 
of  Paris  by  a  low  hip  roof  covered  by  lead  with  a  passage  exten- 
ding  around  this.  In  ev^ry  case  there  resalts  for  flat  roofed 
towers  a  tracery  balustrade  above  a  more  or  less  riohly  for^ied 
but  bold  roof  cornice.  '^o  secure  that  balustrade  pinnacles  are 
then  usually  set  at  regnlar  distancer  (Pig.  939),  which  at  th3 
same  time  animate  the  horizontal  termination.  The  same  effect 
is  then  obtained  in  a  higher  degree  by  tae  endings  of  tne  butt- 
resses,  or  most  perfectly  by  the  arrangement  of  angle  turrets. 
Stair  to»ers  on  them. 

The  latter  are  reguired  by  the  necessity  for  stairs  leading 
to  the  upper  terrace.  Ent  thereby  results  a  substantial  différ- 
ence, according  to  the  différent  positions  of  the  towers.  Thus 
a  tower  placed  before  the  middle  aisle  with  the  assumption  of  a 
horizontal  termination,  at  least  twô  sucû  corner  toîrers,  and  in- 
deed  the  second  are  required  for  esthetic  reasons,  since  there- 
by the  effect  of  the  gable  façade  is  calculated  for  the  culffii- 
nation  in  the  high  architecture  at  the  middle,  îfhich  effect  i70- 
uld  necessarily  be  injured  by  the  one-sided  height  of  one  corn- 
er. On  the  other  hand  the  effect  of  a  central  tower  ^ith  a  nori- 
zontal  termination  in  which  culminâtes  thus  the  entire  church 
building  at  the  sides,  which  would  be  disturbed  yy  every  depar- 
ture  from  the  concentric  symmetry,  and  hence  four  corner  towers 
are  required  hère. 

Hlor  double  towers  the  need  of  a  symaetrical  treatment  vanish- 
es,  since  thèse  do  not  express  an  architectural  independencs 
for  themselves,  but  fir-^t  in  coubination  with  the  entire  gacle 
façade,  they  can  be  content  with  a  stair  tower  for  each  at  the 
inside  or  outside  corner,  and  generally  suffer  dspartures  frcs 
symmetry  in  détails.  Thus  we  see  the  towers  of  Mantes  (?lê.  939) 
treated  almost  symmetrically  up  to  the  story  corresponding  to 
the  clearstory  of  the  church.  ^ut  above  the  latter  the  symn^etry 
is  so  far  annulled  by  the  turrets  on  the  outside  corner  piers 
and  the  arcades  surrounding  them,  that  tne  middle  pier  of  ths 
double  openings  for  sound  in  the  belfry  are  moved  to  the  lid-le 
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line  of  the  lower  window  or  the  ectire  side  of  the  tower. 

Comparisoû  of  towers  with  and  without  spires. 

The  termination  that  results  from  a  horizontal  oovering  of  t 
thô  towers  is  always  stTonger,  so  that  it  usually  seems  doubtfui 
whether  according  to  the  original  plans  a  pyramidal  roof  was  in- 
tended  for  towers  now  coTered  by  terraoes.  But  the  contrary  is 
hère  expressed  first  by  the  great  number  of  those,  that  ia  any 
case  must  allow  it  to  aopear  as  a  singular  accident,  that  ail 
should  be  completed  dir3Ctly  fe?  the  placing  of  the  spire,  as 
well  as  the  fact,  that  this  form  of  tower  is  restricted  to  Fra- 
nce, Belgium  and  England,  and  was  never  produced  by  the  same 
conditions  in  ^ermany.  '^ut  the  most  important  reason  for  the 
originality  of  the  form  is,  that  on  ail  towers  of  greaâer  impor- 
tance and  finer  exécution,  the  réception  of  the  spire  is  prepa- 
red  for  by  the  entire  forai  of  the  belfry  in  a  way  so  that  both 
parts  require  each  other,  gut  such  préparation  in  the  ground 
form  of  the  belfry  does  not  fail  alone  in  the  towers  in  questi- 
on, but  the  placing  of  the  spire  is  even  subs tant i ally  made  mo- 
re diffioult  by  those  variations  from  the  symmetrical  design  as 
thus  at  Mantes,  bat  are  found  more  decidedly  on  the  towers  of  S, 
Gudule  in  Brassels,  whereby  the  middle  line  of  the  vertical  part 
of  the  wall  differs  fro-n  that  necessarily  belonging  to  the  ent- 
ire tower,  and  thus  over  the  middle  of  the  ground  square, or  yet 
the  ground  form  of  the  «spire  set  on  the  belfry  fall  entirely  s 
separate,  thus  maKing  any  organic  connection  impossible,  perbaps 
in  the  no  s  mail  number  of  towers  in  Normandy  with  which  are  to 
be  counted  certain  in  England,  on  which  a  spire  is  unsy  nr;me  tri  c- 
ally  placed,  rather  the  latter  must  appear  as  subséquent  by  the 
ornamentati on  produced  by  the  amgnificence  of  other  Prench  towers 

3.  Basai  forms  of  spires  and  transitions  to  ths.T. 
Spires  of  round  andypolygonal  towers. 
Conical  and  domical  roofs. 

Round  toîrers  almost  -/îithout  exception  nave  round  roofs,  and 
thèse  may  bave  the  foric  of  cônes,  low  or  steep  dômes  or  also  t 
that  of  a  spire  with  concave  sides.  As  exceptions  are  to  ds  .iien- 
tioned  the  side  towers  of  the  abbey  church  at  Laach,  that  with 
the  circular  form  hâve  received  octagonal  spires;  the  transiti- 
on to  the  octagon  is  made  in  the  arched  frieze  of  tne  main  corni^ 
Pyramidal  spires. 

Polygonal  towers  seldom  exhibit  a  polygonal  dôme  (like  i-nc  c 
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churches  of  Bari  and  Leoce),  but  more  commoDly  a  round  one  li^e 
Notre  Dame  at  Avignon,  S.  Honorât  at  Arles,  etc.,  but  generally 
pyramidal  spires  làth  the  number  of  sides  of  the  tower.  The  lat- 
ter  also  frequently  occnr  as  stone  poofs  as  those  of  wooden  con- 
struction, those  covered  with  métal,  slate  or  tiles;  their  eff- 
ect  dépends  very  much  on  the  inclination  of  their  sides  (pigs. 
1-353,  1354) •  In  Romanesiue  times  also  occur  both  low  hip  roofs 
with  height  less  than  »idth,  and  that  are  partiaularly  suitable 
for  wider  towers,  as  well  as  also  spires  with  pronounced  tendea- 
cy  in  height,  but  îfhich  usually  do  not  ezceed  the  proportion  in 
height  of  2  to  !•  Gothio  spires  becème  more  slenderj  a  heigût 
ezceeding  4  times  tëe  wifith  can  pass  as  an  average  value,  and 
this  is  found  tolerably  exact  on  the  towers  of  Cologne,  Olg  and 
3.  Denis.  Somewhat  lower  are  the  spires  at  Chartres,  ffreiburg 
(3  3/4),  but  on  the  contrary  more  slender  are  those  at  Seez  and 
Uarburg.  A  proportion  of  5  :  l  is   indeed  rare,  yet  certain  old 
and  new  towers  also  notably  exceed  this,  especially -the  ornadâen- 
tal  roof  turrets,  the  stiire  of  the  cathrdral  of  3.  Sèephen  at 
Vienna  evey  received  the  inclination  lying  between  6  and  7  :1» 
The  pyramid  can  extend  to  the  ooter  edge  of  the  wall  of  the 
toffer  or  be  set  back  sciiewhat  from  it,  nhen   the  récession  is  0 
covered  by  a  loîfer  inclination  (?ig.  1333),  ^s  concave  6ii8» 
13!)'5  a),  or  bas  a  horizontal  passage  (Pig.  1355  b)-  Ail  eight 
sides  may  receive  gables  (Fig.  135^5  as  examples  may  be  ment- 
ioned  the  crossing  towers  at  Sinzig  and  ^imburg),  if  the  four 
principal  sides  ate  to  be  accented,  thèse  n^ay  alone  be  crna::- 
ented  by   gables,  also  if  they  are  wider  than  the  other  siaes  . 
(Pig.  1357,  3.  ïusebe  at  Auxerre).  An  sntirsiy  différent  ion 
of  spire  is  found  py  rctating  the  pyramid  22  1/2',  so  that  its 
angles  then  appear  at  the  apex  of  the  gaûle,?ig.  1353,  crcssing 
tower  at  3onn. 

Star-siaaped  plan  cf  spire. 
If  the  line  of  junction  of  the  surfaces  of  the  spire  ooincides 
with  the  vertex  of,  the  ^able  (?ig.  1358)  or  is  to  be  parallei  to 
it  (Fig.  1358  .),  then  the  height  of  the  spire  dépends  on  tiie 
height  of  the  gable,  and  it  mus t  be  about  6  4/5  times  the  èaigit 
of  the  gable  measured  in  the  plane  of  junction.  (h  in  ?ig.  1-*^^ 
With  the  inclination  for  the  gable  of  45'  thsre  results  froi  tni: 
a  height  of  the  spire  that  amounts  to  about  1  l/2  tiœes  its  wi- 
dth.  but  for  60*  to  abo'it  2  1/2  times  the  »idth.  A  steeper  spire 


■■M 


^99 
either  leads  to  a  horizontal  break  in  the  line  a  b  (Pig.  1353  a) 
or  gives  opportunity  for  a  recession  downward  of  the  junction 
lin©  a  c  (Pig.  1358  c)  from  the  apex  of  the  gable^  the  latter 
solution  with  the  lower  spire  is  not  very  satisf actory,  the  fi- 
rst  one  irith  àa  angle  above  the  apex  of  the  gable  is  Just  ugly 
and  âlliirs  the  spire  to  appear  stunted.  To  avoid  both,  probably 
men  came  to  the  peculiar  Romanesque  form  of  spire  with  alterna- 
ting  bips  and  valleys  represented  in  Pig.  1359,  whioh  is  gener- 
ally  found  on  the  Rhine  Cs.  Apostles  at  Cologne),  both  for  oct- 
agonal  and  square  tower^,  and  it  is  eren    transferred  to  the  ch- 
oir polygon  ( MÛns termay^eld) ,  Such  roofs  are  built  of  wood  with- 
out  diffioulty,  but  for  atone  the  valleys  must  be  strengthened 
or  still  better  be  supported  by  steep  arches  placed  beneath  them, 
The  valley  œay  also  be  replaced  by.  a  flat  rounding. 

Spires  of  square  towers. 

Gable  or  bip  roofs, 

A  rectangular  tower  can  be  covered  by  a  gable  oh  hip  roof  with 
or  without  a  ridge  turr'^t,  but  this  particularly  suitable  cover- 
inâ  for  rectangular  plans  is  rather  restricted  to  secular  build- 
ings, aside  from  the  oldest  towers  aiidilater  village  churches. 
The  most  natural  and  simplest  covering  is  also  afforded  hère  by 
the  pyramidal  roof  (Pig.  I36O),  it  cair  be  ruade  octagonal  or  car- 
ved  at  the  base  (Pig.  1355);  on  the  other  hand  the  Romanesaue 
rectangular  stone  spire  sometimes  is  swelled  î7ith  great  advant- 
age  for  static  reasons  (Pig.  I36I),  which  by  a  greater  curvaturs 
passes  into  the  square  hipped  dôme,  Pig.  1362,  monasterj?  church 
near  Zambek  (See  Kunstdenlniiâler  der  Oterreiches  Kaiserstattes). 

Above  the  four  sides  the  spire  may  again  be  placed  gables;  if 
at  the  sams  time  the  spire  be  rotated  45°,  so  that  its  hips  meet 
the  apexes  of  the  four  gables,  there  resuit  the  very  conâiron  ic- 
rms  of  Roaanesque  terminations  of  towers  represented  in  Figs. 
1363,  1364  (Halberstadt,  Limburg,  baach,  Coblenz,  Maestricht, 
etc.).  îhe  height  of  the  spire  in  the  regular  construction  amo- 
uuts  to  twice  the  height  of  the  gable,  and  the  four  sides  of  t 
the  spire  are  regular  lozenges.  Variations  of  the  relations  ofi 
inclination  bet,?seeE  spire  and  gable  are  made  as  for  octagonal 
towers,  Figs.  1353  to  1353  è. 
other  forms  of  àoof. 

Also  folded  roofs  (Pig.  1365)  car  occur  over  the  skuare.  lo 
the  last  are  closely  allied  intersections  of  gable  roofs  (Pit. 
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1366),  as  such  are  found  at  Paderborn  (Pig.  134/)  and  on  the 
market  church  at  Hanover,  in  the  last  example  having  an  almost 
necessary  roof  turret  at  the  middle. 

Pigs,  1364  to  1367  ara  nearly  allied  in  spit©  of  their  appar- 
ent diversity,  sino©  they  ail  rosult  beoause  straight  lines  fraf 
ters)  extend  from  the  base  points  o  and  apezes  a  and  b  of  the 
gables  to  the  apex  of  the  spire.  If  the  height  of  the  spire  b© 
twice  as^îgreat  as  the  height  of  the  gable  there  results  Pig. 
1364,  but  if  it  is  1  :  ^  times  as  high  theu  ooours  Pig.  13^5, 
but  if  they  are  equal  then  is  produced  the  yalley  roof  in  Pig, 
1366,  and  if  the  spire  Is  more  than  twice  the  height  of  the 
gable,  there  f inally  results  an  octagonal  pyraœid,  Pig.  1367. 
(On  its  angles  at  the  edges  and  slenderness,  see  p.  584  below). 

As  an  exceptional  fom  may  be  mentioned  the  folded  roof  over 
the  twin  gables  of  S.  Sereon  at  Sologne  (Pig.  1368). 

The  last  examples  (Pi»s.  1365  to  1368)  exhibit  changes  from 
the  square  to  ricber  ground  forms  of  roofs,  so  that  w©  hâve  th- 
ereby  corn©  to  a  âhapter  «rhich  occupies  a  partioularly  prominent 
îpilace  in  the  history  of  the  deTelopment  of  tower  00ns  truotion. 
Reotangular  spires  présent  structural  différences  in  construct- 
ion in  stone  (see  below)  and  besides  by  changing  the  point  of 
sight  it  makes  a  greatlv  varying  outline  net  equally  favorable 
from  ail  sides,  which  ig  easiln  explained,  when  one  remembers 
that  a  square  seen  diagonally  is  1.414  times  as  wide  as  the 
side,  thus  a  spire  when  yèewed  in  front  has  the  proportion  of 
4  :  1,  but  only  shows  diagonally  that  of  2.8  :  1.  But  sinoe  the 
masters  in  the  middle  a^es  more  than  those  of  any  other  time  à 
designed  no  flat  archi  t'îcture  (the  3o-called  façades)  but  masses 
of  building  occuJ>ying  soace,  they  were  extremely  refined  in  feel 
ing  on  this  point.  Therefore  they  transformed  at  least  the  roof 
and  very  frequently  the  entire  upper  portion  of  the  square  tower 
into  a  more  central  fom;  sometimes  the  circular  plan  occurs  in 
the  form  of  dômes  and  cônes,  more  commonly  the  polygon  and  espe- 
cially  the  octagoa,  Trhich  is  developed  imost  naturally  froni  the 

square . 

Octagonal  spires  on  square  toïïers. 
If  the  square  has  the  defeot,  as  we  hâve  seen  above,  of  b3C03- 
ing  considerably  îrider  in  the  diagonal  view,  this  vanishes  aU- 
ost  entirely  for  the  octagon,  for  its  diagonal  is  only  1.0S2 
times  as  great  as  its  least  width,  or  in  other  '.7ords  the  dia^^^ 
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View  is  in  proportion  to  the  geometrical  about  as  13  .r  12  (ins- 
tead  of  14  :  10  as  for  the   square).  A  spire  that  shows  a  height 
in  the  proportion  of  4  :  1  in  front  vie//  cannot  appear  less  thaï 
3*7  to  1  îîhen  seen  diagonally. 

Oonsequently  if  on  a  "=5quare  there  be  placed  an  octagonal  spire 
the  spire  is  helped  as  such,  but  more  prominently  appears  anoth- 
er  defect  in  the  diagonal  view.  for  just  as  the  spire  in  this 
vie;T  shows  the  least  width,  but  the  tower  beneath  it  exhibits 
its  greatest  breadth,  the  direct  transition  betweentthe  two  at 
the  angle  looks  very  ugly  to  the  eye  (Pig.  1369).  If  then  were 
reduced  somewàat  to  favor  a  passage  and  thus  the  balustrade  of 
the  latter  conceals  the  lower  part,  the  ugly  effect  would  be 
considerably  increased,  especially  vrhen  seen  from  below. 

A  good  adjustment  of  both  is  thus  an  indisputable  requirement, 
that  can  be  satisfactory  in  varions  ways.  First  in  the  spire 
itself  can  be  completed  a  transition  from  the  square  to  the  oct- 
agon,  and  then  intermediate  structures  can  be  erected  on  the 
free  angles,  and  further  an  intermediate  member  may  appear  bet- 
ween  tovier  and  spire,  and  finally  the  transition  may  find  its 
place  high  above  or  farther  below  in  the  tower  itself.  Ail  thèse 
solutions  hâve  been  expressed  in  manifold  styles,  the  most  imp- 
ortant of  which  may  be  briefly  stated. 

Transition  from  the  square  spire  to  the  octagonal  one  by 

chamfering.  « 

A  transition  in  the  spire  itself  in  the  mode  of  ?ig.  1370  and 
of  the  corresponding  diagonal  view  in  Pig.  1370  a  es  simplest, 
if  it  commences  square  below,  is  chamfsred  at  the  angles  by  foui 
oblique  planes,  so  that  at  the  certain  hsight  it  forms  a  regul- 
ar  octagon  and  then  continues  as  an  octagonal  pyramid.  îhe  four 
angle  surfaces  bave  a  slight  break  at  the  lines  a  b  and  c  à,  ît 
while  the  four  other  sides  extend  in  a  plane.  If  the  transition 
in  the  diagonal  view  be  graduai,  then  the  neight  s  a  of  the  châi 
fer  must  not  be  toc  little,  but  should  be  at  least  1/2  or  2/3  o 
the  bottoffl  width  of  tne  spire.  ?requent  mistakes  in  this  respec 
are  mae  in  new  towers,  so  that  the  transitions  are  not  usuaily 
perceived  from  a  low  peint  of  sight. 

If  this  transition  be  made  on  a  spire  that  has  a  loir  inclina" 
tion  below,  there  results  a  break  in  ail  the  eight  sides  of  the 
spire,  Pigs.  1371,  137|  a.  Aside  from  the  fact  that  a  slight  re 
auction  is  sometimes  ju-îtified  by  a  lessening  of  the  thrust,  t^ 
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effect  of  th©  earlier  tower  does  not  appear  favorable,  The  tran- 
sition becomes  in  the  diagonal  view  again  very  abrupt,  and  the 
height  of  the  spire  is  thereby  reduced  unneooBsarily .  But  a  high 
spire  partioularly  contributes  to  an  imposing  and  beautiful  ef- 
fect of  the  tower,  and  besides  also  for  financial  reasons  the 
finally  determined  height  of  the  tower  is  more  advant ageously 
ittained  by  a  high  spire  than  by  high  walls.  Yet  in  later  tiœes 
in  the  wooden  spires  of  many  village  churches  and  seoular  build- 
ings, the  base  of  the  soire  has  been  reduced  as  muoh  as  possible 
by  the  use  of  a  flat  or  curved  plinth,  but  thereby  the  slender- 
ness  of  the  pyramid  is  increased,  (ffig.  ld/<i).  On  small  ornamen- 
tal  structures  such  apires  are  indeed  justified,  but  in  any  case 
Aith  the  skill  by  which  they  are  designed,  one  cannot  refuse  t 
them  the  merit  of  a  certain  décision  in  contrast  to  many  flat 
new  at  temp t s . 

Transition  by  four  gables, 
The  transition  from  the  tower  to  the  spire  is  lacilitated  cy 
the  existence  of  four  gaîjies  over  the  sides  of  ths  tower.  A  form 
already  approximating  this  is  shown  by  Pig.  1^/^  It  may  be  ccn- 
»^eived  to  originate  either  by  suppopting  the  angles  of  the  pyra- 
mid in  Pig.  13o^-  or  by  the  ordinary  placing  of  an  octagonal  py- 
ramid on  a  scuare  tower  by  extending  downward  four  oyraœiaal 

a 
sides  to  eut  off  the  co'^ners  of  the  tower.  Figs.  1373  and  1:^73  ti 

show  sections  through  the  sides  and  the  diagonal.  If  jtkï  coT.pie-| 
ted  upward,  they  either  rise  free  from  tne  surface  of  the  spire, 
as  at  the  left  side  of  ^i.g.  1374:,  or  its  sides  intersect  ii/:c  i 
roof,  as  in  ?ig.  13/4, at  the  right.  If  no  break  at  the  neièot  c 
is  to  occur,  then  the  h'=îight  of  the  scire  is  dépendent  on  tne 
height  of  the  gable,  and  it  results  from  making  it  twice  the 
height  of  the  gable.  I£.  the  spir-j&  is  te  ce  more  slender,  there 
occurs  a  break  in  the  Une  c  c,  or  the  line  of  junction  oenas 
back  (tJ'ig.  1374  C)).  On  this  ses  ?igs.  I3t)8  a  to  13!?3  c.  In  the 
diagonal  view  suwh  towers  cf  simij.ar  cutline  are  as  aravïn  in 
?ig.  13/0  a. 

■If  the  transition  is  to  be  nnore  continuous,  then  can  tJae  fin-| 
ials  or  added  butteesses  shown  at  the  angles  in  Pig.  1375  or  s 
some  other  properly  formed  be  placed  on  the  angles  to  load  tbea 
with  advaytage.  The  ashlars  of  the  gable  cornice  assume  the  ra- 
ther  complicated  forma  seen  in  Pigs.  1375  b  and  c.  If  the  apex 
of  the  gable  projeots  like  a  window  gable  (Pig.  1375  d),  then 
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the  ashlar  will  also  reoeive  a  oorresponding  forœ. 

When  the  base  of  the  spire  is  reduced,  the  four  gable  roofs 

will  Project  farther,  until  they  finally  approacb  two  crossed 

gables  (Pig.  1366)  in  their  effect  witb  a  central  spire. 

Diagonal  position  of  the  spire, 

By  placing  the  spire  diagonally  so  that  foar  edges  stand  on 
the  apexes  of  the  gable<5  and  the  other  four  on  the  angles  of  t 

the  toî^er,  a  particularly  pleasing  gênerai  transition  is  produ- 
ced  in  both  front  and  oblique  vie;7S  (?igs.  1377,  1377  a),  that 
is  alreadn  much  found  on  Romanesque  towers.  If  the  line  of  junc- 
tion  falls  on  the  side  of  the  gable  or  a  parallel  to  it,  then 
the  spire  from  the  lowest  point  to  the  highest  apex  is  3.1414 
times  as  high  as  the  gable,  With  an  inclination  of  the  gable  21 
45°  the  height  of  the  soire  becoices  1.707  tiases  the  side  of  the 
square  or  1.21  times  th-^  diagonal  of  the  square  at  the  bottoi 
a  a,  but  with  an  inclination  of  the  gable  at  60°,  it  becomes 
2.96  times  the  lower  width  a  a  or  2.09  times  its  diagonal. 

If  the  spire  is  to  be  made  steeper  or  flatter,  there  vrill  oc- 
cur  a  break  in  the  line  c  c,  or  the  line  of  junction  will  no  1 
longer  be  parallel  to  the  edge  of  the  gable.  Pinally  someitimes 
occurs  the  following  exnedient,  to  vary  from  the  regular  octa- 
gon,  so  that  at  the  height  c  c  of  the  plan  of  the  spire  so  that 
the  left  side  of  ?ig.  1*^76  corresponds  to  it,  but  the  rigùt  side 
to  a  flatter  spire.  The  last  variation  appears  on  the  tovrers  at 
Spires  and  exists  on  th^  western  building  of  S.  Apostles  at  ::;c- 
logne.  It  is  to  be  noted  on  this  occasion  that  also  above  rect- 
angular  towers  can  be  erected  similar  spires  with  corresponding 
irregular i ties .  If  the  spire  ever  becomes  flatter,  then  finally 
the  point  p  (Pig.  1376)  will  fall  in  the  line  m    n,  and  consque- 
ntly  froan  the  octagonal  spire  results  the  square  spire  of  ?ig« 
1364,  and  a  further  dep^èssien  r.of  the  apex  of  the  spire  and  a 
connection  of  it  with  the  oorresponding  corner  points  woulà  fi- 
nally lead  to  the  folded  spire  with  the  star-shaped  plan  m  p'n. 
(Pigs.  1376,  1365).  To  animate  and  load  the  corners  also  on  th- 
èse towers  may  again  be  placed  finials  or  turrets  between  the 
gables,  that  are  based  on  the  walls  of  tne  tower  or  partly  oQ 
the  angle  buttresses.  But  the  angle  turrets  are  preferably  res- 
tricted  to  the  width  of  the  gable,  and  S.  Patroclus  at  Soest 
présents  a  very  old  exaijple  of  this.  The  gabios  were  decoratea 
by  arched  openings,  pol7foils,  blind  arches  or  tracery,  and  sc^^ 
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sometiœes  the  openings  for  sound  in  the  story  of  the  towep  ezt- 
©nd  into  the  gables. 

Hère  is  also  œentione'l  the  peouliar  spire  of  Treysa  (Pig.  14io' 
that  bas  smallep  oblique  gables  batween  the  four  principal  gab- 
les, whose  apexes  likewise  reoeive  the  bips  of  the  spire. 
Detached  angle  pyramids. 

When  the  octaéonal  pyramid  rests  directly  on  ths  square  tower 
horizontally  '.vithout  gables,  then  there  remain  free  four  trian- 
gles at  ths  corners  (ffil.  1373),  and  the  resuit  of  this  is  the 
ugl-j  diagonal  vie;v,  p.  532  and  Fig.  1369-  If  then  the  covering 
spires  of  Pigs.  1370  to  1372  are  not  employed,  then  te  improve 
the  outline  and  remove  ^^ater,  thin  angles  nust  hâve  separate  co- 
verings,  which  are  to  be  harmonized  by   Jâold  heights  with  ths 
slenderness  of  the  spire.  (The  roofing  of  the  tower  may  be  con;- 
pared  vsith  the  roofiiig  of  a  hall  church  of  three  aisles,  that 
either  has  a  coEiDon  roof  as  a  great  middle  roof  with  différent 
adjoining  side  roofs).  The  triangles  may  first  hav«  argle  spir- 
es similar  to  the  main  3pire,  which  take  the  foriE  of  triangular 
pyramids.  The  vertexes  of  the  pyramids  may  lie  over  the  external 
corners  (e  in  ?ig.  1373),  see  ?igs  1379  and  1380  from  the  church 
in  Gebweiler,  therj  ica-j  fall  above  the  centre  of  the  triangle  as 
at  the  left  in  ?ig.  1331,  or  be  moved  over  the  middle  d  of  the 
side  of  the  triangle  as  in  Pigs.  1373  and  1331  at  right.  ?ig. 
1331  a  shows  the  two  last  cases  in  diagonal  view,  betv/sen  tû5 
main  spire  and  the  side  spire  is  formed  a  sharp  line  wiun  a 
little  guttsr  ëelcw,  be^t  avoided  by  inserting  a  iittle  gable 
roof,  as  indicated  by  the  dottsd  line.  :/'ore  simply  may  De  avoid- 
ed the  deep  eut  by  increasing  the  triangular  pyraniid  to  a  sauan 
pyramid  by  adding  a  symetrical  half,  vihich  stands  over  e  f  é; 
in  ?ig.  1378  its  rear  edge  intersecting  the  surface  of  the  spire 
at  k,  as  it  shows  in  th°  diagonal  view  of  ?ig.  1332  and  a  njors 
tasteful  effect;  the  geoietrical  élévation  reirains  the  saiie.  I  ] 
The  effect  of  such  an  octagonal  spire  surrounded  by  four  little 
angle  pyramids,  that  is  found  on  many  German  and  ?rench  towers 
in  stone  and  wood,  is  particularln  iŒposing  and  interestiné  on 
account  ofi  its  sinplicityand  clearness.  r^'ig.  1334  shows  ar  exaij 
pie  of  a  little  subordinate  spire  of  ?reiberg  minster,  that  is 
steeper  than  the  princical  spire,  bur.  icore  ccmiiionly  both  hâve 
the  same  icclination. 

Attached  angle  pyramids. 
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An  entirely  différent  resuit  in  both  views,  if  the  angle  pyr- 
amid  of  the  form  of  either  Pig.  13S1  left  or  right  is  connected 
by  a  gable  roof  with  th«  side  of  the  spire  rising  behind  it,  as 
in  ?igs.  1333,  1333  a  left;  it  appears  already  as  a  part  bêlons- 
ing  to  the  principal  spire,  which  is  more  the  case  if  the  point- 
s  is  placed  nearer  the  side  of  the  spire,  into  which  it  lay  fi- 
nallj  pass,  ?igs.  1333,  1333  a  right.  Thereby  is  attained  tos 
simplest  covering  of  the  corner,  it  icay  be  stesper  or  flatter 
as  on  nniDsrous  towers  of  the  early  and  late  times,  and  approxi- 
mate  in  effect  again  te  the  common  spire  of  Pig.  1370. 

Transition  to  the  octagonal  spire  by  an  intermediats 
pièce. 

Passage  at  base  of  spire. 

Although  we  hâve  seec  that  it  is  well  possible  to  properly 
arrange  the  sgnare  tower  with  the  octagonal  pyramid  resting  tii- 
ereon,  yet  this  aim  can  be  attained  even  better,  if  ths  transi- 
tion is  already  made  below  the  base  of  the  spire  (as  exaitples 
see  Pig.  1396  and  the  right  side  of  the  tower  at  Qebî^eiler,  ?ig. 
1345).  This  is  attained  by  a  corresponding  foriE  of  the  upper  p 
part  of  the  last  storj  of  the  tower  (belfry),  bat  thers  can  zb 
a  sîiiall  intermediate  division  rising  above  the  belfry,  iike  a 
plinth  of  the  spire,  and  which  is  especially  addsd  if  a  calus- 
trade  exists.  As  alreadv  stated,  by  recessing  the  sides  of  the 
spire  it  is  next  to  utilizs  ths  space  between  the  side^  cl"  tic 
spire  and  of  ths  tower  for  the  arrangement  of  an  exteroal  pass- 
age at  the  base  of  the  -^pire,  which  is  enclosed  by  a  tracery 
balustrade, whose  angles  can  be  secured  by  pinnacles,  givin^  a 
rien  ornaicent  to  the  entire  tower. 

Since  then  a  greater  -ralue  is  justly  placed  on  tùe  arranH^siisnt 
of  such  a  passage  at  ths  considérable  heigbt  perxittiûg  a  wider 
view  of  the  people,  -ne    '^hall  hère  state,  that  this  is  possible 
even  with  the  spire  not  set  back,  i«rhen  the  floor  slabs  of  the 
passage  are  borne  jpy  an  arcade  standing  on  the  lower  part  of  t 
the  full  spire  (Fig.  13^6).  The  transition  of  the  square  to  tbe 
octagon  beneath  the  passage  remains  visible  through  the  arcade. 
Interposed  sjuare  intermediate  story. 

But  a  good  transition  with  the  recession  of  the  spire  anà  tns 
arrangement  of  the  passage  is  even  more  reouired  than  other.nse, 
and  it  can  be  placed  directly  above  the  passage  according  to  one 
of  the  solutions  in  Pigs.  1370  to  1377,  or  as  stated,  in  a  vsry 
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effective  rcanDer  is  raised  above  it  by  a  lo»  storr:  recessed  by 
the  width  of  the  passage  (Pig-  13S5),  but  otherwise  fonued  acc- 
ording  to  ann  System  there  described. 

If  then  the  loading  of  the  angle  pier  by  a  turret  is  to  be  t 
termed  structurally  favorable,  this  will  in  the  last  case  affopd 
the  further  utility  of  "^trengthening  the  vyalls  of  the  story  in- 
serted,  and  of  brigirg  it  into  doser  connection  nith  the  belfry.l 
Likewise  tiil  angle  turrets  almost  necessarily  produce  a  beauti- 
fui  transition  on  account  of  the  horizontal  division  causeà  by 
the  passage. 

Both  aims  will  be  attained  in.  more  complète  measure  by  picna- 
cles  corresponding  about  to  the  thickness  of  the  wall  or  even 
exceeding  it.  Thèse  may  partly  stand  on  the  buttresses,  if  the 
latter  extend  the  full  height  of  the  belfry. 

The  Southern  of  the  Marburg  towers  bas  square  and  the  northern 
octagonal  pinnacles.  The  square  ones  (Pig.  1389)  hâve  the  width 
of  thecbut tresses  and  »ith  them  project  somewhat  from  the  face 
of  the  wall,  the  octagonal  ones  being  wider  than  the  buttresses 
(Pig.  1389  a),  so  that  the  outer  side  lying  on  the  diagonal  is 
corbelled  out  over  the  angle  between  the  two  buttresses.  The  r 
rear  angle  of  the  pinnacles  coincides  with  the  angle  of  the  re- 
cessed story,  except  th«it  belOK  is  an  opening  to  provide  a  pas- 
sage (Pigs.  1389,  1389  a). 

A  similar  but  simpler  arrangement  with  buttresses  extendin^ 
higher  os  shown  by  the  tower  of  the  Prankenberg  church,  on  ?îûi- 
oh  indeed  instead  of  th-?  originally  intended  stone  spire  was  œ 
merely  erected  a  teœpornry  roof,  so  that  we  must  restore  in  Pigs* 
1387  and  1337  a  the  add^d  spire  as  well  as  the  ends  of  the  but- 
tresses . 

On  later  works  the  dinensions  of  the  pinnacles  placed  either 
on  the  buttresses  or  the  angles  of  the  walls  are  frequently  re- 
duced,  so  that  they  stand  entirely  free  before  the  .fails  of  thatj 
recessed  story,  and  therefore  are  without  structural  importance 

for  it. 

Yet  a  connection  is  sometimes  arrangea,  which  is  rather  ii3rely| 
for  tëe  security  of  the  more  ornamental  pinnacles,  than  for  the 
angles  of  the  wall,  and  consists  of  arches  or  flying  buttresses 
turned  diagonally,  or  i^  made  by  channels  for  water  passin?  ^-' 
rough  the  pinnacles.  Sxamples  of  this  kind  are  indeed  shoTjn  in 
a  changed  form  by  the  to-^ers  of  Wiidungen  (?ig.  1333)  ana  oi 


^07 

Volisarsen.  Howsver  the  effect  of  this  arrangement  is  still  very 

picturesque,  sven  if  it  does  not  bear  comparison  «ith  the  older 

examples. 

Ootagonal  in termed late  story. 

The  necessitri  for  this  transition  from  the  square  to  the  octa- 

gon  can  be  avoided  if  the  upper  recessed  storr  be  made  octa^on- 

not  '  ~ 

al.  However  the  effect  is  favorable,  especially  in  the  diagonal 

vie-K,  since  the  angles  of  the  square  tower  form  an  excessive  p 

projection,  and  when  seen  from  below  conceal  a  great  part  of  the 

upper  story  (Fig.  1391)  •  In  an^i  case  this  design  requires  longer 

angle  pinnacles,  and  if  a  connection  o^  thèse  with  the  angles 

of  the  octagon  becomes  loreferable,  about  as  in  Pig.  1390. 

One  should  not  fail  to  indicate,  that  an  optical  illusion  aids 
tfae  unpleasing  effect.  ^op  physiolical  and  psychological  reasons 
not  to  be  explained  her'5,  acute  angles  generally  seem  to  us  less 
acute  and  obtuse  angles  less  obtuse. than  the-j  really  are,  which 
bas  the  resuit  that  the  tower  in  pig.  1391  appears  to  hâve  tbe 
outline  in  Pig.  1391  a,  i.e.,  both  the  tower  and  the  intermedi- 
ate  story  appear  to  widen  upward.  The  inclination  of  the  walls 
and  even  the  inclined  positions  of  the  columns  on  -^erman  towers 
must  in  part  be  based  on  similar  phenomena;  besides  the  almost 
constantly  employed  battering  of  the  walls  upward  or  recession 
in  offsets,  the  middle  iges  had  an  effective  means  in  the  butt- 
resses  strongly  enlargcl  downirard.  In  the  particular  case  occur- 
ring  hère,  also  much  can  be  accomplished  by  angle  pinnacles  or 
other  transitions  at  the  points  in  question. 

Defects  of  an  in  teT^medi  ate  story  above  the  passage. 

If  the  intermediate  story  be  very  low  or  be  entirely  wantini?, 
there  appears  in  the  diagonal  view  the  effect  shown  in  Fig.  13^-. 
but  still  more  increased,  since  already  the  toner  spire  is  peîu- 
ced  at  each  side  by  the  width  of  the  passage.  Therefore  this  so- 
lution is  to  be  termed  less  favorable'  yet  where  it  came  into 
use,  it  required  the  mc^e  skilful  treatment.  As  an  example  aay    | 
be  mentioned  the  tovrer  of  the  Teyn  church  at  Prague. 

Hère  the  transition  is  made  by  four  octagonal  angle  turrets 
with  pointed  spires  set  on  the  angles  of  the  belfry  and  strongly 
corbelled  out,  that  are  connected  with  the  great  spire  by  prot- 
ecting  roofs  placed  dia<îonally.  If  then  also  the  entire  tower     ^ 
more  nearly  approaches  a  seèular  character  by  that  great  projec- 
tien  of  the  angle  turrets  with  the  passage,  yet  just  this  arran^^- 
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is  in  tho  finest  harmonY  wàth  that  represented  in  ^ig.  1472  a 
and  further  the  turrets  corbelled  out  above  en  the  spipe,  and 
this  trouses  the  most  vivid  surprise,  that  the  master  understood 
how  to  prodoce  such  a,  pic turesque  effect  on  th©  basis  of  an  un- 
favorable  motive  by  the  consistency  of  the  developmen t . 

Angle  turrets  at  the  height  of  the  base  of  the  spire. 

The  effect  of  an  intermediate  part  inserted  between  tower  and 
spire  is  thereby  attained,  even  if  only  apparently,  so  that  the 
an.gle  pyramids  represented  in  H'ig.  13S2  are  raised  above  the  b 
base  of  the  tower  by  a  Dlinth  with  vertical  sides  or  an  arcade, 
thus  beinê  made  an  actual  turret  (?ig,  1392),  Thèse  may  also  a 
appear  in  direct  connection  with  the  battresses,  if  two  cf  its 
angle  piers  stand  on  them  as  shown  ir  J'ig.  1393,  so  that  a  dia- 
gonal square  results  for  the  angle  turrets  .  Tëer  the  buttress- 
es  either  terminate  in  the  returned  cornice  of  the  belfry  or 
below  them  by  a  slant,  the  latter  being  placed  on  the  angle  pier 
below  the  cornice  of  the  belfry. 

Then  there  results  for  thèse  angle  turrets  the  ground  forn:  of 
the  octagon,  if  ther  rest  aith  two  piers  on  each  buttress  (?ig. 
1393  a),  so  that  thus  the  width  of  the  buttress  agrées  with  a 
side  of  the  octagon.  The  angle  left  between  the  buttresses  may 
then.  be  filled-by  corbelling  as  shown  ir  7ig.  1394,  so  that  it 
foriES  an  enlargement  of  the  octagon.  This  transition  then  resu^ 
Itus  more  readily,  if  a'^  in  ?ig.  1393  a  the  buttresses  are  ren-,- 
oved  from  the  angles  of  the  square,  so  that  the  latter  fornis  a 
single  or  double  offset  between  then). 

Such  a  design  is  found  on  certain  Prench  towers,  but  were  in- 
fcended  on  others  like  Koyon  and  Soissons,  as  may  be  recognizecl 
with  certainty,  and  on  that  last  named  at  least  in  the  form  of 
little  angle  balconies  ^rojecting  from  the  terminal  terrace  and 
carried  a  few  steps  above  their  floors  as  constructed. 

The  interiors  of  such  open  angle  turrets  receive  a  horiigontsl 
floor,  from  which  the  water  is  reiDoved  by  spouts,  and  nîade  acc- 
essible by  doorways  opened  in  the  diagonal  walls  of  the  spirs. 
According  to  the  ground  form  of  the  whole  there  may  still-  remain 
small  horizontal  surfaces  between  thèse  little  angle  turrets, 
affording  for  the  arrangement  of  gargoyles  beneath  the  anglss 
of  the  spire. 

With  thèse  angle  turrets  mar}  again  be  combined  passages  a:  ti-S 
base  of  the  spire,  that  lead  through  the  angle  turrets,  or  cxten 


909 

aroQDâ  them  on  corbelliig.  The  last  arrangeneEt  is  found  on  a 
tower  at  f^ouvain  belonglng  to  the  late  time  of  Gothic,  in  the 
manner  that  the  closed  angle  turrsts  are  placed  on  the  Duttres- 
ses,  and  the  passage  is  corbelled  out  around  them.  The  pertora- 
ted  spire  with  tracery  begins  behind  witn  a  square  base,  but 
changes  into  the  octagon  directly  from  tûe  floor  of  the  passade 
by  a  transition  formed  according  to  Fig.  1370. 
Donner  Windows  on  tbe  four  sides. 

On  Prench  towers  the  effect  produced  by  the  angle  turrets  is 
usually  only  enhanced  bv  this,  that  on  the  sides  of  the  spire 
parallel  to  the  square  are  built  dormers  likewise  at  the  height 
of  the  base,  but  of  such  slender  proportions,  that  they  form  a 
crown  with  the  angle  turrets,  from  which  rises  the  spire  of  the 
tower  in  a  very  stately  manner.  Thèse  dormers  are  then  either 
terminated  by  spires,  as  a  rule  rectangular,  or  by  pointea  gab- 
les, that  however  stand  free,  so  that  their  rear  surface  is  ei- 
ther a  vertical  surface  or  a  steep  hip.  In  both  cases  a  gutter 
lies  betTîeen  it  and  the  spire  (Fig.  1392). 
Angle  turrets  on  wooden  spires. 

On   manj  simpler  towers  without  buttresses,  and  as  a  rule  on 
those  with  wooden  spires,  the  angle  turrets  are  partly  corbell- 
ed out,  and  then  and  th'sn  either  built  of  masonry  as  on  the  tow-l 
er  of  3.  Peter  in  LUbeck,  or  ccnstructed  of  wood  like  tùe  spire 
as  on  a  great  number  of  village  churches  in  Hesse.  There  ths 
floor  of  the  spire  is  utilized  by  the  projection  of  certain  be- 
ams  or  tiebeams  for  corbelling;  the  angle  turrets  themselves  a 
are  made  octagonal  or  still  more  frequently  are  neiagonal,  open-| 
ed  by  a  doorway  to  the  spire  and  by  small  dormers  on  ths  fres 
sides,  and  covered  by  slates  like  the  spire  (B'ig.  1395). 

The  same  motive  of  corbelling  by  projecting  ends  of  beaiiiS  is 
sometimes  employed  in  siialles  dimensions  also  for  iaking  the 
transition  from  the  square  to;?er  to  the  polygonal  spire.  (Fi^» 

1475). 

Transition  of  the  upper  part  of  the  tower  (belfry) 

to  the  octagon. 

The  transition  from  the  square  tower  to  the  octagonal  spire 
is  made  considerably  easier,  if  it  can  be  completea  in  the  tow-j 
er,  so  that  the  upper  part  and  particularlj  the  belfry  is  slre-l 
ady  octagonal,  but  it  i^  only  possible  when  sufficient  space  : 
reraains  for  the  hanging  and  the  movement  of  the  bells. 
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Internai  transition  to  the  octagan,  corbelling  above. 

As  an  intermediate  st'ige  between  the  square  and  polygonal  bel- 
fry  may  be  those  arrangements,  in  whilh  is  either  found  over  t 
the  belfry  a  low  and  reoessed  octagonal  story  (Pigs.  1337,  1333) 
or  the  transition  to  th'î  octagon  is  below  the  base  of  the  spire 
in  the  mode  of  Pig.  139^,  or  is  similarly  effected.  In  both  ca- 
ses the  walls  of  the  sides  falling  ir  a  diagonal  direction  part- 
ly  stard  over  vacancies,  as  indeed  the  case  in  like  manner  for 
the  walls  of  the  spire,  but  hère  by  a  continuation  of  the  incli- 
nation of  the  spire  inside  to  the  square,  it  may  be  irost  easily 
attained  (Fig.  1413).  îhe  vertical  walls  of  the  octagon  iu  a  d 
diagonal  direction,  that  according  to  their  height  exert  a  grea- 
ter  pressure  downward,  in  the  saice  Œanner  niay  be  placed  on  stesp 
corbellings,  and  as  a  rule  are  however  suppcrted  by  spherical 
or  conical  surfaces  (?i^,s.  1397  to  1399)  or  by  arches  (^igs. 
1400  to  1402). 

The  lâtter  consist  of  tvro  or  more  conoentrio  courses,  which 
are  turned  betvreen.the  internai  faces  of  the  walls  of  the  belfry 
and  are  titlitr  cc^'l^llf.^  ci:i.  7;  i  ■'.  ]     t  1  e  i  z-  tta.;i-t.  springings  or  ; 
rest  on  a  projection  of  the  wall.  Figs.  1400  and  1400  a  shovr 
the  latter  arrangement  froon  the  towors  of  the  Liebfrauen  church 
in  Worœs.  Thèse  arches  thus  transfer  the  loal  partly  sidesise 
to  the  walls  of  the  belfry,  but  partly  to  one  another  and  thus 
finally  to  the  angle.  On  Preiberg  toîrer  is  found  a  siœilar  arr- 
ange ment,  except  that  t'ie  separate  courses  of  the  arch  do  not, 
join  by  horizontal  but  by  inclined  bed  joints  with  each  other, 
and  thus  approximate  th3  form  of  half  dômes  or  of  domical  seg- 
ments ( Fig.  1405)  . 

Pig.  1401  exhibits  the  corbelling  in  the  cathedral  tOTrer  at 
Paderborn  (after  a  comxunica tion  from  Building  Qouncillor  cai- 
denpfennig^there).  The  'irches  there  partly  rest  on  a  projection 
from  the  viall,  partly  snring  obliquely  froœ  the  wall.  'A'itn  roani 
or  pointed  arches  the  p'irts  of  the  arches  projecting  from  tue 
face  of  the  wall  could  be  supported  by  corbels  or  little  coluiiins.| 
Pig.  1402  shows  both,  and  also  in  the  lower  part  is  a  very  fre- 
quently  ocourring  corbelling  like  a  pendentive.  Especially  var- 
ied  transitions  ara  shotn  by  the  higher  dormers  in  the  crossing 
towers  of  Rhenish  and  Frenoh  Romanesque  buildings,  from  «nie- 
are  also  taken  Pigs.  1S97  to  1399. 

Internally  ootagon-il  and  square  belfries. 
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By  extending  thèse  tr«insition  vaalts  beneath  the  floor  of  the 
belfry  there  results  for  it  then  the  octagonal  ground  fora,  .vh- 
ich  however  isvanfavorable  for  arranging  the  bell  cage  ana  lay 
limit  the  space  possibly  required  for  swinging  the  bells.  Tnsr 
fors  on  certain  ?rench  towers  as  at  p|hartres  and  Rheinis,  the  oc- 
tagonal belfry  is  henceforth  connected  with  the  angle  turrets 
standing  at  the  height  of  the  floor,  and  hère  forming  the  tran- 
sition to  the  square;  tv   means  of  the  arched  openings  that  are 
in  the  sides  of  the  octagon  lying  diagonally,  so  that  at  least 
for  the  interior  of  the  belfry  the  square  plan  is  again  octain- 
ed  (Pig.  1394  a). 

Porm  of  the  angle  turrets, 

iach  angle  turret  then  stands  at  the  height  of  the  floor  of 
the  belfry  directly  on  the  cuttpess,  as  elsewhere  at  the  height 
of  the  base  of  the  spire,  and  is  capable  of  the  most  variea  for- 
lES.  What  first  concerns  the  height,  it  can  bave  the  same  height 
as  the  belfry  (F'ig.  139"^),  tihas  being  surrounded  py  its  comice 
es  in  RheiîES  and  Laon,  and  above  thèse  being  directly  crownad 
by  spires,  which  arrangeiEent  uas   at  least  intended  in  the  works 
msntioned.  Instead  of  thèse  low  stories  could  stil].  be  placed 
above  the  cornice  to  suoport  the  spire,  cr  finally  the  angle 
turrets  could  be  lower  than  the  belfry,  so  thaï,  there  as  piana- 
cles  may  adjoin  its  wails  in  part  or  for  their  entire  height, 
as  in  Senlis  and  Chartres. 

They  can  further  for  their  entire  height  be  formed  of  contin- 
uous  little  columns  connected  byr-,arches  is  in  Eheiœs,  or  be  sep- 
arated  into  two  stories  by  a  floor  as  in  Laon  and  the  oathedral 
of  Naumburg.  Thèse  stories  may  hâve  the  saoe  ground  forx  as  in 
Naumburg,  or  differ  frcn  each  other  as  in  Laon,  where  on  the 
lower  one  formed  as  a  square  set  diagonally  rests  the  upper  oae 
composed  of  five  sides  of  an  octagon,  ;ïhereby  however  the  upper 
story  is  not  accessible,  and  therefore  its  floor  is  beset  cy  c 
colossal  animais  lookin^  outward  between  the  little  coluins. 
Stair  towers. 

One  of  the  angle  towers  can  enclose  a  stair  toiser  leadiaa  10 
the  height  of  the  base  of  the  spire,  either  so  that  it  nas  it? 
separate  walls  or  piers,  îîithin  which  the  pier  of  the  anéle 
tower  stands  as  in  a  cage  as  in  Rheims  and  Senlis,  or  so  that 
the  steps  and  strings  are  borne  directly  by  the  piers  of  tn£ 
an^île  toîier,  as  on  some  later  ivorks  to  wnich  we  snall  return  ^a- 
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It  is  hère  allowable  for  tbe  stair  tower  to  replace  tbe  anéle 
tower  at  one  corner,  and  by  its  différent  form  make  a  change  f 
from  the  symmetry. 

If  we  hâve  designated  the  angle  toiser  above  as  usable  for  the 
arrangement  of  an  internally  square  belfry,  this  use  has  not  al- 
ways  been  made  of  it,  and  in  Laon  and  Senlis  only  the  diagonal 
sides  of  the  octagon  open  to  the  angle  tower  by  doorways,  se 
that  by  the  little  towers  besides  the  obtaining  of  covered  por- 
ches is  received  only  ths  utility  of  loading  the  angles. 
Tower  at  ^reiberg. 

On  the  tower  of  Preiberg  minster  is  found  a  peculiarly  spiri- 
ted  change  in  the  motive  of  the  angle  turrets  correspondiné  to 
ail  requirements  in  the  most  beautiful  way,  into  which  we  must 
enter  more  fully. 

As  already  stated,  th^  purpose  of  tho  little  towers  is  manif- 
old,  they  serve  to  establish  the  square  ground  form  of  the  int- 
erior,  to  load  the  corners  and  at  the  same  time  to  form  tbe 
transition  from  tbe  square  to  the  octagon.  Accordingly  in  Prei- 
burg  the  belfry  rests  on  the  square  of  the  tower  according  to 
the  ground  form  given  in  the  lower  half  of  Fig.  1404,  i.e,,  it 
is  internally  square  and  on  the  exterior  is  made  the  transition 
fcom  the  square  to  the  '^losed  angle  turrets  formed  with  equilat- 
eral  triangles  (Fig.  1403).  The  latter  rise  as  accessible  space 
to  nearly  the  full  height  of  the  belfry,  thtts  retaining  àf  ihe 
square  plan  in  the  interèor  so  far  of  value,  and  it  terminâtes 
inside  by  the  before  naentioned  angle  vauit  supporting  the  diag- 
onal sides  of  the  octagon,  Pig.  1405,  which  represents  the  int- 
erior  of  the  belfry  in  diagonal  view,  makes  this  arrangement 
évident,  wnich  was  alreidy  given  in  Fig.  96,  but  the  posts  sup- 
porting the  ceiling  of  stone  slabs  above  the  ribs  are  not  drawn. 

Above  the  belfry  is  then  found  a  high  ootagonal  hall  crc^nsi 
by  the  tracery  spire,  onened  by  eight  great  arched  Windows  on 
ail  sides  divided  by  œullions,  whose  plan  is  represented  by 
a  b  c  in  Fig.  1404  . 

At  the  height  of  the  latter  the  angle  turrets  hâve  only  the 
purpose  of  loading  the  ingle  piers,  and  accordingly  exist  in  t 
the  well  known  tabernacle  form,  whose  terminal  finial  rises  at- 
ove  the  base  of  the  spire. 

The  effect  of  the  additions  like  tabernacles  is  thus  hei^nt- 
ened,  in  that  thep  proj'îct  beyond  the  arched  openings  founi  ^^' 
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the  diagonal  sides  of  the  octagon.  Thèse  are  also  properly  to 
be  regarded  as  the  spires  of  théaetriangular  angle  turrets,  ifh- 
ose  oiosed  sides  are ,decorated  by  mallions  and  tracery,  and  fora 
a  very  happy  connection  of  the  simple  lower  story  of  the  tower 
and  the  rich  and  airy  forœs  of  the  octagonal  hall  ond  of  the 
spire.  This  combination  is  thereby  doser,  since  the  ground  forn 
of  the  belfry  and  thus  the  octagon  with  the  four  triangles  adj- 
oining  the  diagonal  sid^s  extend  doirn  also  a  short  distance  intc 
the  tvwer  square,  and  ther  first  pass  by  irashes  into  the  full 
square,  so  that  the  buttresses  of  the  latter  with  their  caps  ex- 
tend to  the  sides  of  those  tr  angular  walls,  and  with  the  wide 
projection  that  runs  around  on  the  base  of  the  belfry,  enhances 
the  sharp  impression  of  the  separate  stories  by  the  balustrade 
supported  by  corbels,  yet  without  disturbing  in  the  least  the 
intimate  relation  of  ail  parts  to  each  other. 

If  we  now  collect  together  the  peculiar i ties  distinguishing 
the  Freiberg  tower  froœ  the  previously  mentioned  Çrenoh  examples 
we  hâve  the  angle  turrets  enclosed  by  walls  instead  of  being  op- 
en,  a  tabernacle  form  crowning  them  instead  of  the  siàple  spjre, 
instead  of  the  belfry  directly  covered  by  a  spire  on  Prench  ton- 
ers  is  a  hall  placed  thereon,  and  as  an  addition  the  passages 
at  the  base  of  the  belfry  and  of  the  spire. 

Thèse  passages  manifestly  originated  in  the  purpose  to  open 
accessible  interiors  to  the  people,  to  afford  them  the  opportu- 
nity  of  a  distant  outlook  over  the  country,  and  thus  to  transfer 
to  the  tower  the  intervention  of  the  church  in  life. 

They  replace  in  a  mor3  perfeot  way  the  usual  terrace  over  the 
middle  aisle  on  French  ohurches  that  cannot  be  coœbined  with  t 
the  plan  of  a  single  tower.  But  that  the  people  took  possession 
of  the  floor  granted  to  them  and  then  constantly  enjoyed  it,  c 
can  every  one  prove  that  seeks  thèse  places.  Therefore  we  may 
not  lack  those  parts  of  Germany  above  in  the  air,  such  as  offer- 
ed  by  the  Freiberg  and  '^trasburg  minsters  in  their  terraces,  to 
which  Goethe  still  drank  golden  Rhine  winej  yet  his  relation  to 
the  Strasburg  minster  i  "3  not  the  last,  which  makes  it  of  value 
to  us  . 

Tabernacle  forms  instead  of  angle  turrets. 

The  connection  of  the  angle  toîïers  ^ith  the  interior  is  want- 
ing  on  the  later  German  magnificent  towers.  The  charm  of  those 
tabernacle  forms,  which  only  serve  as  crownings  in  Preiberg, 


might  well  lead  to  elevating  them  as  the  chief  object,  i.e. ,  to 
coDstructing  the  angle  turrets  more  as  angle  piers  that  ever  œ 
more  artistic  combinations  of  figure  shrines  and  finlals,  and 
tfaus  finally  forming  mère  show  pièces,  that  rising  from  the  case 
of  the  octagon  as  solid  masses,  only  serve  to  load  the  angle  p 
piers,  but  with  ail  spl-^ndor  missing  what  is  found  in  Preiber^ 
namely  the  fulfilicent  of  a  purpose  increasing  with  the  whole. 
On  certain  later  work*?  like  the  tower  of  S.  Bartholemejr  in 
Frankfort,  thèse  tabernacle  forms  received  a  broader  purpose, 
for  they  were  characterized  by  little  flying  buttresses  turned 
to  the  angle  piers  of  the  octagonal  belfry  and  certainly  as  sup- 
ports of  the  latter. 

Continuation  of  the  octagon  downward. 

As  before  noted,on  the  Preibarg  toiier  the  transition  froiii  the 
square  to  the  octagon  is  already  prepared  in  the  story  below  t 
the  belfry  and  corresponding  to  the  church  roof.  A  further  adv- 
ance  consists  in  this,  that  the  begi.tning  of  the  transition  is 
utilized  as  a  motive  for  the  treatment  of  the  next  to  the  last 
story  for  its  full  height,  as  on  the  towers  of  the  c^tthedrai 
of  Gologne,  on  which  the  buttresses  of  tne  octagon  of  the  tower 
extend  down  to  the  wall-^  of  the  square  to  the  cornice  fixed  by 
the  height  of  the  clear^îtor^. 

p|n  certain  smaller  tc^ers,  like  that  of  the  ^îicolai  cnurcn  in 
Fraokiort  and  the  chapel  at  Kidrich,  the  octagon  of  the  to7?3r 
extends  itself  down  to  the  portai  storj.  The  transitions  ara  1 
found  above  them  on  the  first  tower  simply  by  washes,  on  the 
latter  being  effected  bv  a  tabernacle  form  adjoining  the  side 
of  the  octagon.  That  the  carrying  of  the  octagon  deeper  already 
occurs  on  Romanesque  works  was  already  mentioned  on  p.  571. 
Placing  the  octagon  diagonally. 

« 

The  complète  opening  of  the  sides  of  tne  tower  square  ty  two 
Windows  as  at  Cologne  a^id  Ulm  brings  with  it,  that  the  angle  f 
pier  of  the  octagon  con'^s  to  stand  on  the  arch  od  a  windcw.  îhe 
height  of  this  transition  is  found  in  jeiogne  above  the  second 
story,  on  other  towers  ^bove  the  succeeding  story.  This  arrange- 
ment brings  into  e^pres'^ion  the  homogeneousness  of  the  division 
into  separate  heights.  Tf  the  octagon  of  the  tower  is  displâced 
so  that  two  diagonals  of  it  coïncide  with  those  of  the  souaro 
(Pi$.  1407),  then  results  the  necessity,  on  account  of  the  inc- 
reased  thrust  of  the  four  transition  arcnes  at  the  angles  and 
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loaded  by  the  ciers,  te  annange  some  piers  strengthened  by  cut- 

trssses  at  the  niiddle  of  the  sides  of  the  sjuare,  as  in  the  low- 

er  half  of  Pig.  1407,  o^»  where  those  transition  vaults  striks 

the  walls  as  in  the  upper  haif,  while  the  proper  angle  piers 

of  the  sjuare  are  relieved  and  are  reoessed  in  a  rather  idls 

position.  The  bisection  of  tne  side  of  tne  tower  sauare  by  the 

be  Tiage 
middle  pier  can  thereby  at  any  division  in  height,  butfirst  07- 

er  the  projecting  portai  qb  in  ?ig.  76I,  the  middle  pier  stand- 
ing on  the  crown  of  an  ^rch. 

This  bisection  may  th'^n  also  resalt  froir  the  arrangement  of 
the  plan,  especially  if  the  towers  belcng  to  doubled  side  aisl- 
es  as  on  the  cathsdral  of  Cologne,  and  is  only  avoided  on  the 
cathedral  of  Paris  by  that  peouliar  Eirrsn£-:;  :nt-  cf  'hc  Ic-i 
vcu'.t  of  the  to;Y9r  descibed  more  fully  on  p.  313. 

Developaien  t  and  crowning  of  the  octagon  of  the  tower. 

On  the  octagon  of  ths  tower  ail  sides  are  opened  by  îîindoïïs, 
or  only  those  parallel  to  those  of  the  square.  îhe  latter  being 
when  the  oÉher  four  sides  are  occupisd  by  adjacent  angle  turrets 
or  other  transitions. 

The  arched  openings  thsmselves  are  sinale  or  divided  cy  lall- 
ions,  according  to  dimensions.  î^ullions  are  hère  indeed  substân- 
tially  ornaniental,  where  glazing  is  not  concerned,  but  aake  iiore 
difficult  the  placing  of  the  louvre  boards  aad  therefore  are  n 
wanting  on  most  older  Prench  towers. 

The  angles  of  the  octagon  of  the  tower  appear  as  simple  edées 
or  are  strengthened  by  '^rojecting  little  angle  columns  condsd 
with  the  masonry  or  by  foms  of  piers. 

Thèse  little  angle  cclainns  maj  either  ûave  tneir  capitals  in 
the  cornice  terminating  the  octagon  of  tne  tower  as  in  ?ig. 
1403,  or  afford  a  support  for  the  gar'goyies  at  the  base  of  tne 
spire,  or  if  the  latter  are  wanting,  icay  directly  receive  tne 
ribs  of  the  spire  as  in  ?ig.  1390,  or  finally  if  a  passage  is 
arranged  at  the  base  of  tne  spire,  pëear  the  çinnacles  uhicn 
rise  to  strengthen  the  balustrade.  The  angle  piers  as  at  5Tsi- 
berg  (Pig.  1404)  may  be  formed  according  to  two  sides  of  the 
square  or  as  ordinary  chèir  buttresses,  with  their  caps  attacn- 
ed  to  the  angles  of  the  belfry,  or  also  join  those  of  tne  scirs, 
or  rising  above  the  balustrade  be  crojrned  by  simple  or  coipound 
pinnacles,  as  in  ?reibe^g  (?ig.  1403)  and  Cclogns.  7:s   hov^evor 
call  attention  to  this,  that  in  Freiberg  the  inner  of  tne  tour 


little  piEnacles  is  omitted  in  order  to  avoid  the  réduction  of 
the  passage  (d  in  Pig.  1404). 
Stair  towers. 

Between  those  angle  plers  there  extend  the  tracery  gables  on 
the  said  piers  as   oq  mang  others,  that  crown  the  arched  openin^^s 
and  rising  above  the  balustrades,  which  however  differ  in  no  ss- 
sential  respect  from  those  occurring  in  other  places.  Only  in 
Preiberg  the  tracery  balustrades  do  not  pass  behind  the  tracery 
gables  but  terminate  at  them  on  both  sides.  This  sixteen-fold 
croffQ  formed  by  the  tracery  gables  with  the  pinnacles  offers  a 
substitute  for  the  eight  little  side  turrets  of  the  earl-j  Prench 
spire,  yet  we  must  say  that  it  does  not  attain  the  grand  effect 
of  the  latter,  even  if  it  already  excels  it  in  richness. 

?/e  hâve  alread-3  mentioned  on  p  590  stair  towers,  which  are  en- 
closed  by  the  angle  turrets  forming  the  transition  to  the  octa- 
gon.  Thèse  are  opposed  to  the  towers  of  ?reiberg  and  Cologne, 
where  is  found  a  complète  séparation  of  both,  when  the  stair 
towers  are  suited  to  their  purpose  and  henee  in  entirely  différ- 
ent forni  join  the  angle  towers  in  their  lower  parts,  but  are  f 
free  from  them  in  their  height.  Thereby  the  symmetry  is  certain- 
ly  somewhat  disturbed,  since  only  one  stair  to«er  is  neeaed,  t 
but  the  picturesque  effect  is  essentially  increased. 

On  the  later  magnificent  towers  of  Strasburg  and  Glm  on  tae 
coQtrary,  entirely  3yiLm3trical  designs  are  iLade  possible,  since 
each  of  the  four  angle  towers  becomes  a  stair  tower.  Thèse  stanJ 
entirel'^  separate  from  the  belfry,  rise  above  the  upper  balust- 
rade and  are  connected  with  its  floor  by  bridges.  On  the  Stras- 
burg tower,  whose  construction  up  to  the  apex  of  the  spire  is 
determined  in  its  character  by  the  System  of  steps,  evey  this 
resuit  is  justified,  this  thoughtful  exécution,  the  almost  mod- 
em design  of  three  superfluous  stairs,  while  in  01m  (according 
to  the  original  draî^ing)  the  purpose  of  symmetrical  exécution 
at  ann  cost  still  is  certainly  disturbing.  îhe  continuous  cross 
bond  that  such  stair  towers  receive  by  the  steps,  gives  to  thei 
ar  extraordinary  stabilit:j  and  irake  possible  the  least  thickness 
of  the  walls. 

Yet  we  mention  the  perhaps  unique  plan  of  the  stairs  of  tas 
toî^ers  of  liieissen,  that  are  not  arranged  in  a  separate  hall, 
but  are  found  in  the  thickness  of  the  wall,  tuough  in  inclinée 
straight  flights  along  the  sides  of  the  square  tower,  thèse 
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being  niade  visible  by  ooenings. 

4.  3niall'5r  Turrets, 
Ejittle  turrets  abova  tha  «estera  gable. 

'fie   hâve  alreadj  given  in  Pig,  314  a  an  sxample  of  a  little  t 
turret,  that  is  borne  bv  buttresses  projecting  from  the  bable 
wall  and  is  corbelled  oat  from  that.  If  the  buttresses  are  want- 
ing,  the  corbelling  is  naturally  from  the  face  of  the  gable  wall 
and  then  must  be  strong'=îr  according  to  conditions.  It  is  to  ce 
noted  hère,  that  on  account  of  the  corbelling,  equilibrium  at 
both  sides  lEUSt  be  approximately  equal. 

The  ground  fom  of  such  turrets  can  be  the  sguare  or  any  pre- 
ferred  polygon,  and  indeed  the  small  dimensions  customary  hère 
make  the  hezagon  particalarlj  suitable. 

The  form  of  the  corbelling  is  first  deterinined  by  the  section, 
and  it  may  be  in  a  radial  direction  by  means  of  separate  projec- 
ting and  superposed  courses, of  be  niade  by  separate  corbels  cov- 
ered  by  slabs  or  connected  bp  arches.  The  first  arrangement  is 
less  adapted  to  the  square  than  to  the  polygonal  form.  The  size 
of  the  loading  further  iiakes  a  steep  direction  of  the  corbelling 
préférable,  which  can  be  obtained  by  the  profiles  of  the  courses 
as  also  by  separating  the  projecting  courses  cy  others  ^ondea 
in  the  face  of  the  wall. 

ÎQS  corbelling  must  always  commence  so  deep,  that  froir  the  at- 
tic  floor  is  ac  access  to  the  interior  b^  leans  of  a  stair  or 
a  iâdder,  so  that  an  opening  ca.r  be  made  through  the  corbelling 
(?ig.  314  a)  or  above  it. 

The  mode  of  treatment  of  such  gable  turrets  is  derived  froi 
that  of  the  great  towers  with  regard  to  the  reduced  diiTiônsioDS 
and  the  changed  construction. 

Thus  57e  hâve  a  belfry  crowned  by  a  spire  and  vàth  open  aroGSS 
on  ail  sides,  under  thi^  being  found  a  room  with  closed  «ails 
above  the  corbelling,  -.ç-hich  iontains  the  bell  cage.  The  sngls 
piers  of  the  belfry  can  be  strengthened  by  buttresses. 

On  little  chapels  the  '^able   turrst  soiuetimes  sarinks  to  t.îo 
side  piers,  which  directly  receive  the  axles  of  one  or  mors 
bells.  The  piers  are  jcined  at  top  by  an  arch  or  are  coverea 
by  a  protecting  roof. 

Turrets  above  the  triumphal  arch. 

Instead  of  gable  turrets  over  the  western  façade,  they  scue- 
times  appear  above  the  '^,able  rising  above  the  apse.  Finalxv 
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they  sometimes  rise  frona  the  roofs  which  then  conceals  the  cor- 
belling.  In  this  case  the^  are  placed  on  the  wall  erected  over 
the  triumphal  arch,  like  a  rich  turret  at  Clomar  and  ons  at  2wetl  I 
Then  the  wall  above  the  triumphaX  arch  and  beneath  the  turret 
can  be  opened  into  the  attic;  on  the  î^aria  church  at  Stargard 
it  is  opened  to  almost  the  width  of  the  clearstory,  se  that  the 
roof  turret  is  borne  by  a  great  pointed  arch,  that  is  abuttea 
entirely  over  the  side  aisles  by  bold  abuttiog  vïâlls. 

As  the  finest  example  ts  to  be  regarded  the  truuet  mentioned 
on  the  church  of  S.  Katrina  at  Golmar,  tnat  reproduces  in  sœall 
dimensions  the  design  of  F^reiberg  tower  with  ail  its  magnificen- 
ce, angle  pinnacles,  tracery  gables  over  arched  openings,  trace- 
ry  balustrades  and  perforated  stone  spire. 

The  smaller  stair  towers  and  side  turrets  also  occurring  slse- 
where  on  churches  exhibit  forms  like  the  principal  towers,  3v3n 
if  also  mostly  in  simplified  foric.  Thej  frequently  pass  into  t 
ths  foriE  of  pianacles  {^ee   Finial), 

5«  3toQ£  spires  of  tovîsrs. 
SiiEpls  spires  of  eut  stone. 
Origin  and  use  of  "îtone  spires. 

^^iassivs  and  also  serving  as  a  roof  to  covsr  tne  interior,  they 
extend  back  in  southern  countries  '.7ithout  wood  into  ths  eariiest 
period  of  civilization.  In  Byzantine  art  are  frequently  found 
very  coiEiDonly  domical  or   conical  and  pyramidal  stone  roofs.  The 
external  and  internai  surfaces  may  hâve  like  fcrms,  or  map  dif- 
fer  from  each  other  a.i  in  ?ig.  1408,  which  internally  is  a  doue 
and  externally  shows  a  Dyramid  or  a  cône.  Such  dômes  or  spires 
can  be  made  entirely  or  partly  of  concrète,  rubble,  or  consist 
of  regular  ashlars  or  of  bricks.  î'he  regular  stones  appear  ext- 
ernally, while  the  irre^Jular  masonry  is  either  made  even  by 
proper  mortar,or  better  has  a  protecting  covering  of  tiles,  st- 
one slabs  or  even  of  métal  (lead  or  copper).  îhose  old  buildings 
in  the  Gaucasus  are  frequently  animated  by  conical  or  pyramidal 
massive  tower  roofs  of  noderate  inclination,  that  are  covered 
by  great  slabs  of  limestone,  on  whose  joints  are  cover  stcnss 
as  on  Greek  or  .Roman  roofs. 
Domical  spires. 

In  northern  countries  somple  thin  stone  rools  over  closed  ro- 
oms  are  unsuitable  on  account  of  the  sweatin^  of  ths  inner  sur. a. 
in  low  external  températures,  but  this  is  noi  in  the  way  of  tnei- 
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use  with  the  arrangement  of  isolating  interspaces,  if  then  a 
are  well  built  otherwis^;  they  are  entirely  suitable  over  opsn 
rooms  beneath  like  the  towers,  where  they  still  hâve  over  other 
roofs  the  advantage  of  oower  of  monumental  treatment,  greatsr 
duration  and  of  safety  from  fire.  Therefore  stone  spires  pcédo- 
minated  in  ail  mediaeval  times  and  will  also  be  again  erected 
noï^,  since  they  are  worthy,  not  dearer  but  even  cheaper  than 
looden  spires.  Their  walls  may  be  thin  and  their  trust  is  guite 
unimportant  with  sufficlent  steepness.  Since  not  only  dômes  but 
also  conical  roofs  and  thereb^  polygonal  pyramids  are  statical- 
ly  favorable  forms  of  vaults  (p.  56  and  604  later),  their  treat- 
ment. permits  great  freedom  and  even  complex  corbellings,  as  on 
the  towers  of  S.  Paul  at  î?orms,(Pig.  1409),  but  make  no  great 
difficulties.  The  towers  of  3.  Léonard  in  Prankfort  hâve  domic- 
al  roofs  and  a  peculiar  spire  between  a  dôme,  cône  and  pyraaid, 
below  which  is  also  found  a  transition  from  the  square  to  tns 
octagon  worthy  of  considération,  as  sbown  by  the  foundation  ch- 
urch  at  Treysa  in  Hesse  (pig.  1410),  that  bas  corne  to  us  only 
in  ruins. 

?or  about  2/3  of  its  height,the  spire  is  in  the  form  of  a  st- 
eep  pointed  arch,  and  from  thence  with  a  scarcely  noticeable  b 
bpeak  it  is  made  rectilinear.  There  are  lost  at  the  same  bei^ht 
the  angles  of  the  octagon,  which  accordingly  pass  into  the  cir- 
cle,  as  well  as  its  construction  is  there  transformed  from  that 
of  the  octagonal  doœe  to  that  of  a  cône  with  horizontal  rings. 
The  heavy  effect  of  the  spire  mentioned  is  nowise  based  on  the 
line  of  a  pointed  arch,  but  results  from  the  placing  of  the  an- 
gles above  the  front  faoe  of  the  point  of  the  gable.  Ail  frorc 
its  low  proportions.  This  curved  outline  is  even  found  retained 
on  certain  Early  Qothic  great  pinnacles  of  Freiberg  minster,  in 
a  sensé  as  an  entasis,  and  likewise  for  its  effect  as  a  forna  as 
well  as  for  structural  ^easons  is  préférable  to  the  concave  con- 
tours of  spires  occurring  on  certain  if.ata  Gothic  towers. 
Pyramidal  stone  spires. 

Qenerally  in  the  Gothic  period  disappear  the  domical  spires, 
and  the  octagonal  pyraiLid  ever  prédominâtes,  but  besides  it  3Te 
found  occasionally  the  ^>quare  or  hekagonal  pyramid  and  tne  oone; 
more  on  the  form  of  the  spire  and  this  transition  to  it  «as  al- 
ready  given  in  the  preceding  Chapter,  but  on  the  thickness  of 
the  wall  etc. ,  see  the  next  chapter. 
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Por  reasons  of  stability  the  spire  rests  on  the  inner  edge  of 
the  wall  (Pigs.  1406,  1411),  whereby  the  wall  is  also  corbelled 
out  inside  aomewhat.  The  projection  of  tûe  wall  is  occupied  by 
a  passage  or  by  an  inclined  covering  (?igs,  1355,  1355  a).  Sut 
it  is  equally  possible  to  continue  the  external  surface  of  the 
spire  over  the  «ail,  th'is  cutting  off  the  part  c  e  d  at  the 
right  in  Pig.  1413.  Since  the  centre  of  gravity  of  this  part 
of  the  wall  lies  toward  the  outside,  it  adds  little  to  the  sta- 
bility, and  particularl7  for  relativsly  thick  walls  may  be  onit- 
ted  or  even  be  objecticiable.  The  remaining  part  a  b  of  the  wall 
at  the  left  in  ?ig.  1413  must  always  be  constructed  as  well  ban- 
ded  masonry,  vertical  on  the  iaside  or  corbelled  out  if  possible 
and  of  not  too  light  material. 

Direction  of  the  bed  joints. 

Cut  stone  spires  are  built  of  horizontal  rings  or  courses  of 
uniforiE  height,  and  thus  can  be  arranged  according  to  the  usual 
dimensions  of  the  stone.  The  bed  joints  may  oe  horizontal  or  bs 
perpendicular  to  th.e  surface  of  the  spire  (?igs.  1412,  1412  a), 
the  transmission  of  the  pressure  not  being  influenced  thereoy. 
Beds  perpendicular  to  the  inclination  of  the  spire  (?ig.  1412  a) 
hâve  the  advantage,  that  the  stones  retain  their  rectangular  eà- 
ges,  and  on  the  contrarv  hâve  the  defect  that  with  bad  nîortar 
the  rain  can  penetrate  into  the  inclined  beds,  and  further  the 
joints  at  the  angles  are  less  simple.  Horizontal  beds  avoid  this 
defect  and  make  it  possible  for  a  better  transition  to  the  stons 
courses  of  the  tower  wall,  when  the  surface  of  the  spire  exèends 
over  them  (F'ig.  1413).  The  only  objection  to  horizontal  beds  is 
the  oblique  shape  of  the  stones,  but  :Thich  aside  from  the  aiff- 
icult  érection  of  steep  surfaces  requires  no  considération.  ?or 
very  flat  spires  both  kinds  of  beds  are  unfavorable,  one  for  t 
too  âreat  inclination  and  the  other  for  the  acute  angles  ot  tns 
stones,  and  both  for  the  danger  of  sliding  inside  or  outsids. 
Reducing  the  inclination  generallyiincreas^s  the  difficulties 
in  sverj  point  of  view,  while  the  érection  of  slender  spires  is 
scarcely  to  be  distinguished  from  that  of  an  ordinary  wall. 

Generally  horizontal  beds  will  be  preferred  for  cut  stone,  a 
and  men  hâve  sought  to  avoid  the  acute  angles  of  the  stones  in 
varions  ways.  The  simplest  means  is  a  stepped  setting  of  ths 
stones  (Pig.  1414),  the  towers  at  Ver  and  Poitiers  (Dehic  ana 
von  Bezold,  Plates  277,  278)  présent  examcles  of  this.  ?or  i^cs 
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purpose  of  removing  water  more  rapidiy  by  washes  on  the  projec- 
tiag  ring  surfaces,  a^pears  to  bave  required  the  animated  motive 
of  scales  recessed  apward,  as  on  varions  towers  at  Periguex,  ï 
Massac,  Poitiers  (Dehio  4  von  pezold,  pis.  249,  277).  Better  is 
the  purpose  served  by  a  slope  of  the  surface  of  the  ring  (Fig. 
1415),  sïhether  flat  as  ^i  b  or  steeper  as  a  c.  3o  long  as  a  lit- 
tle  vertical  part  c  d  remains  the  acute  angle  is  avoided,  and 
further  is  obtained  the  advantage  that  the  joint  lies  in  a  ver- 
tical instead  of  an  inclined  surface.  As  shown  by  Pig.  1415  a 
the  advantages  of  this  stepped  inclination  predominate  over  th- 
ose  of  the  simple  one  particularly  for  flat  inclinations,  and 
in  fact  it  is  employed  in  southera  Praoce  for  roofs,  that  only 
hâve  an  inclination  of  between  30°  and  45**.  For  steep  spires  it 
i.i   only  of  value,  when  the  small  steps  are  not  vertical  in  space, 
but  are  perpendicular  to  the  wash  (Pig.  1416).  The  beds  can  then 
be  more  effectively  prctected  against  the  pénétration  of  water 
by  arrangements  like  pigs.  1417  and  14173..  On  steep  Gern^an  spi- 
res men  bave  mostly  been  satisfied  by  a  smooth  external  surface. 
On  many  Prench  towers  the  projections  (Pig.  1415)  are  utilized 
for  carving  scale  work,  srhose  angular  or  rounded  points  are  tur- 
ned  downward  (Pig.  141S  .).  The  scale  work  covers  the  entirs  s 
surface  as  on  the  north  tower  of  3.  Denis,  or  it  alternâtes  »i- 
th  plain  bands  as  on  3.  Etienne  and  é.  Pierre  at  faen.  The  ùips 
there  receive  projecting  strengthening  ribs  with  or  without  cr- 
ockets.  The  upper  solid  cap  of  the  spire  that  extends  downward 
(mostly  2  to  4  m)  can  be  characterized  ezternally  by  a  spécial 
treatment,  for  example  takink  the  form  of  a  colossal  pinnacle. 
(Pig.  1419). 

Stone  crowning. 
The  most  common  stone  crowning  of  the  apex  of  the  spire  is  a 
round,  lenticular  or  ri'îhly  profiled  knob,  that  directly  rests 
on  the  apex  of  the  ribs  or  is  raised  by  a  sten;  on  Pcmanesque 
towers  (like  Worms)  it  "àftsiiLhas  a  form  and  approaches  the  int- 
ersection of  a  sphère  and  cube.  There  frequently  rises  above  t 
the  knob  a  stone  cross,  also  forms  of  animais,  men  or  angels 
sometimes  occur.  The  knob  also  takes  the  form  of  a  cône  or  a 
bud,  for  which  develops  by  the  extension  of  leaves  the  cross 
flower  with  four,  rarel^  with  six  or  eignt  arms.  Otherwise  is 
applicable  to  the  crowiings  what  was  said  for  finials. 

Protection  of  orownings. 
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The  projection  of  the  orowning  was  not  excessive  in  tne  bettsr 
tiflie,  since  it  otherwise  would  easily  injure  the  aspiring  cnar- 
actep  of  the  spire  and  ^eaken  the  impression  ot  the  whole.  As 
its  construction  dépend*?  on  the  dimensions  of  the  ashlars,  it 
is  very  natural  for  great  towers  to  hâve  relative!?  small  crowns.i 
?ir3t  in  the  late  time  as  for  pinnacles  the  projectioTi  is  piaced 
more  in  a  fixed  relation  to  the  spire,  and  thus  became  colossal 
crossflowers  more  than  3  m  wide,  only  executed  ^ith  great  labor, 
as  shown  by  the  Liebfranen  churca  at  î-sslingen.  Becently  faults 
are  frequently  committed  in  crossings  and  in  statues  piaced  hiéhJ 
since  men  take  too  much  account  of  the  probable  foreshortenins, 
but  a  skilled  eye  is  little  deceived  by  foreshortening,  unless 
with  it  is  connected  th'î  concealment  of  a  larger  portion,  so  t 
that  detaciied  art  vîorks  also  hâve  a  good  effsct  from  a  distant 
point,  as  being  in  almost  geometrical  élévation. 
Security  against  overthrow. 

Çrownings  are  easily  overturned  by  wind  (for  safety  on  account 
of  vibrations,  men  reckon  at  least  203  to  250  kil  wind  wind  pr- 
essure per  square  m   of  the  greatest  area  of  cross  section).  îhe 
upper  stones  must  therefore  hâve  sufficient  weight  and  t)efore 
ail  a  suitable  base.  ?cr  the  crowning  of  ?ig.  1420  7?ould  the 
bed  be  piaced  at  least  down  at  f  f,  but  if  nece£s-:i„  even  a'û 
the  iciddle  of  the  knob  e  e.  But  both  would  only  be  sufficient 
with  very  great  dimensions  (hère  at  least  6C  to  90  ce  widtn  of 
bsd),  and  for  smaller  dimensions  the  first  bed  f  f  must  lis  ov- 
en  îDucb  lower. 

It  would  easily  be  overlooked  that  the  stability  of  a  body  a 
agaiast  wind  dépends  not  alone  on  its  form  and  weight,  but  aise 
on  its  absolute  dimensions.  (The  overturning  moirent  increases 
only  in  cubic,  but  that  of  stability  in  biquadric  proportion  to 
the  linear  dimensions).  V7hile  a  stone  cube  with  a  side  of  ?  cœ 
with  a  spécifie  gravity  of  2.4  may  be  overturned  by  a  wind  pres- 
sure of  120  kil  per  square  m,  a  stone  cube  with  a  side  of  50  cœ 
would  require  1300  kil  rjer  sq.  m  for  this.  Likewise  with  200  kil 
wind  pressure  a  prism  o?  the  same  stone  100  ^  100  cm  must  hâve 
12  times  that  height  (12  m),  for  a  base  20  ^    20  cm  it  could  hâve 
scarcely  2  1/2  times  that  height  (48  cm).  In  the  same  manner  is 
it  explained,  that  the  tind  may  raise  specifically  heavy  bodios 
in  the  form  of  grains  or  dust  in  the  air. 

Xf  the  crowning  is  tco  light,  then  ashlars  are  drilied  veria- 
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vertically  and  an  oron  bar  (far  better  a  bar  or  tube  of  copper 
or  brass,  the  latter  as  sheath  for  the  iron  bar)  is  passed  tiir- 
oagh,  and  is  iield  beneath  the   solid  masonry  apsx  for  this  purp- 
ose  by  a  key  (Pig.  1421  at  b),  the  cotter,  a  plate  or  a  weight. 
Recently  tfaese.pods  are  generally  combined  with  a  lightning  rod, 
which  runs  down  outsiâé  or  inside  the  spire.  Ihe  solid  masonry 
of  the  apex  down  to  the  internai  widtfa  of  25  to  50  cic  or  more 
is  usually  advisable  for  practical  and  statical  reasons-^  but 
much  material  is  not  necessary  for  this. 
Iron  crownings. 

When  the  iron  bar  is  once  used,  it  is  next  to  allow  it  to  ex- 
tend  above  the  knob  of  stone  or  wrought  métal,  forming  a  cross, 
weathervane,  star  or  other  iron  ci^owning.  Por  example  a  cross 
may  hâve  a  form  according  to  ?ig.  1421  by  a  projecting  rivetsd 
cross  bar  with  varied  curved  stiffening  bars  c  placed  in  the 
four  angles.  It  is  made  tight  above  the  knob  by  a  wrought  proj- 
ection a  and  also  finally  by  also  a  lead  flashing.  Above  the 
knob  is  twisted  the  square  bar  in  the  mode  of  Pig-  1421  a,  end 
thereby  the  résistance  to  bending  is  made  rather  uniform  in  ail 
directions.  Por  larger  crosses  the  bar  requires  stiffening  ny 
2  or  4  braces  at  bottom  (Pig.  1422),  which  rest  on  the  knob  op 
better  extend  down  on  it  about  as  in  Pig.  1423.  (After  Violiet- 
le-Duc,  Vol.  IV,  p. 423).  Purther  on  iron  cro^ïnings  that  already 
Dccurred  in  a  verj  earlv  time,  see  on  wooden  towers. 

Perforated  spires  of  towers,  passages,  enrichment  of  angles,,  ets 
rtwThe  spire  may  remain  entirely  sffifotli,  or  it  may  hâve  streng-- 
thening  ffiouldings  on  the  angles  and  also  at  the  middle  of  the 
sides  (Chartres,  Vendôme),  and  besides  tec  enriched  by  scale 
work»n  the  surfaces. 

Dormers  and  slits. 
But  an  effective  animation  is  received  by  the  surfaces  of  tbe 
spire  by  single  or  numerous  perforations,  that  are  désirable  uc 
near  the  apex  on  account  of  the  escape  of  the  air,  but  which  a 
also  find  places  elsewhere  at  differenh  heights  already  on  the 
towers  of  the  transition  style  are  added  dormers  or  openings. 
an  example  of  this  kind  is  presented  by  the  Liebfrauen  chorch 
at  Worms  in  Pigs.  1424  and  1424  a.  On  Prench  towers  thèse  open- 
ings are  made  very  slender.'  also  they  occur  without  caps  as  long 
rectangular  slits  in  th*?  surfaces  of  the  spires  (S.  Denis,  oois- 
sons,  Rheims).  They  are  very  easily  made,  but  at  too  gréât  a  î^sig^ 
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are  not  strictly  favorable,  since  with  very  thin  walls  they  br- 
eak too  much  in  important  ring  stresses, 

Polyfoils. 

Sicher  and  more  animated  appear  openings  of  central  form,  that 

are  eut  ont  of  an  inserted  èarge  stone  slab,  or  in  the  coursed 
masonry.  They  may  lie  at  greater  distances  above  each  otàer  as 
on  S.  Stienne  at  Caen,  fhere  tnej  perforate  the  surface  of  ths 
spire  ebtween  the  scale  bands  in  dimensions  decreasing  upward 
as  sexfoil,  cinqfoil,  qnatrefoil,  and  finally  at  top  as  three 
ever  diminishing  trefoils.  On  the  towers  of  Seez  they  lie  as 
cinqfoils  close  above  each  other  and  make  rooni  above  for  sien- 
der  silts.  iSenerally  mai   the  polyfoils  and  slits  are  connected 
alternately  with  rich  surface  ornaments. 
Porms  of  tracery. 

Ail  forma  of  tracery,  both  Windows  divided  by  mullions  (on  the 
Crossing  tower  at  Lichfield  in  Sngland  even  with  rich  tracery 
gables  over  them,)as  well  as  combined  polyfoils  and  roses  could 
develop  hère,  so  that  thereby  they  approach  each  other  more  cl- 
osely  and  finally  extend  over  the  entire  surface,  their  original 
and  extremely  airy  and  rich  development  of  the  spire,  that  cni- 
efly  occurs  in  the  provinces  of  the  fors:er  Gsrican  empire  8nd  in- 
deed  finds  its  most  perfect  example  on  tne  tower  of  Frsicer-;  .Tin?+ 

As  other  rich  examples  may  be  mentioned  the  aiinster  of  Stras- 
burg,  Liebfrauen  church  at  Esslingen,  îïhoss  spire  was  charininôly 
enriched  by  a  passage  near  the  apex,  church  of  Thorn,  the  little 
tower  on  the  cathedral  of  Meissen,  the  minster  at  Sasle,  cathed- 
ral  at  Burgos,  the  restored  spire  of  the  cathedral  of  S.  Stsphen 
at  Vienna,  and  the  particularly  rich  spires  at  Cologne,  regsns- 
burg  and  UIœ,  that  only  came  down  to  us  in  drawings,  which  nave 
remained  till  our  time  for  completion,  and  in  part  still  so  con- 
tinue. 

There  is  adready  much  dispute  concerning  the  contradiction  in 
the  design  of  a  perforated  poof.  If  already  it  is  not  a  lie,  t 
that  we  hâve  hère  to  do  with  a  developed  structure  ratner  tiaan 
with  a  form  developed  f^oœ  construction  on  accouat  of  its  fornral 
effect,  certainly  in  a  tore  perfect  nay,  then  the  current  appli- 
cations are  unfoundecî,  and  the  principiè  that  lies  at  the  basis 
is  indeed  oarried  to  extremity,  but  is  nowise  false.  ?or  first 
as  the  Preiher^  tower  shows,  the  perforated  soire  is  not  at  ail 
a  roof,  but  it  forais  th^  upper  hall  above  the  belfry  oaiy  enclosedH 
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by  eight  slender  piers  conneoted  by  arohea  and  thus  open  on  ail 
sides,  wiiose  stone  floor  is  the  actual  roof,  from  whicii  the  ra- 
injrater  is  conduoted  by  gargoyles. 

If  they  in  Rreiberg  that  hall  was  never  intended  for  a  belfry 
yet  a  use  of  it  in  that  sensé  would  easily  be  possible,  when  t 
the  bell  cage  and  the  bells  thetein  contained  were  protected  by 
a  roof  above  with  louvre  boards  covered  by  lead  fixed  around  it 
as  the  case  in  the  southern  tower  of  the  cathedral  of  t'aris, 
( Viollet-le-Duc,  Vol.  IT,  p.  192),  in  the  latter  where  the  rain- 
water  is  freely  admitted  through  the  8  great  arohed  openings. 
Therefore  since  closing  the  arched  openings  with  that  covering 
of  the  bell  cage  beeame  superfluous,  the  same  case  occurs  in  r 
regard  to  the  roof,  and  thus  a  perforation  of  it  must  be  allowable, 

Accordingly  the  situation  of  the  matter  is  about  as  follows. 
8o  far  as  nothing  is  found  in  the  interior  of  the  tower,  which 
oan  be  injured  by  rain,  it  is  fully  justified  to  allow  it  free 
entranoe.  But  that  in  Freiberg  nothing  is  injured  must  be  proved 
by  the  duration  of  nearly  half  a  thousand  years.  Just  as  well 
hâve  the  towers  of  Notre  Dame  endured  with  a  perforated  spire. 

Therefore  the  design  of  suoh  even  represents  the  development 
of  the  highest  magnificence,  that  also  still  bas  its  rights.  At 
least  no  one  will  easilv  doubt  this,  that  has  seen  the  crown  of 
the  3reisgau.  But  just  îs  this  splendor  is  the  highest  with  re- 
gard to  the  date  of  érection  as  tèe  last  on  the  building,  so  t 
thôtld  it  also  be  the  last,  and  it  is  generally  to  be  thought, 
that  it  should  only  be  sÉriven  for  when  nothing  else  must  \>e 
lacking.  The  crown  alone  ornaœents  the  purple  oLantie^  over  îîûicb 
the  ordinary  covering  would  be  puérile. 

The  effect  of  the  «agnificence  peculiar  to  the  perforated  st- 
one spire  is  entirely  lost  in  its  irodern  incitations  in  cast  iron. 
It  is  a  confusion  of  id-^a  to  oompel  the  latter  material  to  take 
a  form  entirely  foreign  to  it.  Every  attempt  is  in  reality  noth- 
ing else,  than  if  one  wîre  to  require  a  cast  iron  lamp  post  aric 
to  hâve  the  form  and  strength  of  a  corbel  .  Indeed  no  objection 
could  be  raised  to  a  ca'?t  iron  spire  in  itself,  whose  forms  ^rere 
even  developed  from  the  nature  of  the  material,  but  so  far  such 
attempts  are  lamentable  failures,  and  especially  as  shown  by  t^® 
spire  on  the  central  tower  of  the  cathedral  in  Eo«en. 

The  construction  of  the  perforated  stone  spire  differs  accor- 
ding  to  the  dimensions. 


>«26 

C-    Construction  of  thë  sarfaces. 

In  smaller  dimensions,  which  periuit  composing  the  side  of  the 
octagon  of  a  single  slab  ir  width,  thèse:  slabs  are  so  placed 
above  each  otner,  that  the  butt  joints  aiternate  at  the  ansles 
(f  in  Figs.  1425  and  1425  a),  Thereby  is  determined  the  width 
of  the  plain  surfaces  aocompanying  the  angles  of  the  spire  by 
the  need  of  leaving  to  the  slab  the  necessary  thickness  at  the 
joint  f. 

The  simplest  case  would  then  be  as  shown  by  &'ig.  1425,  to  fornî 
guadrangular  panels  and  arrange  the  tracery  in  them,  so  that  ths 
height  of  each  panel  should  about  equal  its  average  breadth,  or 
to  give  ail  panels  approximately  se  that  the  lowest  panel  is  n 
nearly  square. 

Greater  freedom  in  the  treatment  of  the  tracery  results  fron 
abandoning  the  quadrang'ilar  form  of  slab  and  the  allowance  of 
bed  joints  which  directly  eut  the  bars  of  the  tracery  at  right 
angles  (Pig.  1426).  According  to  the  sane  System  in  larger  dim- 
ensions the  separate  sides  of  the  octagon  may  be  composed  of 
several  pièces  in  width,  alwans  with  the  condition  that  the 
joints  eut  the  bars  of  the  tracery  at  right  angles. 

But  there  as  in  a  horizontal  arch  occurs  a  pressure  of  the  s 
separate  pièces  toward  the  angle,  thereby  producing  in  tne  iat- 
ter  the  ihcà^t.';âièected  outward,  they  weaken. 

A::resistance  to  the  latter  results  from  the  weight  and  the 
stiffness  of  the  projecting  ribs,  either  at  one  or  both  sides, 
whose  construction  is  nearly  analogous  to  that  of  the  ribs;  i.e., 
the  separate  pièces  of  them  rest  on  each  other  and  receive  the 
perforated  slabs  of  the  walls  of  the  spire,  as  the  vault  ribs 
at  the  masonry  of  the  compartiEents.  Therefore  in  plan  they  re- 
ceive in  ths  simplest  case  about  the  shape  given  in  Fig.  142/. 

Just  as  the  ribs  of  the  spire  présent  by  their  dimensions  the 
deflection  of  the  walls,  so  do  ths  walls  prevent  any  benaing  of 
the  ribs  toward  each  other.  îo  increase  this  résistance  and  -en- 
erally  for  a  stronger  connection  in  larger  dimensions,  the  sepa- 
rate tracer^  divisions  must  pe  divided  at  certain  heights  by  h 
horizontal  long  slabs  or  stone  beams,  which  lie  as  ties  betTjeen 
the  ribs  and  form  firm  bands  around  it. 

?ig.  1423  rspresento  the  lower  part  of  an  octagonal  sids  of 
the  Freiberg  spire,  nhe^e  the  ribs  proper  do  not  projecu  oui^sias,! 
while  the  pièce  v  on  which  rest  the  crockets  bas  little  structurai 
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iD3portancç  and  those  ribs  are  set  with  only  one  tongue  aod  fur- 
thsr.i  are  conneoted  by  single  iron  pins. 

For  th©  height  of  each  division  the  ribs  consist  of  two  or 
more  stones  set  on  end  md  on  eaoh  other,  botween  which  are  in- 
serted  the  separate  traoery  slabs,  so  that  the  plan  at  the  hei- 
ght conoerned  shows  the  arrangement  of  the  joint  in  Pig.  1404. 
A  further  connection  with  the  tracery  slab  is  then  made  by  a 
header  a,  at  the  height  of  which  falls  the  Joint  marked  f.  On 
the  headers  a  are  then  laid  the  long  pièces  b,  whose  butt  join- 
ts sometimes  are  at  th©  middle  and  sometimes  in  doubled  number 
at  both  sides  about  as  at  x,  are  again  conneoted  by  the  pièce  d 
lying  thereon,  so  that  a  bond  is  formed  at  each  division  of  the 
tracery  in  height,  whose  permanence  can  be  ensured  by  a  connec- 
tion with  tongue  and  groove  in  the  bed  joint,  as  shown  by  the 
cross  section  in  Pig.  1428  a,  or  completely  by  dowels. 

In  the  succeediag  divisions  of  the  Freiberg  spire  the  headers 
a  are  omitted,  and  the  "^nd  joints  f  extend  through  to  the  hori- 
zontal band,  which  then  again  are  conneoted  with  the  ribs  by 
the  pièces  b  and  d  as  headers. 

The  peculiar  System  cf  this  construction  is  not  clearly  expr- 
essed  in  the  Freiberg  s'Dire,  since  each  horizontal  band  is  no 
ffiore  indioated  by  projections  than  the  ribs. 

Froffi  the  original  draiinés  of  the  towsrs  at  Cologne,  there  i.:- 
pears  to  resuit  a  consistent  construction  of  the  ribs  ana  tands, 
in  so  far  that  both  parts  are  indicated  by  bold  meiEbers,  and  t 
thus  form  a  framework,  in  which  are  inserted  the  slabs  perfora- 
ted  in  tracery.  By  this  aiay  then  the  permanence  of  the  band  ei- 
ther  be  produced,  the  t-50  courses  lying  over  each  other  being 
altsrnatelj  ecd  joints,  or  -Rith  this  alternation  of  joints  is 
produced  by  its  connection  »ith  the  tracery  slabs  lying  above 
and  beneath  it. 

Development  of  the  ribs. 

The  ribs,  which  hâve  luch  an  essential  place  in  the  construc- 
tion of  the  perforated  stone  spire,  are  also  lound  on  the  unper- 
forated  spires  in  order  to  strengthen  the  angle  connections  au; 
chiefly  the  angles,  and  they  are  then  either  and  indeed  csst 
formed  on  the  ashlars  of  the  separate  courses,  thus  requirin^ 
a  greater  thickness  of  them,  or  in  rarer  cases,  like  the  pièce 
r  on  the  Preiberg  spire  (Pig.  1423),  they  are  attachea  x; 
bip  and  fastened  there  by  separate  headers. 
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Prorc  the  headers  couli  extend  the  cpockets,  ibich  would  only 
rsquire  a  éreater  length,  if  they  were  not  originally  found  at 
other  places,  like  the  ninnacles  and  apexes  of  gables,  so  that 
the  transfer  of  them  te  the  spire  for  their  décorative  effect 
is  to  be  assumed  as  determined.  On  the  îreiberg  spire  then  are 
ffiade  in  the  saine  pièces  îiith  thèse  angles  as  already  mentioned 
above,  and  later  sere  fastsnde  to  the  spire  by  iron  claires. 
Yet  this  construction  is  only  to  be  regarded  as  a  help  in  need, 
the  cutting  then  in  the  ashlars  of  the  courses  or  a  deeper  ins- 
ertion in  the  angle  of  the  spire  is  likeîîise  to  be  preferred  in 
everj  case.  To  the  size  and  spacing  of  tne  crockets  applies  ïïh- 
at  was  said  concerning  oinnalces,  i.e.,  neither  can  be  assumsà 
a  relation  ti   the  naniber  nor  size  ijo  the  dimensions  of  the  spire. 
Before  ail  is  required  a  clear  and  easily  recognizable  fori,  se 
that  already  on  this  ground  the  older  and  volute  forics  deserv3 
préférence.  On  one  of  the  original  sketches  oi  the  toîfer  of  the 
Strasburg  icinster,  thsj  are  replaced  by  an  arch  îrith  cusp,  :Tfai- 
ch  also  oocurs  on  the  tracery  gables. 

Passages  and  in termedi ate  stories. 

The  dormers  opened  in  the  spire  (?ig.  1424)  ntilize  the  wall 
01  the  sDire  to  succort  the  vettical  front  and  side  walls;  suoh 
a  loderate  load  reduces  the  stabilitr  verj  little.  Never  injur- 
ious  and  often  useful  to  stiffen  the  bond  appear  those  passages 
placed  on  projecting  ccnices  -.vith  perforated  balustrades  (Jig. 
1430),  as  they  are  siiiply  found  foririag  four  gacles  above  tûs 
base  of  the  spire  on  the  «iarburg  towers.  On  certain  irorks  of 
the  later  time  are  then  freguently  repeated,  lost  extensiveiy 
on  the  original  drawing  of  a  tower  of  the  cathedral  of  Begeos- 
burg,  where  then  above  the  angles  of  the  spire  they  bave  pisrs 
crowned  by  pinnacles,  tiat  below  the  bases  of  the  çinnacles  are 
connected  with  the  ries  of  the  spire  by  ilying  cuttresses,  tn^t 
again  join  beloîf  the  ccbelling  c:  the  nsarest  calastrade  acovs 
theiD.  In  sucn  a  forŒ  they  doitinate  the  entire  structure  and  ne- 
arly  neutralize  the  effect  of  the  ascending  line  of  the  spire. 

?roiii  the  same  structural  principle  results  the  design  of  an 
intermediâte  story  opened  by  ifindows  at  a  proper  height  of  tbe 
spire,  whereby  it  is  seoarated  into  tto  divisions,  about  ss  in 
Pié.  1429.  The  thicknes^  of  the  vertical  walls  of  the  intsnsd- 
iate  jtortion  can  be  gre'iter  than  that  of  the  loîier  ;?3ll  ci  tns 
spire,  and  must  suffice  to  resist  the  thrust  ci"  the  upper  part. 
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Prom  the  headers  couli  extend  the  cpockets,  ihich  would  only 
require  a  éreater  length,  if  they  were  not  originally  found  at 
other  places,  like  the  r)innacles  and  apexes  of  gables,  so  that 
the  transfer  of  them  to  the  spire  for  their  décorative  effect 
is  to  be  assumed  as  determined.  On  the  ïreiberg  spire  then  are 
Iliade  in  the  same  pièces  with  thèse  angles  as  already  mentioned 
above,  and  later  were  fastende  to  the  spire  by  iron  claïups. 
Yet  this  construction  is  only  to  be  regarded  as  a  help  in  need, 
the  cutting  theiE  in  the  ashlars  of  the  courses  or  a  deeper  ics- 
ertion  in  the  angle  of  the  spire  is  likewise  to  be  preferred  in 
everrj  case.  To  the  size  and  spacing  of  the  crockets  applies  -.tû- 
at  was  said  concerning  oinnalces,  i.e.,  neither  can  be  assumed 
a  relation  t£   the  number  nor  size  to   the  dimensions  of  the  spire. 
Before  ail  is  required  a  clear  and  easily  recognizable  fon,  so 
that  already  on  this  ground  the  older  and  volute  forms  deservs 
préférence.  On  one  of  the  original  sketches  of  the  tower  of  the 
Strasburg  icinster,  thej  are  replaced  by  an  arch  îîith  cusp,  ïïhi- 
ch  also  occurs  on  the  tracery  gables. 

Passages  and  in  ternuedi  ate  stories. 

The  dormers  opened  in  the  spire  (Pig.  1424)  utilize  the  wall 
of  the  spire  to  support  the  vettical  front  and  side  walls*  sucn 
a  nioderate  load  reduces  the  stabiiitr-  ver^  little.  î^ever  injur- 
ious  and  often  useful  to  stiffen  the  bond  appear  those  passages 
placed  on  projecting  comices  with  perforated  balustrades  (?ig. 
1430),  as  they  are  simply  found  fornoing  four  gables  above  the 
base  of  the  spire  on  th'=;  Marburg  towers.  On  certain  works  of 
the  later  time  are  then  frequently  repeated,  most  extensively 
on  the  original  drawing  of  a  tower  of  the  cathedral  of  Regens- 
burg,  where  then  above  the  angles  of  the  spire  they  hâve  piers 
crowned  by  pinnacles,  that  below  the  bases  of  the  pinnacles  are 
connected  with  the  ribs  of  the  spire  by  flying  buttresses,  that 
again  join  below  the  ccrbelling  of  the  nearest  balustrade  above 
them.  In  such  a  form  they  donoinate  the  entira  structure  and  ne- 
arly  neutralize  the  effect  of  the  ascending  line  of  the  spire. 

FroiD  the  same  structural  principle  results  the  design  of  an 
intermediâte  story  opened  by  Windows  at  a  proper  height  of  the 
spire,  whereby  it  is  seoarated  into  tTO  divisions,  about  as  in 
Pig.  1429.  The  thicknes«5  of  the  vertical  walls  of  the  intermed- 
iâte ^rtion  can  be  greater  than  that  of  the  lower  wall  of  the 
spire,  and  must  suffice  to  resist  the  thrust  of  the  upper  part. 
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Deïow  the  vertical  wall  results  no  difficulty,  since  hère  the 
pressure  ia  the  bond  équilibrâtes  til  (p.  614).  The  thickness 
of  the  walls  of  the  two  portions  luay  differ. 
Stairs  and  pinnaolos  on  the  angles. 

The  grandest  and  lEOSt  spirited  application  made  of  the  supp- 
orting  power  of  the  spire  is  shown-by  the  north  toîyer  of  Stras- 
burg  niinster.  The  construction  of  this  is  so  well  kn^wn  an  is 
represented  so  naasterly  by  7iollet-le-Duc  (Dictionary,  Vol.  V, 
p.  439),  that  I  shall  hère  limit  myaelf  to  a  bried  description 
of  the  System. 

Por  at  the  height  of  the  base  (Pig.  1431)  a  stair  tower  ppoj- 
ects  from  four  of  the  six  angles  of  the  spire,  whose  newel  sta- 
nds at  the  angle  a,  and  irhich  only  contains  the  steps  from  c  to 
d.  From  the  first  is  th3n  developed  a  second  stair  toirer,  whose 
piers  e  and  f  stand  on  those  of  the  lower  part  of  the  tower, 
while  g  and  h    rest  on  the    walls  of  the  tower,  the  front  corner 
pier  being  plaoed  on  the  newel  a.  This  second  stair  tower  cont- 
ains the  steps  from  d  to  i,  and  supports  in  the  same  manner  a 
succeeding  one,  so  that  the  course  of  the  steps  follows  the  dot- 
ted  spiral  in  Pig.  1431.  There  are  now  developed  on  each  angle 
six  of  such  stair  towers  over  oach  other,  by  which  one  reaches 
the  height  of  a  landing  from  which  a  stair  winding  around  the 
centre  of  the  spire  reaches  a  middle  turret  crowning  the  spire. 
Between  those  eight  stair  towers  the  walls  of  the  spire  are 
riohly  decorated  by  traoery. 

Such  loading  of  the  rib  of  the  spire  is  often  verj  favoracle 
statically  (p.  609),  and  in  another  form  is  expressed  by  the 
change  âf  the  crockets  into  pinnacles,  «hose  supports  are  eut 
on  the  ashlars  of  the  soire,  while  the  body  and  finial  are  nads 
of  separate  pièces.  An  example  is  shown  by  a  stair  tower  on  the 
south  side  of  Strasburg  minster.  Yet  this  produces  a  psculiar 
spiny  appearance. 

Brick  spires. 

The  érection  of  sipres  in  brickwork  follows  substantially  ths 
same  prlnciples  and  only  reouires  simpler  design  and  détails, 
and  there  the  bed  joints  niay  like  eut  stone  spires  be  normal  to 
the  inclination  of  be  horizontal.  Yet  horizontad  beds  either  ds- 
mand  bricks  of  spécial  shape  or  a  stepped  surface.  Still  on  ac- 
count  of  the  height  and  the  steep  inclination,  the  resultin^ 
small  width  of  the  step*;  is  scarcela  perceptible  from  below. 
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Ornamentation  of  the  surface  resalts  most  siniply  and  suitably 
by  a  pattern  made  of  bricks  of  différent  colors. 

As  in  stone  spires  the  termination  will  be  of  solid  masonry, 
and  the  crowning  will  either  be  of  eut  stone  set  there,  an  orn- 
anient  of  terra  cotta,  or  finally  only  by  a  lead  cap  covering  t 
the  base  of  the  iron  roi  and  the  joints,  which  is  then  capabèe 
of  any  richer  form. 

In  a  manner  entirely  "^imilar  to  that  of  stone  spires,  there 
may  also  be  formed  hère  openings  of  différent  shapes,  jirst  be- 
ing  simple  slits,  then  those  openings  formed  like  dormers  aboat 
as  in  ?ig.  1432,  yet  the  latter  only  witû  horizontal  Joints. 
The  position  of  joints  normal  to  the  inclination  luakes  possible 
certain  circular  or  polvgonal  shapes,  thus  more  openings  like 
tracerj  (Fig.  1432  belo'-s),  that  are  naturally  often  enlarged  a 
and  occupy  large  surfaces.  A  complète  perforation  of  the  brick 
spire  like  one  of  stone  with  spécial  shaped  tracery  parts  how- 
ever  does  not  exceed  the  limits  of  possibiliiy,  but  still  is 
not  advisable. 

Generally  the  dupâbility  of  good  brick  materials  is  also  sub- 
jeot  to  certain  limitations  in  a  place  exposed  to  weather  in  s 
such  a  hàgiJ^.dtegree ,  (5ne  must  avoid  too  ornatnental  détails,  also 
with  the  use  of  a  thickness  of  only  balf  a  brick  walls  for  the 
smaller  spires  or  for  the  upper  part  of  larger  towers,  meo  must 
be  oareful  unless  the  best  material  (best  glazed  hard  clinkars) 
and  reliable  waterproof  mortar  (  tolerably  rioh  cernent)  are  useà. 
Good  glazing  can  subs tan ti ally  increase  the  durabilitn  of  bricks, 
for  whioh  proof  is  given  by  tho  so-called  blue  tower  at  Lflbeck 
dating  from  about  the  1  *>  th  century,  whose  iralls  are  constructed 
with  alternating  red  and  black  glazed  bricks,  the  former  being 
corroded  for  several  inches  in  depth,  while  the  original  surfa- 
ces reœain  on  the  latter.  Glazing  badly  crumbled  and  with  many 
hair  cracks  may  be  more  injurious  than  useful.  As  a  defective 
substitute  for  good  glazing  or  other  bricks  resisting  weather 
may  serve  a  coating  of  the  best  possible  mortar,  which  also  oc- 
curs  on  stone  spires  of  rubble  masonry,  and  is  found  on  the  to*- 
er  at  Treysa  represented  in  ?ig.  1410  and  the  Eschenheimer  toifer 
at  Prankfort.  The  mortar  must  be  replaced  after  injury  by  weatt- 
er,  sinca  otherwise  the  softer  bricks  beneath  it  will  be  attacic- 
ed  at  injured  places,  and  in  this  consists  the  defect  of  the 
coating,  which  otherwis'=)  as  a  coating  is  inferior  in  style  te 
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the  appearance  of  the  proper  material,  but  is  aot  to  be  rejected 
so  long  as  it  does  not  imitate.a  différent  material. 

?or  the  construction  of  the  angles  are  required  bricks  of  spé- 
cial shapes  alread^  on  account  of  the  obÉuse  angle,  which  can 
then  be  furnished  with  a  projecting  member.  Sut  tbis  contriout- 
es  but  little  to  the  ve^^i   désirable  strengthening  of  the  bips 
with  theitflialtails  of  the  spire,  and  therefore  is  better  a  bon- 
ded  projection  in  bonded  masonrj  according  to  &"'ig.  1433-  A  str- 
ong  bond  at  the  hips  and  the  internai  strengthening  or  at  least 
an  internai  filling  of  the  angle  is  very  advantageous.  ?or  rich- 
er  ornamentation  the  rifcscor  angles  without  ribs  can  be  combined 
with  crockets  of  terra  cotta  or  better  of  stons.(F'ig.  1434). 

6.  Stresses,  thickness  of  walls  required  and  th- 
rusts  of  niasonrrj  roofs. 

Conical  spires. 

If  it  be  desired  to  support  against  each  other  two  thin  walls 
in  mortar  unable  to  resist  tension  as  in  ?ig.  1435,  then  the  m 
ffiasonr.T;  will  fall  inwarl  after  carrying  the  uppor  portion  up  h 
high.  If  it  could  only  be  made  durable  so  that  the  upper  angle 
can  be  made  solid,  so  that  the  line  of  support  can  find  its 
place  within  it  (?'ig.  1436),  or  such  a  great  load  be  laia  on  it, 
tiiût  a  coprespondingly  steep  line  of  support  can  be  foriEed  the- 

rein  (?ig.  1437). 

It  is  othsrîïise  for  a  roof  of  conical  lorn),  hère  also  the  pa- 
rts of  the  struts  that  ^ould  fall  ir  hinder  each  other,  when 
they  support  themselves  against  sach  other  in  the  form  of -a 
ring  (Pig.  143S).  îhe  niasses  pressing  inward  produce  a  ring 
compression,  which  is  the  greater,  the  flatter-.tfae^cone. 

Ring  compression  aid  longitudinal  compression. 
Therefore  in  the  cône  are  to  be  distinguished  two  kinds  of 
compression  in  the  covering  surface? —  1,  a.   ring  compressioD  t 
that  is  strongest  below  and  gradually  diminishes  upward  till  it 
becomes  0  at  the  apex;  ?,  an  oblique  coDQpression  dirscted  do;tn- 
ïïard,  that  by  the  effect  of  the  weight  of  the  stones  is  trans- 
mitted  from  stone  to  stone,  and  thereby  also  gradually -increas- 
es  froiE  above  dowmiard;  it  may  be  terined  longitudinal  compress- 
ion, ^or  a  cône  under  the  influence  of  its  own  îîeight  it  nay  ce 
assunied  with  sufficient  accuracy,  that  the  longiludinal  conicres- 
sion  in  the  sides  passes  down  at  the  middle  of  the  thickness  :: 
the  wall,  for  if  it  would  take  a  différent  direction,  then  ^as 
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ring  compression  acts  to  equilibrate  it,  an  advantage  that  the 
conical  vault  bas  in  coiiiDon  with  ail  dômes  compressed  in  the 
direotioQ  of  a  ring  (p.  55)- 

Load  on  the  abutœent  and  tbrust  on  it. 

The  compression  of  the  conical  spire  on  the  walls  becomes  very 
simple  under  this  assumotion.  It  is  just  the  longitudianl  comp- 
ression acting  in  the  inclination  of  the  covering  around  the  en- 
tire  cône.  To  find  it,  a  narrow  triangle  is  taken  from  the  apex 
to  the  base  of  the  covering  (?ig.  1439) •  At  its  centre  of  gravi- 
ty  0  is  applied  its  comouted  weight  G,  and  from  0  is  laid  off 
the  weight  G  vertically,  and  from  0  is  drawn  the  line  S  with  t 
the  inclination  of  the  cône,  then  from  A  l6  drawn  a  horizontal 
H,  and  the  compression  S  sought  is  found  in  direction  and  mag- 
nitude. Squally  simplf  is  it  found  by  the  équation,  S  =  -7 — . 

sin  'S 
(Hère  à  is  the  angle  of  inclination  of  the  cône,  so  that  sm  a 

=  height  divided  by  length  of  slope). 

Instead  of  this  compression  3  acting  obliquely  on  the  abutment, 

it  is  more  convenient  to  calculate  with  its  components  (see  bot- 

tom  of  the  Pig.).  The  vertical  component  loads  the  abutment  and 

equals  the  weight  G  of  the  corresponding  portion  of  the  cône; 

the  horigontal  component  H  forms  the  thrust  against  the  abutnent, 

and  is  found  by  the  parellelogram  of  forces  (at  bottcffi  of  dra;?- 

ing),  or  yet  more  simple  from  the  already  mentioned  triangle  of 

forces  0  A  B,  whose  base  represents  its  magnitude.  Instead  of 

drawing  it,  this  may  be  calculat^d  from  the  équation: — 

H  =  G  cot  '1,  (or  H  =  —-)• 
^  n 

The  thrust  H  acts  radially  at  the  entire  circumf erence'  if  in 

the  preceding  équation  ^or  G  is  substituted  the  weight  of  the 

entire  cône,  then  is  obtained  the  sum  of  ail  thrusts  acting  at 

the  circumf erence.  If  it  be  desired  to  obtain  the  thrust  for  a 

1 
smaller  portion,  for  ex^mcle  —  of  the  ci rcumf erence,  then  this 

12 
total  thrust  is  divided  by  12,  or  there  is  substituted  in  the 

preceding  formula  only  t/l2  of  the  weight  of  the  cône.  Also  for 

such  small  portions  of  the  circumf erence  (Pig.  1440)  the  thrusts 

still  diverge  somewhat,  so  that  their  résultant  will  be  somewhat 

smaller  than  their  sum  (in  proportion  to  the  length  of  the  chora 

to  the  length  of  the  arc);  but  the  différence  is  but  small,  ;-i^' 

ounting  for  1 /I  ?  tlt-  ci  ^cmi  f  e.  r^  r;  (.  t  to  about  1  l/2  per  cent,  ^or 

1/6  circumf ^rence  to  about  5  per  cent,  for  1/4  to  about  10  per 

cent,  for  l/S  to  about  17  1/2,  and  for  l/2  to  S6  1/2  per  cent. 
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The  oomputed  tbrasts  can  thus  be  reduced  in  this  proportion   if 

the  correspondingly  lar?e  portions  of  the  wall  oan  be  regarded 

as  sufficiently  connect3d  togetber.  «.or  a  square  tower  as  a  raie 

can  be  taken  l/4  the  perimeter  in  considération  ('indeed  with  the 

angle)  for  an  octagonal  tower  with  round  spire  correspondingly 

1/8,  and  for  oircular  walls  a  pièce  of  the  wall  between  the  lar- 

ger  window  openings,  or  also  a  linear  m  of  the  perimeter,  where- 

by  the  calculation  is  iideed  abundantly  safe.  Otherwise  the  cal- 

culation  of  the  abutment  is  exaotly  the  sanne  as  for  vaults  (p.l40ài 

Thrusts  for  différent  heights  of  the  spire. 

F'or  equally  heavy  spires  of  différent  heights  the  thrust  is 

about  ia  la^eFse  ration  to  the  heigtts,  as  for  exauple  if  the 

height  be  to  the  bottoœ  widtù  as  4  to  1,  the  thcjast  is  1/3  of 

the  weight;  for  a  height  of  3  to  1,   the  thrust  is  1/6  of  the 

weight;  for  2  to  1,  it  is  1/4,  but  for  1  to  1,   it  is  1/2  ths 

weight,  for  half  the  height  (inclination  of  45°)  the  thrust  is 

equal  to  ths  weigbt. 

Otherwise  the  proportion  of  spires  of  equal  vreight  be  not 

compared,  but  those  of  equal  thickness  of  v^alls,  whereby  the  Icv/ 

spires  weighMess  thar  high  ones,  so  that  almost  exactly  ths  saœe 

thrust  occurs  for  spires  of  sizfold,  fourfold  or  double  hsights, 

first  if  they  are  yet  lower,  the  thrust  notable  increases  (ses 

last  column  of  Table  on  p.  607). 

?rom  this  îDay  one  conclude,  that  on  account  of  economy  of  la- 

terial  it  would  be  préférable  to  maks  spires  flatter,  but  this 

is  not  so,  for  just  the  greater  weight  of  the  high  spire  that 

rests  on  the  inner  edge,  and  thus  on  a  very  favorable  place  on 

the  resisting  wall,  lends  to  it  a  greater  stability.  A  coEpari- 

son  of  the  forces  acting  of  the  abutnient  in  Figs.  1441  and  1441  a 

best  rspresents  this.  !.!oreover  tall  spires  are  more  easily  er; 

ted,  entirely  aside  froni  their  more  préférable  effect  archi&s 

What  is  said  hère  on  'îonical  roof  almost  exactly  appltes  also 

to  the  thrust  of  pyramidal  Epires  (see  below). 

Bautraiixing  the  thrust  by  tension  rings. 

The  thrust  of  the  cône  may  be  received  by  a  tension  riné  iûS- 

a  r 
tead  of  the  stability  of  thé  wall,  where  a  tension  Z  = 
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or  '6 
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,  prevails.  3  is  the  total  weight  of  the 
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wall,  q  is  xhe  weight  c-^  1  sq.  m  of  the  surface  of  the  coverin-, 

a  is  the  angle  of  inclination,  and  r  is  the  radias  of  the  base. 

^et  there  be  obtained  the  magnitude  of  the  thrust  and  of  t-^® 


tension  in  a  ring  at  ths  base,  for  a  oonioal  spire  of  brick  ma- 
sonry  25  cm  thick  and  W3ighing  1800  kil  per  ou.  m,    with  6.0  œ 
inside  and  therefore  6.5  m  outside  diameter,  with  3  1/2  fold  h 
height,  bence  21  oo  inside  and  22.75  m   outside. 

The  weight  is  by  subtiraction  of  the  hollow  froœ  the  solid  vol- 
ume of  the  cône,  and  this  amounts  to;  g  "  -  x  6.5^'7I^  x-  x  22.75 

—  -  X  6^  xffx  -  X  21)  1800  *  97,000  kil.   The  total  thrust  = 

4  3         1 

H  «   G  oot  a  »  97,000  x  -  «  14,000  kil  in  round  numbers.  Since 

the  circumf erence  amounts  to  about  20  m,  there  is  700  kil  thrust 

G  cot  a     14,000 

per  Imear  m.  The  tension  in  the  ring  -  z  * « « 
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2,200  kil  in  round  numbers.  But  this  is  a  lery    small  ring  tins- 
don,  that  may  already  be  received  by  an  iron  ring  of  8  sq,  cm  in 
cross  section.  Instead  of  it  this  small  tension  œight  pe  neutr- 
alized  by  a  oirole  of  stone  slabs  or  ashlars  interlocked  or  cl- 
acBped  together  at  the  louer  part  of  the  spire  or  upper  part  of 
the  vall,  and  also  the  simple  indenting  and  résistance  of  the 
masonry  to  tension  will  mostly  suffice  for  it.  If  the  masonry 
has  a  tensile  résistance  of  only  l/2  kil  per  sq,  cm,  1/2  sq.  œ. 
cross  section  of  the  wall  ring,  thus  an  enclosing  wall  of  a  few 
courses  2  or  3  bricks  tbick  suffices  to  neutralize  the  entire 
thrust  of  the  spire,  gut  since  a  greater  height  of  the  wall  may 
hâve  an  effect,  the  tensile  stress  almost  disappears.  Thus  irhen 
one  counts  on  a  certain  and  even  so  small  tensile  résistance  of 
the  masonry,  that  certainly  on  account  of  any  vertical  cracks 
in  unequal  settlement  has  a  certain  considération,  thep  the  ef- 
fect of  thrust  of  steep  tower  spires  on  walls  need  not  be  cons- 
idered  at  ail . 

Calculation  of  longitudinal  and  ring  stresses. 
îo  compute  the  longitudinal  stresses  in  the  cône  at  an-j  point, 
one  conceives  a  horizontal  plane  cutting  acj^oss  the  cône,  and 

eiDDloys  the  formula  already  given:-  S  =  -t- — ,  whers  C  =  wsight 

sig  a 
of  the  entire  upper  part  of  the  cône  eut  oir,  or  isay  represent 

a  triangle  of  this,  while  S  correspondingly  dénotes  the  longit- 
udinal compression  at  the  entire  circumference  or  at  the  base 
of  the  triangle  considered. 

The  ring  stress  is  obtained  by  the  formula:-  U  =  --—— r-  • 
If  one  conceives  that  a  ring  is  eut  from  tae  cône  by  two  pâr- 
allel  horizontal  planes,  and  its  weight  ts  computed,  which  is 
introduced  as  g  in  this  formula,  this  gives  the  ring  stress  oc- 
curring  in  the  ring  eut  out.  If  the  sum  of  ail  ring  stresses  a 
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acting  froiD  top  to  bottoïc  is  to  be  obtained,  this  is  onLy  the 
entire  weight  G  of  the  cone,that  is  to  be  substituted  for  g-  t 
then  is  obtained  exactlv  the  same  value  that  occurs  below  as 
tensile  stress  in  a  tension  ring  to  neutralize  the  thrust. 

Por  cônes  of  uniform  '^eight  of  the  covering  ((  for  1  sq.  m 
araa),  the  longitudinal  compression  and  ring  teniion  as  w«ll 

as  the  thrust  are  also  found  by  the  forœulas:- 

2 

s  *   --  (r^  +  h^);   u  #  -—   ;   b  =  — . 

3  h  h  2  sin  a 

Hère  s  "  longitudinal  compression  J>er  sa  of  circumf erenoe,  u  = 
ring  stre^.i  per  m  length  of  covering  in  vertical  section,  and 
b  =  thrust  per  m  of  ciroumf erence .  Then  r  and  h  are  radius  and 
height  of  the  cône  frono  the  point  of  the  coyering  considered. 
It  is  to  be  noted,  that  cônes  with  equal  tbickness  of  wall  is 
not  synonomous  with  cônes  of  equal  weight  of  wall,  but  that 
the  différence  is  small,  if  ail  dimensions  are  referred  to  a  m 
mathematical  conical  surface  lying  in  the  middle  tbickness  6f 
the  wall.  The  preceding  formula  makes  possible  a  comparison  of 
the  longitudinal  and  ring  stresses,  which  are  equally  great  at 
each  point  for  a  cône  of  45*  inclination,  and  otherwise  increase 
in  proportion  to  the  height.  Por  flatter  cônes  the  ring  stress 
exceeds  the  longitudinal  compression,  but  coversely  for  steeper 
cônes  the  ring  stress  is  much  the  smaller.  The  succeding  Table 
gives  the  relation  of  longitudinal  and  ring  stresses  for  différ- 
ent inclinations  . 

Stresses  in  conical  roofs  of  masonry. 
(See  Table  on  p.  607). 

Example.  ^    great  tower  spire  is  12  m  wide  âr  =  6  m)  and  43  nr: 
high,  of  eut  stone  weighing  2400  kil  per  eu.  m,  for  a  wall  40 
cm  thick  has  a  weight  of  q  -  2400  '<  0.40  =  960  kil  per  sq.  s  of 
surface,  and  thus  accorlin,^  to  the  Table  exerts  at  base  a  longi- 
tudinal compression  per  «  of  ci rcumf erence  of  4  l/l6  ^  960  x  Ç 
^  33400 

«  23.400  kil.  Hence  1  sq.cm   would  be  stressed  =  about  t 

'  4000 

kil.  Conversely,  the  ring  stress  at  the  base  would  be  only  " 

-  «  960  X  6  =  720  kil  per  lin.  m  of  inclined  surface,  thus  per 
S  720 

SQ   cm  it  only  is  '  0.18  kil  stress.  The  same  stresses  m 

^*  4000  .  . 

both  directions  would  also  resuit  for  greater  or  lesser  tnicK- 

ness  of  the  wall. 

Requirod  tbickness  of  wall  of  spire. 
3ince  the  stress  in  the  aiaterial  is  independent  of  the  thicl" 
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thickness  of  the  wall,  one  would  then  be  able  to  bnild  a  cône 
loaded  only  by  its  own  weight  as  thin  as  desired,  By  unforeseen 
oblique  loads,  but  especially  by  the  wind  pressure,  that  may  id 
materially  and  substantialln  displace  the  stresses  (chiefly  in 
the  direction  of  a  ring,  which  prescribes  certain  limits.  Onder 
the  effect  of  wind,  the  ring  stresses  no  longer  retain  the  acc- 
urately  course,  but  at  the  wind.?ard  side  and  opposite  this  on 
the  external  surface  and  on  interniediate  points  are  moved  near- 
er  the  internai  surface,  whereby  greater  angle  pressure  as  well 
as  tensile  stresses  may  be  produced,  indeed  most  easily  on  spi- 
res with  verj  small  riD<^  compression  (slender  spires  and  domic- 
al  curved  spires  are  optDOsed  to  the  ?find  pressure  rather  at  a 
disadvantage).  '^hen  the  masonry  is  only  rather  more  secure  by 
strength  of  mortar  or  bv  icdenting,  any  danger  from  wind  almost 
entirely  disappears.  In  gênerai  may  one  assume,  that  a  thickness 
of  the  wall  of  from  1/24  to  1/30  of  the  vridth  for  light  material 
and  of  1/30  to  I/36  of  the  width  for  heavy  and  strong  material 
suffices,  but  that  ohe  can  go  yet  farther  for  particularlj  good 
construction,  especially  if  at  certain  distances  in  height  ars 
built  internally  projecting  and  strengthening  rings. 

The  thickness  of  the  '-^all  can  be  made  uniform  up  to  tne  apex 
or  bs  diminished  upward.  Brick  towers  can  be  made  1/2  brick  th- 
ick  for  d  lower  diameter  of  3  or  4  m  ap  to  1  brick  for  7  diams- 
ter.  If  the  spire  must  be  less  than  1  brick  thick,  then  it  is 
ffiost  advisable  to  carrj  this  thickness  to  the  apex,  becauss  ths 
lesser  tjiickness  in  the  upper  part  reduces  the  weight  little, 
but  therefore  requires  more  careful  construction.  For  somewhat 
greater  widths  the  change  to  1  1/2  bricks  may  be  by  internai 
projections  of  rings  and  ribs.  îhe  ccnical  spires  of  brick  on 
mediaeval  towers  mostly  hâve  a  thickness  of  1  brick. 
Overthrow  by  vrind. 

The  danger  of  the  overthrow  of  masonry  spires  by  wind  is  net 
great!  it  occurs  with  200  kil  wind  pressure  per  sq.  m  of  the 
full  cross  section  for  brick  towers  1/2  brick  thick,  or  corres- 
pondingly  heavy  towers  of  eut  stone  with  5  to  6  fold  height,  f 
for  spires  1  brick  thick  the  danger  of  overthrow  no  longer  coites 
into  considération.  On  the  location  of  the  kern  of  the  compres- 
sion and  of  angular  compression  by  wind,  see  farther  below  (p.c2/i 
Circular  compression. 

The  stability  of  the  spire  is  best  ensured,  if  the  thicknsss 
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of  its  ïîalls  be  made  so  great,  that  a  circle  can  be  described 
in  the  ground  plan,  whereby  this  rin^-shaped  transfer  of  the 
compression  is,fflade  possible  as  in  the  cône.  Therefore  for  the 
octagon  a  thickness  of  the  walls  of  at  least  1/24  of  the  clear 
width  is  necessary,  but  it  is  better  to  take  1/20,  so  that  the 
circle  may  reniain  at  a  distance  froni  tne  angles.  îost  easily  t 
the  circle  cuts  inside  at  the  angles  a,  and  therefore  for  other 
reasons  an  internai  strengthening  b,  c  or  d  is  very  advantagaous 
since  it  icakes  possible  a  ring-shaped  transmission  of  the  comp- 
ression with  walls  of  1/24  or  even  1/30  of  the  clear  width. 
Polygonal  compression. 
If  the  walls  are  so  thin  that  a  circle  can  no  longer  be  arawn 
within  theDû,  durability  is  not  thereby  excluded,  for  segmentai 
arched  lines  of  support  can  be  drawn  iritnin  the  sides  (Pig.  1443 
which  intersec;  st  Lbe.  ^x>£leh   ir  c  îciit  ?,  there  producing  a 
résultant  S  directed  out^ard.  While  thus  the  icasonry  of  tne  si- 
des presses  inward  by  its  gravity,  the  angles  of  the  spire  seek 
to  press  outsard.  îhe  latter  can  be  equilibrated  by  sufficient 
weight  Q  of  the  hips  or  ribs,  that  presses  inward  with  a  fores 
=  0  cot  a  (see  further  below  under  wind  pressure).  If  the  wei^ht 
of  the  hip  including  the  strips  of  lEasonr;^  connected  therewith 
at  both  sides  does  not  '^uffice  for  this  counter  pressure. 

stresses  at  top  anl  bottom. 

There  finally  remains  also  the  possibiiity,  that  the  hatcaei 
portion  G  D  in  ?ig.  1444  is  thereby  preserved  from  fallinê,  thâu 
it  acts  like  a  straight  ascending  arch,  which  at  the  bottoiE  C 
and  the  upper  point  D  naturally  produce  great  end  pressures  (re- 
action compressions).  It  is  therefore  a  condition,  that  the  apps] 
part  of  the  spire  at  a  greater  height  downward  can  be  considered 
as  a  firirJy  connected  loading  body.  i^arther  belo??  the  shortsr 
slips  Ç  ?  (?ig-  1444)  may  again  act  in  ths  same  manner. 

Since  the  différent  possibilities  of  action  reciprocally  inc- 
rease  each  other,  th^  octagonal  spire  appears  as  a  statically 
favorable  form,  so  that  it  can  be  constructed  in  approximately 
is  small  thicknsBS  as  the  cône.  îven  thickness  of  the  walls  un- 
der 1/24  or  that  of  the  strengthening  angles  under  1/30,  aside 
froffi  wind  pressure  may  <5till  be  permanent,  particularly  of  a 
very  small  tensile  résistance  of  the  masonr/j  must  corne  in  oussxic 

Uost  easily  oould  an  injury  oocur  by  a  settlement  of  the  nr.as- 
OBry  under  the  middle  of  each  side  and  as  a  resuit  of  this  a  c 
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breaking  down  of  the  hatched  portion  in  Pig.  1445.  whicb  thereby 
loses  its  connection  with  the  other  parts  of  the  spire  and  with 
the  laoking  ring  compression  might  fall  in  without  endangering 
the  rest  of  the  spire.  But  even  this  would  be  possible  with  gr- 
eater  pressures  and  would  be  hindered  by  good  indentation. 
Wall  cfiushed  inwari  by  the  wind. 

The  wind  pressure  tenis  to  crush  the  wall  in,  and  it  would  th- 
erefore  be  opposed  as  above  by  a  line  of  support  (Pig.  1443), 
and  this  again  produces  at  the  angles  a  force  E  directed  outward 
which  must  be  neutralized  by  the  load  on  the  hip.  The  weight  of 
the  hip  itself,  even  with  the  strengthening  oatsids  and  inside 
is  alone  mostly  too  small  for  this,  so  that  it  is  désirable  to 
transfer  to  them  the  load  of  the  wall  surfaces  by  arches  with 
or  without  openings  in  theni  (Pig.  1446),  but  which  must  not  be 
too  flat  on  account  of  the  effect  of  the  thrust^  The  saine  purp- 
ose  can  be  fulfilled  by  yariously  shaped  openings  (Pig.  1447), 
which  at  the  same  time  reduce  the  surface  affected  by  the  wind 
pressure.  The  openings  are  also  statically  not  without  importance 

Just  on  slender  spire*?,  which  hâve  but  a  small  ring  compress- 
ion, is  most  easil'5  possible  in  the  lower  parts  a  crushing  of 
the  walls  inward  by  the  wind.  îhen  in  order  to  resist  tne  forc- 
es S  pressing  outward  (^ig.  1443),  there  often  does  not  suti'ice 
the  weight  of  the  hip  even  by  the  addition  of  the  weight  of  the 
walls,  so  that  greater  stiffness  against  bulging  must  be  given 
by  projection  of  the  ribs  externally  and  internally,  se  thatin 
a  diagonal  section  may  be  formed  a  line  of  support  as  in  Fig. 
144S.  Tbis  line  of  support  can  then  increase  the  thrust  sligbt- 
ly  at  the  base  of  the  s^ire  (which  does  not  injure  the  abutment, 
since  this  occurs  only  on  the  windward  side),  further  requirss 
the  line-of  support,  so  that  the  upper  part  of  the  spire  acts 
as  a  connected  and  loading  mass,  and  hence  a,  réduction  of  the 
thickness  of  the  walls  «ibove  is  not  favorable. 

Por  walls  much  tèo  thin  this  also  is  not  sufficient,  for  tbe 
stress  froffi  the  wind  is  niarly  in  inverse  ouadratic  proportion 
to  the  thickness  of  the  walls,  and  there  are  only  two  expédients; 
the  fèexure  stress  in  the  wall  or  the  projection  of  strengthen- 
ing rings  in  the  intermediate  ribs. 

Résistance  of  the  walls  to  bending. 

The  bending  stress  as-^umes  the  existence  of  a  certain  tensils 
résistance  of  the  masonry.  It  is  well  possible  to  count  on  tnst 
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that  in  this  case  for  carefully  executed  masonry  witfaout  cracks 
or  strong  pressures,  in  a  moderate  degree,  for  the  tension  occ- 
urs  in  a  horizontal  direction,  where  besides  the  résistance  of 
the  iBortar  the  friction  of  the  indented  and  load  stones  opposas 
while  Por  tension  in  a  vertical  sensé  the  mortar  in  the  bed  jo- 
ints comes  in  question.  But  if  one  desires  to  arrange  so  that 
tension  shall  not  oeed  to  be  relied  on  at  ail  or  only  in  the 
heaviest  storm,  then  for  thin  walls  as  an  extremely  effective 
raeans  of  stiffening  is  the  use  to  be  recommended  of  compressicn 
rings  most  simply  projecting  inside  (fig.  1449). 
stiffening  rings. 

Thèse  are  spaced  eight  to  twelve  times  the  thickness  of  the 
îïalls,  20  to  50  cm  thick  in  the  direction  of  the  height  and  with 
a  horizontal  width  of  1/15  to  1/13  the  width  of  the  tower  at  t 
the  place  considered,  if  the  ring  is  found  inside;  but  1/12  to 
1/15  if  it  remains  intsrnally  octagonal.  (In  this  thickness  is 
included  the  thickness  of  the  wall).  The  thin  wall  acts  under 
the  effect  of  the  wind  and  also  of  its  own  weight  between  the 
rings  above  and  below  like  an  ascending  straight  arch.  ^or  vsry 
large  spires  it  may  bs  further  reguired  to  arrange  one  or  tiro 
iïiiddle  strengthening  ribs  extending  down^vard  on  each  side  surf- 
ace in  addition  to  the  angle  ribs  (F'ig.  1449),  to  which  is  giv- 
en  somewhat  SDoaller  diE'snsions  than  those  of  the  rings. 
Thickness  of  the  walls. 

If  the  vvalls  of  the  soire  hâve  been  divided  by  such  ribs  and 
rings  into  panels,  ï^hos*^  dimensions  at  most  are  8  to  10  times 
the  thickness  of  the  walls,  then  can  the  latter  be  restricted 
to  1/24  and  even  to  1/36  of  the  width  of  the  tower,  while  other- 
wise  they  should  not  be  made  lass  than  l/l6  to  1/20  of  the  ïïidth, 
especially  when  the  bips  also  remain  without  ribs. 

Of  the  Qidest  examples  may  be  mectioned;  the  unperforated  sp- 
ire of  the  Liebfrauen  church  at  Woras  (F'igs.  1411,  1411  a),  ïïho- 
se  walls  are  1/19  of  the  width  (abutment  walls  beneath  are  of 
rubble  1/4  to  1/5  the  width  and  are  moderately  opened),  the  per- 
foràted  spire  of  Preiberg  tower  (Figs.  1406,  1423),  whose  walls 
are  43  cm  thick  for  abont  11  m  width  and  must  bs  termed  quite 
bold,  since  the  bips  project  but  little,  and  ths  rings  or  bands 
between  the  traceries  èot  at  ail.  In  a  strong  wind  ths  Jreiberg 
spire  is  exposed  to  strong  stresses,  which  would  not  ce  the  case 
with  strong  rings,  even  with  thinner  walls.  Also  the  high  and 
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narrow  piers  of  the  belfry  are  scarcely  1/6  of  the  clear  width 
and  are  to  be  termed  very  bold  abatments. 
Qalculation  of  the  thrust. 

îhe  thrust  of  polygon'il  spires  is  again  calculated  by  the  for- 
mula; H  =  G  cot  a. 

If  then  G  =  the  entire  weight  of  ths  spire,  thec  H  =  tue  cor- 
responding  thrust  at  the  êntire  circuŒference  of  the  base;  con- 
verse!^ if  G  =  weight  of  one  side  of  of  a  angle  (thus  =  1/5  the 
weight  of  the  spire  for  the  octagon),  then  results  only  the  thr- 
ust belonging  to  this  p'irt.  As  the  angle  a  is  to  be  taken  accor- 
ding  to  circuffistances  tho  inclination  of  the  side  surface  or  t 
that  of  the  hip,  which  is  somewhat  flatter,  or  a  value  iying 
between  the  two  is  to  b3  used.  If  the  weight  of  the  spire  is 
mostly  carried  down  by  the  hip,  then  musz   the  angle  a  correspond 
about  to  the  inclination  of  the  hip;  since  this  is  the  inost  un- 
favorable  case  for  the  amgnitude  of  the  thrust,  thus  it  is  well 
to  calculate  with  it  for  safety.  If  one  also  icakes  the  some^rhat 
too  unfavorable  assumption  that  the  thrusts  occurring  for  an 
eighth  of  the  spire  act  ;ïith  their  full  amount  in  the  direction 
of,  the  diagonal,  then  has  been  taken  an  assumption  as  a  basis, 
by  which  the  abutment  piers  will  not  be  too  w&ak. 

Naturally  the  aputment  pier  or  tower  wall  trust  be  sufficient- 
ly  strong,  that  it  may  resist  also  the  wind  pressure  striking 
it  and  the  sfiro.  If  the  angle  piers  of  the  tower  are  connected 
together  at  certain  hei<îhts  by  masonry,  it  is  unnecessary  to  in- 
vestigate  the  stability  of  the  separate  piers,  but  that  of  tne 
entire  œassîCthus  of  the  entire  hollow  prison  of  the  tower),  who- 
s©  stability  against  wind  is  considérable  larger  (p  686).  Other- 
wise  the  calculation  of  the  abutment  is  completed  just  as  for 
that  of  the  vaul ts . 

Calculation  of  the  longitudinal  compression. 

The  longitudinal  comp^'ession  in  the  covering  surface  and  rifcs 

acting  downward  is  calculated  by  the  formula:-  3  =  -t • 

In  regard  to  the  values  of  G  and  a  the  same  is  true,  tnat  was 
just  stated  concerning  the  thrust.  Whether  the  horizontal  colQ- 
pressiOD  constantly  increasing  downward  acts  more  in  th^  sides 
or  is  transferred  to  the  hips  dépends  on  the  construction  of 
the  spii^e  as  shown  (p  6-09  above). 

Calculation  of  the  ring  compression, 
îhe  ring  compression,  if  the  weight  of  the  spire  (or  ths  Icn 
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longitudinal  compression)  is  pretty  uniformly  distributed  over 
the  perimeter,  is  transniitted  le  about  a  circular  forni,  but  if 
the  weight  on  the  contrary  is  exclusively  carried  down  in  the 
hips,  as  for  man-/;  perfc^ated  Epires,  then  is  formed  a  compress- 
ion polygOQ,  whose  angles  lie  at  the  hips.  ttof  intermediate  ca- 
ses results  a  polygon  with  sides  somewhat  curved  outîsard. 

In  the  first^case  for  the  compression  circle  the  compression  is- 
G  cot  a  ë.   cot  a  ^  ^. 

1.  rj  =  ----;-  =  -g7233-  •    ^ 

Por  the  compression  polygon  it  is:r^- 

g   cot  a 

2.  u  =  s  = ___^. 

Hère  g  =  weight  of  the  ring  eut  out  from  the  spire,  a  is  again 

the  angle  of  inclination,  which  in  the  first  case  is  betwwen  t 

that  of  the  side  and  that  of  the  hip,  and  in  the  second  case  is 

to  be  taken  that  of  the  hip.  n  =  number  of  sldes  of  the  polygon, 

thus  =  3  for  the  octagon.  f'  =  angle  at  tne  centre  for  one  side 

of  the  polygon,  thus  =  22  1/2  for  the  octagon,  and  consequently 

sin  =  0.3327.  Then  formula  2  ïill  become  for  an  octagonal  spire; 

g     cot  a     g  cot  a 

3   2  X  -0.3327    6.123 
If  tbere  be  inserted  in  formula  1  for  a  the  angle  of  inclina- 
tion a^  of  the  side  and  in  formula  2    a  the  inclination  ai  of  t 
0  1 

the  hip,  then  will  be  obtained  the  upper  and  lower  liruiting  val- 
ues for  the  ring  compression  in  the  octagonal  spire  (see  îable). 

?or  a  spire  ;îithout  ooenings  the  compression  U  acts  in  the 
entire  height  of  the  ring  considered,  vibich  may  be  assnmsd  1  ir. 
high  in  calculating  example  1. 

Stresses  in  perforated  spires. 

?or  perforated  spires  the  height  of  the  rings  to  'be  considsr- 
ed  is  arrarged  according  to  the  kind  of  openings,  as  in  the  hat- 
ched  surface  in  ^'ig.  14S0.  3ince  ;^here  the  isidth  of  the  ring  is 
narrowed  as  at  a  b,  the  ring  compression  must  ce  transmitted 
through  this  small  cross  section.  It  is  similar  for  a  spire  en- 
tirely  divided  into  hib  ribs  and  bands  is  in  5''ig.  14^1.  ?or  this 
is  found  by  formula  2  the  ring  compression,  tnat  the  bands  r-sc- 
eive  lengthwise,  when  the  weight  g  is  inserted  for  a  horizontal 
pièce  of  the  spire  from  centre  -to  centre  of  the  rows  of  panels. 

Such  a  spire  is  a  comoletely  developed  frameTïork  in  space  wit-'- 
members  ail  compressed.  The  ring  pressure  or  correct  polygonal 
compression  is  received  by  the  séries  of  bands,  and  the  longi^' 
udinal  compression  fcy  the  hip  ribs,  to  which  the  bands  trans- 
fer  their  own  weight  and  that  of  the  panels  resting  on  thex. 
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To  calculate  tb©  magnitude  of  the  longitudinal  oompression  acc- 

ordingly  in  the  formula:-   S  »  ,  «se  to  be  inserted  for  s 

sin  a 
the  weight  of  an  eighth  of  the  spire  and  for  a  the  angle  of  in- 
clination of  the  bip,  Under  such  assumptions  is  found  there, 
H  =  G  oot  a  =  horizontal  thrust  aoting  at  eaoh  angle  on  the 
wall  of  the  tower, 

The  band  best  oonsists  of  one  long  stone  with  suffioient  rés- 
istance to  bending,  so  as  oot  to  break.  But  if  it  must  oonsist 
of  several  pièces,  then  can  it  easily  ©xert  a  thrust  on  the  an- 
gle piers  like  a  staaigbt  arch,  whilh  tends  to  bend  them  outward. 
it  is  then  advisable  to  arrange  the  traoery  in  the  panels  so  t 
that  it  supports  the  middle  of  the  band.  ^or  very  wide  panels 
can  b©  added  even  inteenediate  ribs  oarried  down  for  this  purp- 
ose.  Th©  tracery  in  the  panels  serves  in  just  the  same  mannep 
for  resisting  the  wind  as  the  X-braoes  of  th©  wood©a  spire,  to 
whioh  thèse  perforated  stone  spires  in  gênerai  are  very  nearly 
allied.  (Se©  below) . 

Ooœparison  of  stresses  and  thrusts  of  spires  of  différent 
heights  . 

To  give  a  clear  view  of  the  stresses  and  thrusts  of  polygonal 
spires  of  différent  heights,  there  is  established  the  folloiving 
Table;  the  first  flat  roofs  are  scarcely  erected,  but  are  addea 
for  comparison.  Generally  the  stresses  vary  little  from  those 
of  conical  spires  of  equal  height. 

Stresses  in  cotagonal  stone  pyramids. 
(3ee  Table  on  p.  6l2), 

a  is  the  total  weight  of  th©  spire  above  the  point  considered. 

Bxample.  A  brick  spire  25  cm  thick  is  octagonal  with  6  m   int- 
ernai and  6.5  m  ©xternal  width,  with  a  fourfold  height  of  26  m 
outside  and  24  m  inside.  A  ou.  m    of  brickwork  weighs  1800  kil.; 

the  magnitudes  of  the  stresses  and  thrusts  are  to  be  calculate. 

2  ^ 
Volume  of  a  solid  octagonal  pyramid  =  0.829  B   gjothe  existmg 

hollow  aixlka  pyramid  hîis  a  volume  accordingly  with  a  différence 

from  the  solid  of  :  0.829  (6.5^  x  —  --  ç^  ^  24^  .  g^  ^^^  ^j,  jn 

8  3 

round  numt)ers,  so  that  this  weighs  65  x  1800  *  117,000  kil  =  2. 

and  1/8  of  this  weighs  14,625  kil.  According  to  the  preceding 

G 
Table  the  longitudinal  oompression  at  most  ■  1.009  -,  hère  = 

14.757  kil.  or  at  least  »  1.008  -  «  14,720  kil.  This  is  distrio- 

8  i  /   ^2   6  ) 

uted  over  1/8  of  the  base,  which  is  an  area  of  -  ^  0 .829( 6 .o   'q" 

8  1  r   «^ 

«  0.647  sq  m  or  6470  sq.  cm  and  for  uniform  distribution  '  'H'^'q 
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about  2.3  kil  per  sq.  et»,  but  would  be  considerably  œore  with 
perforations  or  unéqual  distribution.  (Strictly  taken  it  is  not 
the  eitea  of  th©  plan,  but  that  of  a  section  perpendioular  to  t 
the  rib, tbat  must  be  taken  in  the  calculation,  but  this  makes 
a  scarcely  notioeable  différence  forxsteep  spires). 

To  find  the  greatest  ring  compression,  there  is  considérai  a 
ring  1  m  bigh,  whose  volume  is  the  différence  botween  the  solid 
and  hollow  pyramids  being  shortened  about  1  m  is  calculated  at 
about  5  eu.  m,  which  thus  weighs  9000  kil.  According  to  the  Ta- 
ble the  ring  compression  lies  between  0.02  x  9000  «  180  kil  and 
0.22  X  9000  ê    198  kil,  The  cross  section  of  the  ring  is  about 
1/4  sq.  m  or  2500  sq.  en,  and  thus  exists  per  sq,  cm  the  extre- 
mely  small  compression  of  0,072  to  0.079  kil,  thus  not  quite 
l/lO  kil  per  sq.  cm.  The  ring  compression  for  the  entire  height 
of  the  pyramid  at  most  amounts  to  0,22  ^  11.7,000  «  2574  kil,  and 
just  as  great  would  be  the  tension  in  a  ring  of  the  base  to  res- 
ist  the  thrus t . 

The  thrust  is  eomputel  for  each  angle  to  be  at  most  =  0.135 
«  14,625  =  1974  kil,  but  it  would  probably  remain  under  1900  kil, 
and  the  abutments  must  "?uffioe  to  receive  it  (  see  above  conical 
spires  and  vaults. 

Hexagonal  and  square  spirss. 

îhe  data  and  formulas  for  octagonal  spires  apply  likewiss  to 
spires  of  other  polygone. 

The  hexagon  and  pentagon  do  not  often  occur  (at  rresscurg  t?ic 
monastery  churches  présent  an  example  of  eamh),  but  on  the  oon- 
trary  square  spires  are  not  rare  in  the  early  time.  îhe  less  t 
the  number  of  sides,  se  auch  the  niore  are  the  difficulties  ine- 
reased,  since  the  iniportant  ring  stresses  are  inconiplste.  f-art- 
icularly  unfavorable  apT^ears  tho  ^vind  pressure  against  iar^e 
surfaces,  The  expédients  icentioned,  sucn  as  stiifenina  rin^s, 
strengthening  the  hips  and  the  middle  ries,  the  latter  eventusl- 
ly  extending  to  the  vertex  and  even  in  arched  forn'  could  therecy 
serve  to  reduce  the  otherwise  very  great  thicknesses  of  the  walls 
to  be  employed. 

Spires  with  curved  sides,  dômes. 
Possibility  of  différent  cross  sections. 

Polygonal  or  round  stone  roofs,  that  exhibit  concave  contours 
in  élévation  instead  of  straight  lines  (?ig.  1452,  left),  hâve 
greater  ring  compression  but  also  greater  thrust  (coirpare  forces 
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I  and  II  of  Pig.  1452);  conversely  for  a  convex  external  outlîne 
the  ring  compression  is  reduced,  which  may  even  become  ring  ten- 
sion, and  accordingly  the  thrust  on  the  abutment  is  accordingly 
less  (compare  forces  HT  and  I  in  Pig.  1452),  ïhe  concave  spire 
on  account  of  the  greater  ring  compression  bas  more  ability  to 
resist  unsymmetrical  loading,  and  conversely  the  convex  spire 
exerts  a  smaller  thrust  on  the  abutment.  Thus  it  dépends  on 
existing  circumstances,  which  of  the  ti^o  deserves  préférence  in 
a  given  case. 

Sven  ogee  spires  may  be  erected  (Pigs.  1453,  1454).  îne  direc- 
tion of  the  pressure  on  the  abutment  also  hère  again  coincides 
with  the  lower  tangent,  and  thus  the  thrust  in  Pig,  1453  will 
be  greater  than  in  1454.  The  ring  stress  at  the  différent  heig- 
hts  dépends  on  the  course  of  the  curvature;  it  is  quite  possible 
to  build  spires  in  the  forms  of  Figs.  1453  and  1454  without  ring 
tension  ooourring  at  anv  height,  the  outline  must  show  not  too 
strong  a  curvatmre  outward  and  nowhere  approach  too  nearly  the 
vertical,  Porms  like  Pi'?,  1455  on  the  contrary  will  hâve  ring 
tension  along  the  considérable  distance  a  b,  but  since  this  is 
avoided  as  much  as  possible  in  masonry,  such  spires  or  dômes  a 
are  opposed  to  the  requtrements  of  masonry  construction}  only 
by  spécial  expédients  o**  a  waste  of  masses,  while  the  interior 
is  increased  to  forœ  a  true  doœe  (see  right  side  6f  Pig.  1455) 
can  it  be  «aade  permanent.  Dômes  may  be  so  formed  that  the  ring 
stress  shall  eiverywhere  be  0  (see  p.  55  and  Pig.  125),  y  et    doœes 
to  be  preferred  hâve  ring  compression. 

Calculation  of  thrust  and  ring  stress  of  any  dômes. 

Since  then  ring  tension  in  masonry  is  avoided  as  much  as  pos- 
sible, the  calculation  readily  gives  an  account  of  ring  compres- 
sèon,  and  it  is  important  to  learn  a  simple  procédure  by  means 
of  which  the  magnitude  of  the  ring  stress  is  to  be  found  in  any 
dôme  at  any  height  (Pig.  1456). 

With  the  assumption  that  the  ring  stress  takes  care  of  this, 
that  the  longitudinal  compression  everywhere  ab^iroximately  pas- 
ses in  the  direction  of  the  tangent  donnward,  at  the  point  to 
be  examinod  is  eut  out  by  horizontal  planes  I-I   and  II-II'  ^ 

not  too  high  ring.  The  inclination  of  the  tangent  at  the  height; 
I-I  in  termed  a^,  that  Ht  the  height  II-II  being  ag.  and  just 
as  for  the  cône  (p.  605)  the  thrust  in  the  entire  oircumf erence 


,t    the    height    I-I    is; 


"    G-iCOt    ai,     and    at    the    height    li-H    i' 


^^ 
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3  -  Ggcot  ag.  The  thrust  E^    produced  by  the  joining  of  tiie  ring 
is  the  différence  between  H^  and  Hg,*  H^j  »  Gj  cot  a^  —  G  cot  a 

So  long  as  this  H^  re-nains  positive,  ring  conapresaion  exists 
but  Hhen  it  is  négative,  riilg  teniion  ooours.  But  the  magnitude 
of  the  ring  stress  is  easily  found  by  the  formula:-   D  «  -^ 

Thèse  relations  are  true  for  any  outlime  of  the  dôme,  even 
when  within  the  ring  apnears  a  break  turned  out  or  in.  The  lowep 
the  ring  is  taken,  the  -nore  accurate  is  the  resuit,  yet  one  need 
not  be  too  oareful  about  this,  and  for  high  dômes  œay  generally 
eut  out  without  hésitation  rings  1  m  high  without  injury  to  the 
accuracy  usually  requirsd. 

Por  dômes  with  jjolygonal  plans  apply  the  saœe  relations  with 
the  considération  of  the  little  variations  and  the  angle  of  in- 
clination already  treatsd.  The  horizontal  thrust  for  the  entire 
circumstance  is  again  H  =  G  cot  a,  irhen  G  is  the  total  weight 
of  the  dôme,  and  the  ring  stress  is  found  as  just  shown  by  the 
différence  Hj  of  the  thrusts,  but  where  aocording  to  circumst- 

anoes  its  magnitude  lies  between  D  *  --  and  U  =  --« (n 

27f    ^     n  2  sinp 
is  the  number  of  sides  of  the  polygon,  and  Bis  half  the  angle 

at  the  centre  for  one  side).  By  ail  this  is  it  shown  that  the 

calculation  of  masonry  oones,  pyramids  and  dômes  with  sufficient 

accuracy  for  practice  belongs  to  the  simplest  problems. 

7.  Wooden  spires  of  towers, 

7/ooden  spires  of  a^sonry  towers. 

The  defects  and  difficulties  mentioned  above  that  are  connect- 
ed  with  the  construction  of  masonry  spires  in  brickwork  lay  aave 
led  to  the  so  frequently  occurring  wooden  spires  covered  with 
slates  or  métal, in  régions  where  brickwork  is  native,  as  wsll 
as  the  fact  that  not  ail  stone  is  able  to  resist  the  injuries 
of  weathering  in  the  extjosed  position  of  the  spires.  Both  reas- 
ons  may  continue  in  the  présent,  but  the  advantage  of  economy, 
that  was  peculiar  to  the  wooden  spires  in  the  middle  âges,  no 
longer  exists  in  modem  times,  but  it  is  ratber  the  contrary 
in  countries  that  furnish  stone  of  sufficiently  good  quality, 
even  when  mec  would  make  the  walls  of  the  belfry  thicner  with 
regard  to  the  entire  removal  of  ail  thrust  by  the  wooden  spire, 
that  is  however  possible  in  only  a  slight  degree  (p.  627)- 
Inclination. 

The  advantages  of  seeo  inclination  mentioned  above  also  cont- 
inue for  the  wooden  spire  in  more  than  one  respect,  and  therefors 
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they  hâve  the  same  proportions  as  the  stone  spires,  and  iodeed 
in  the  later  periods  of  the  middle  âges  there  werc  favored  al- 
most  too  slender  forms  for  wooden  spires.  Therefore  we  mention 
the  spire  of  the  chorch  in  Wetter  dating  from  the  first  part  of 
the  16  th  century,  which  shows  the  proportions  of  1  :  8  1/2. 
Roquirements  for  the  woodwork. 
In  the  constraction  of  wooden  spires,  three  points  are  chief- 
ly  to  be  kept  in  mind. 

1.  The  arrangeiDent  of  immovable  base  and  neutralization  of  t 
the  thrust  of  the  rafters. 

2.  Security  against  overturning. 

3.  Stiffening  the  wooden  walls  againajb  anrj  bending,  turning 
etc..  The  fastenings  of  the  woodwor^  that  must  fnlfil  tnese 
différent  requirements  Tiay  be  stated,  assuming  an  octagonal 
ground  form. 

a.  In  the  direction  of  the  diagonal  of  the  octagon. 

b.  In  the  direction  of  a  cross  inscribed  in  the  octagon. ?ig.  145 

c.  In  the  direction  of  the  sides  of  the  polygon. 
Base  of  the  spire. 

If  we  first  take  the  direction  fior  the  base,  there  results  f 
for  a  a  framework  of  tiiibers  running  diagonally  to  receive  the 
rafters  and  struts  (Fig.  1457) •  At  most  two  diagonal  timbers 
may  extend  through  and  be  halved  together  at  the  middle,  and  t 
the  others  must  be  placed  against  cross  beams,  and  for  strength- 
ening  it  is  best  to  place  two  timbers  beside  each  other  for  the 
continuons  diagonals.  The  Jack  beams  must  be  connected  to  resist 
tension  to  receive  the  thrust  of  the  rafters. 

B'or  b  results  the  layer  of  timbers  shown  in  Fig.  1453. 

For  c  then  by  avoidin<^  ail  through  timbers  occurs  an  immovabls 
séries  composed  of  wall  plates  halved  at  the  angles  (Fig.  1459), 
on  which  are  fixed  the  beams  to  receive  the  rafters  and  struts. 
Ifssuch  an  octagonal  séries  lies  on  the  walls  of  the  square  tov^- 
er  (Fig.  1459,  right),  then  the  wall  plates  at  the  four  corners 
may  be  supported  by  corbelled  masonry  or  brackets,  but  this  is 
geaerally  unnecessary  and  a  free  bearing  of  the  short  timbers 
is  permissible. 

If  te  now  consider  the  thrust  of  the  rafters  and  struts  as  a 
analogous  to  the  thrust  of  the  vault,  the  résistance  of -M'-  r  - 
utîï-eDts  is  lu:re.  rcilDct'^  ly  tir.W?,:.i£  {Tii?,    U^J ,    l-'^5c';,  or  by 
a  séries  of  anchors  (Fi^.  1459). îbe  séries  of  wall  plates  is 
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alsa  very  useful  as  a  basis  for  the  tension  framework.  (Ptg. 
1457)-  If  the  thrust  of  the  rafters  is  certainly  neutraiized, 
at  DDose  oan  corne  in  juestion  still  merely  a  sliding  of  -the  en- 
tire  base  (by  wind),  which  is  made  almost  impossible  by  the 
friction  of  the  wood  on  the  luasoary,  even  if  no  aachoring  exis- 
ts,  but  on  the  contrary  it  is  not  excluded  that  irith  aortar  st- 
ill soft,  a  violent  storm  niay  slide  the  upper  courses  of   mason- 
ry  and  the  spire. 

îo  ensare  the  spire  a^.ainst  overtarning  must  serve  its  owû 
weight  or  if  necessary  an  anchoring  to  the  masonry. 

To  prevent  the  hip  and  jack  rafters  froai  bending,  and  general- 
ly  to  make  impossible  any  moving  and  crushing  of  the  sides  of 
the  spire,  struts  and  pnrlins  must  be  inserted,  which  ncay  again 
lie  in  one  of  the  three  directions  (?igs  1457  to  1459). 
IQiâgoDal  bracing. 

The  bracing  corresponding  to  Jig.  1457  first  consists  of  4  :-:- 
braces  placed  over  the  diagonals  (?ig.  1460),  sach  of  wûich  is 
halved  on  an  opposite  rafter.  Thèse  X-braces  are  se  arrangea  as 
to  cross  each  other  at  the  middle,  and  taey  are  repeaôed  two  or 
three  times  in  the  faeight  of  the  spire.  Above  the  last  crossiCh 
then  the  steic  of  the  spire,  that  is  joined  by  the  angle  rafters 
îfith  lEortise  and  tenon,  like  the  ries  of  a  vaalt  at  the  Keystcn-a 
The  sten  of  the  spire  then  rises  above  the  junction  of  tne  raft- 
ers and  bears  the  cross  crowning  the  spire.  ?urther  the  :;.-traces 
are  also  often  replacée  by  collar  beans  and  girts.  ^or  great  s 
spires,  the  angle  rafteT:'s  can  also  èe  strengthened  by  parallel 
struts  directly  under  them  or  separated  cy  a  space,  into  which 
the  X-braces  are  also  halved. 

Stiffening  by  crossed  beams. 

The  second  direction  of  the  connection  is  sucn  that  tne  braces 
just  described  do  not  lie  in  the  diagonal  planes,  but  in  ths  p 
planes  of  the  cross  (?ig.  1453).  Instead  of  thsse  there  nay  ce 
placed  at  certain  divisions  of  the  height  of  the  spire  (5  "^o  5 
m)  timbers  crossed  as  in  ?ig.  1455,  so  that  the  separate  beais 
strike  the  angle  rafter^^.  ?or  -Lore  secure  support  of  the  tlT.cers 
and  for  better  stiffening  are  then  added  braces  (?ig.  1462). 

The  seoond  layer  of  b^aais  strike  tbe  angle  rafters  at  tne  po- 
ints a  and  a',  the  thir-l  at  the  points  b  and  b'.  The  point  a  is 
supportod  by  the  strut  <?,  whioh  is  nalved  to  tne  braoe  x,  so  t 
that  it  later  seoures  also  tha  point  p  of  tbe  saie  tiœber.  -n 
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the  timbers  a  a  to  those  parallel  are  laid  the  two  tinbers  f  f 
(or  f ),  whioh  again  bear  tho  girts  g  and  g",  îho  lattor  then 
reçoive  the  construction  conaisting  of  tho  timbers  b  b  and  b'b' 
consisting  of  a  part  of  a  brace,  whiob  is  repeated  upward  until 
the  narrowing  of  the  spire  preaoribes  a  différent  and  siapler 
System  of  construction  oomposed  oerel;  of  girts. 

Close  beneath  the  apex  the  timbers  of  the  cross-shaped  frame- 
work  (after  Pig.  1458)  are  so  close  together,  that  they  serve 
to  clamp  between  them  the  stem  of  the  spire  carried  down  far  , 
(also  termed  the  king  pièce,  and  thus  hold  it  secure. 
Bracing  in  the  planes  of  the  sides. 

îhe  third  bracing  lie«3  in  the  direction  of  the  sides  and  con- 
sists  in  this,  that  at  certain  distances  determined  according 
to  the  dimensions  of  the  rafters,  at  distances  in  height  amount- 
ing  to  3  or  4  m  (?ig.  1462),  there  are  formed  horizontal  bands 
consisting  of  3  pièces,  that  join  the  angles  at  a,  b,  etc.,  and 
are  each  supported  by  4  X-braces  c,  d,  alternating  in  tne  sides. 
It  is  évident  from  Pig.  1462,  that  the  X-braces  are  placed  par- 
allel to  the  plane  of  the  wall  of  the  spire,  and  its  external 
surface  lies  inside  the  inner  edges  of  the  rafters,  and  that  t 
the  fall  of  each  cross  inward,  i.e.,  that  of  the  lower  c  is  re- 
sisted  by  the  girt  of  the  cross  starting  thereon  like  d. 

Likewise  hère  is  it  u"5eful  to  double  the  angle  rafters  (Pig. 
1463)  where  the  inner  is  separated  from  the  outer  by  a  space  a 
and  connected  together  by  ties  z.  The  construction  just  descri- 
bed  of  the  X-braces  then  stands  under  the  inner  struts.  The  ties 
become  girts  for  the  sutiport  of  the  jack  rafters,  and  by  an  ex- 
tension of  the  ties  outside  (a  in  ?ig.  1463)  passages  with  bal- 
ustrades can  be  formed,  just  as  between  the  internai  struts  and 
the  vralls  of  the  spire  exist  internai  passages.  When  the  struts 
are  placed  directly  beneath  or  with  a  very  stnall  interval  under 
the  bip  rafters,  then  the  girts  and  cross  lie  between  theœ,  and 
thus  produce  particularly  strong  connections  ob  ail  parts.  There 
is  certaiûly  to  be  taken  care  to  avoid  any  bending  inward  of  t 
the  angle  timbers,  either  by  flexure  of  the  bip  rafters  by  means 
of  ties  or  bolts,  or  by  a  oorresponding  layer  of  ^eaas  above 
each  séries  of  girts,  slnce  otherwise  the  ascent  of  the  spire 
will  frequently  be  made. 

Space  is  lacking  hère  for  us  to  give  an  entire  development;  o! 
certain  constructions,  thich  are  therefore  not  given  at  lengtû. 


Por  example  there  are  sometimes  found  instead  of  the  eight  int- 
ernai struts  (Pig.  1463)  but  four  (Pig.  1464),  which  rise  as  in 
tlie  louer  part  of  the  ST>ire  as  a  frustum  of  a  pyramid,  and  serve 
for  a  safer  plaoing  of  the  crossed  or  eren  also  the  diagonal  b 
braces.  They  are  par ticilarly  suitable  when  wide  and  narrow  si- 
des  of  the  spire  altern^te  as  on  the  south  tower  at  Jerichow. 

Gonoerning  the  connections  of  the  timbers  it  may  only  be  sta- 
ted,  that  at  the  crossings  to  avoid  deeply  out  halving,  the  tim- 
bers do  not  lie  in  one  ^lane,  but  only  lose  a  part  of  the  dimen- 
sions, The  ends  of  the  timbers  are  allowed  to  project,  where 
spaoe  permits;  where  this  is  impossible,  it  is  preferred  to  use 
the  halving  represented  in  Pigs.  1465  and  1465  a  instead  of  the 
usual  concealed  tenon. 

The  wooden  framework  of  the  spire  thus  formed  is  thsn  coversd 
on  the  outside  by  nailei  sheathing  on  laths,  wiiich  receives  the 
covering. 

Ooyering  of  the  roof. 

By  the  use  of  slates  îs  obtained  a  décoration  of  the  surfaces 
by  patterns  with  slates  of  différent  colors,  but  less  effectivs- 
ly  only  by  the  mode  of  laying.  Sccuring  the  angles  of  tue  hips 
is  most  simply  produced  by  overlapping  of  the  covering  on  one 
side  beyond  the  other,  better  by  a  variation  of  the  aiode  of  cov- 
ering the  surfaces,  about  so  that  on  each  side  of  the  angle  ex- 
tends  a  separate  row  of  slates,  that  is  either  the  ?rench  or 
German  mode  of  covering  the  surfaces  (H'ig.  1395).  But  the  best 
security  for  the  angles  results  from  strips  of  lead  fastened  o 
over  the  slates,  Tvhich  essentially  contributes  to  the  animation 
of  the  whole,  particularly  if  them  are  ornamented  by  lead  crock- 
ets  in  relief.  Durability  and  also  the  external  ornanentation 
of  the  spire  is  enhanced  by  a  lead  covering,  whose  sheets  run 
horizontally,  or  are  laid  in  an  oblique  direction  on  rran-j  ?rench 
towers  and  thereby  foric  a  pattern. 

Covering  and  crowning  the  stem  of  the  spire. 
At  the  base  of  the  pointed  ending  of  the  stem  of  the  spire  a 
are  placed  iron  bars  in  the  form  pf  an  inserted  7,  so  tnat  the 
branches  extend  down  on  the  wood  and  are  fastened  there  by  nails 
or  better  by  iron  rings  placed  around  over  them.  (?ig.  l666). 
Thèse  rods  there  foriB  the  vertical  branch  of  the  orown.  -Por  lar- 
ger  dimensions  four  iron  bars  are  fastened  on  the  stem  of  the 
spire,  which  are  then  clamped  around  this  directly  placed  vert- 
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vertical  iron  rod  and  connected  with  it  by  indents  as  well  as 
by  rivets  and  rings.  The  apex  of  the  spire  on  account  of  the 
small  dimensions  of  the  surfaces  no  longer  permitting  tne  pla- 
cing  of  separate  slates,  and  also  to  make  the  joint  between  sla- 
tes  and  iron  tight,  is  covered  by  lead  or  copper. 

This  métal  covering  is  terminated  by  a  lenticular  knob,  which 
is  likewise  of  lead  or  copper  and  is  indeed  hamniered  up,  so  that 
it  oonsists  of  two  halves  a  and  b  (B'ig.  1466).  This  knoD  is  then 
attached  to  the  iron  rod,  best  under  a  wrought  projection  on  the 
same  (c  in  Fig.  1466).  The  lightiess  of  the  effect  can  be  enhan- 
ced  by  extending  the  rod  of  the  spire  beyond  the  mathematical 
apex  of  the  pyramid,  and  the  ornamentation  of  the  whole  by  a  r 
richer  treatment  of  the  lead  covering,  of  the  knob  as  well  as 
of  the  ironwork  of  the  cross. 

Very  helpful  iiere  is  the  easy  liaBœôBJtng  of  the  lead  in  relief, 
by  means  of  which  the  knob  may  assume  similarly  rioh  forms  as 
in  stone  (Pigs.  1093  to  1095),  or  tnerely  in  such  an  extremely 
cbaract eris ti c  mode  of  treat^ag  the  métal,  it  is  best  by  separ- 
ate spherical  and  prismatic  projections,  whose  outer  openings 
are  closed  by  a  solderez  sheet  of  lead  (Sig.  1467), 

It  further  makes  possible  richer  orowning  by  leaves  or  buds 
after  the  style  of  the  '^rossf lower,  by  the  plaoing  of  a  second 
lead  cap  above  the  knob  (Fig.  1463)  to  which  are  soldered  the 
separate  leaves  of  the  'îrown ,  The  leaves  are  eut  froœ  lead  she- 
ets  as  developed,  and  then  bent  aocording  to  their  relief.  The 
lead  covering  of  the  stem  of  the  spire  may  likewise  be  ornament- 
ed  below  the  knob  by  crockets  soldered  to  the  angles  (Pig.  1473). 
As  stated,  the  ornament  of  the  crockets  can  be  carried  down  on 
the  lead  coverings  of  the  bips  of  the  spire. 

Smaller  crownings  are  satisfied  by  a  knob  or  the  first,  descri- 
bed  form  of  crossflower,  where  the  stem  of  the  spire  ob  tne  iron 
rod  fixed  on  it  ends  beneath  the  covering  made  by  the  terminal 
knob  (k  in  Pig.  1468).  Yet  as  a  rule  the  latter  is  still  far  ex- 
ceeded  by  the  cross. 

Cross  and  w eathercock . 

Also  the  ironwork  of  the  cross  is  capable  of  the  richest  orna- 
mentation and  contribut^s  essentiaUy  to  the  impression  of  the 
whole.  We  note  before  ail  other  matters,  that  the  cross  is  ent- 
irely  wrought  and  never  cast,  and  must  generally  bear  a  cock  on 
its  apex.  Sontrary  to  this  the  very  fréquent  oombination  on  oli 
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Works  of  the  cross  and  teathercock  is  never  to  be  employed. 

The  ornamentatioii  of  tbo  cross  consiste  in  a  finer  forging  of 
its  ends,  in  the  varied  treatœent  of  the  angle  bands  that  oonn- 
ect  the  arms,  &nà  for  greater  height  in  the  addition  of  two  or 
four  iron  scrolls  rivetsd  to  the  foot  of  the  cross  or  fastened 
by  iron  rings  and  projeoting  lar  outward  (Fig.  1469).  whose  ends 
are  again  forged  into  Isaf  or  flower  forms  or  are  connected  with 
them.  Small  towers  are  often  contented  with  wrought  scroll  crow- 
nings  without  the  cross.  The  iron  rod  has  recently  been  usually 
utilized  for  the  addition  of  a  lightning  rod,  as  also  for  stone 
spires . 

Dormers . 

The  access  necessary  %o   the  outer  surfaces  of  the  spire  reoui- 
res  the  repeated  8rran£-.;i  t-pt  cl'  ocrr  eï-.^ ,  which  at  the  same  time 
substantially  contribute  to  the  aniication  of  the  to^rer.  In  the 
simplest  shape  thèse  fcriE  little  gable  roofs  projecting  on  cor- 
bels,  ïïhose  woodwork  is  entirely  covered  by  slate  or  lead  (y'ié. 
1470).  The  effect  of  this  gable  hood  is  substantially  increased 
by  a  ffiiddle  part  that  rtses  beyond  the  apex  of  the  gable  like 
the  stem  of  the  spire,  or  by  the  placing  of  actual  spires  wnich 
usually  form  the  sole  roof  of  the  doraer,  whsn  ty^o  or  tares  si- 
des  of  the  polygon  projected  over  its  front  (?'ig.  1471),  thsrety 
forming  little  turrets,  that  grcv  out  of  the  great  spirs.  A  pec- 
uliarly  treated  exaisple  of  this  kind  is  formed  by  the  spire  of 
the  Teyn  church  in  Prague,  that  on  four  sides  exhibits  little 
hexagonal  corbelled  turrets  about  like  Jig.  1472. 
Passages  and  intemedi  ate  stcries. 

Likewise  on  wooden  spires  may  be  formed  horizontal  divisions 
of  the  spire  either  by  ^xternal  passages  or  by  an  intermediate 
story  with  vertical  walls  interrupting  the  inclination.  The  lat- 
ter  are  placed  over  the  face  of  the  lower  part  of  the  spire,  are 
projected  outward,  or  also  are  recessed,  so  that  the  upper  sur- 
face of  the  spire  falls  in  tne  line  of  the  lower.  The  external 
passages  are  formed  b:  orojecting  beams  supported  by  plates  and 
extending  out  according  to  the  desired  projection  of  the  balus- 
trade, receiving  the  floor  of  the  -passage  and  sometimes  bearin.^ 
a  parapet  above  which  rlse  pirnacles,  whereby  however  tne  pinn- 
acles  iDust  be  connected  above  the  raftsrs  of  the  upper  wall  of 
the  spire  (?ig.  1463).  The  intermediate  story,  of  which  tne 
towersof  Notre  Dame  at  ^.halons  furnish  a  particularly  rick  exai' 
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example,  easily  resuit  from  that  construction  of  the  spire  men- 
tioned  on  p  6l6  with  doubled  angle  rafters  (Pig.  1477). 

Simple    roofs    of    Uvaes. 

^ood  construction  further  leads  to  certain  other  foms  of  tow- 
ers  more  nearly  oorresponding  to  ordinarj  roofs,  whese  charact- 
er  is  peculiar  to  more  secular  works,  yet  for  limited  means  may 
also  be  employed  for  cherches;  tëey  lead  to  great  diversity  and 
in  any  case  deserve  préférence  over  the  later  experiments,  the 
retaining  of  the  lypical  form  of  spire  with  a  squat  low  shape, 
making  possible  a  resulting  economy.  There  belong  hère: — 

!•  The  ordinary  gable  roofs  with  stone  and  even  with  wooden 
gables,  the  latter  allowing  the  wood  construction  to  be.âseen, 
which  for  protection  froni  the  «eather  can  be  slated.  The  middle 
of  the  roof  or  the  front  apex  of  the  gablearedespecially  maried, 
the  first  by  a  roof  turret  and  the  latter  like  the  dormers  of 
the  spire,  by  a  king  post  rising  above  the  junction  of  .the  raf- 
ters and  receiving  the  cross  or  weathercock  . 

2.  Thèse  roofs  are  almost  more  common  than  gable  roofs,  chief- 
ly  in  the  form  shown  in  F'ig.  1474,  where  by  différent  inclinat- 
ions of  the  suffaces  ma^  be  obtained  any  desired  length  of  riàge 
even  on  a  square  plan.  Sut  sucn  roofs  may  also  be  constructed 

on  a  polygonal  plan,  whereby  the  lengths  of  the  sides  mostly  dé- 
termine the  length  of  the  ridge.  ??hen  one  is  also  inclined  to 
regard  this  so  frequently  occurring  form  of  roof  as  an  expédient, 
that  musb  replace  the  soire  omitted  from  lack  of  means,  then  s 
sometimes  by  the  addition  of  a  roof  turret  may  be  given  to  the 
whole  the  impression  intended  at  first.  ?ig.  1474  exhibits  a  r 
richer  example  of  this  kind  from  the  tower  in  Champagne  with  ... 
angle  turrets  over  the  buttresses. 

3.  The  intersecting  gable  roofs  are  mostly  connected  with  a 
roof  îfith  turrets  placed  over  the  middle,  also  sometimes  with 

a  slender  spire  or  finally  with  a  strongly  elevated  middle  cost 
bearing  the  cross  and  weather^anè,  against  wnich  abut  the  four 
hip  rafters. 

Roof  turrets. 
3y  roof  turrets  are  uiderstood  little  towers,  that  instead  of 
being  placed  on  masonry  or  a  visible  wall,  are  supported  by  -.700:1- 
en  construction  under  the  surface  of  the  roof  from  Tïhicn  they 
rise,  appearing  as  a  rule  to  stand  astride  the  ridge  (?ig.  1475i' 
Its  ground  form  may  be  «square,  hexagonal  or  octagonal.  In  sect- 
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sectional  construction  are  chiefly  to  be  distinguished  two  kinas 
?or  eitàer  the  spire  of  the  tupret  is  separated  by  a  formai  cor- 
nice  from  the  story  beneath  it  with  vertical  walls  (?ig.  1473), 
or  its  angle  parts  are  -îirectly  continued  in  the  rafters  of  the 
spire  (?ig.  1479),  so  that  strictly  taksn  it  is  treated  merely 
as  a  spire  extending  through  the  roof,  and  the  proper  tower  st- 
ory is  only  indicated  bv  the  pénétration  of  the  lower  part  and 
the  décoration.  An  exanDle  of  the  last  kind  is  formed  by  ths 
roof  tarret  of  the  cath-^dral  of  Paris,  which  was  erected  by 
Viollet-le-Duc  and  is  to  be  regarded  as  an  unexcelled  model  ia 
every  respect  (Dict.  Vol.  V,  p.  454).  It  differs  from  the  others 
in  that  the  proper  bracing  tnat  transfers  the  seight  to  the  cr- 
ossing  piers  at  least  partly  risss  acove  the  roof,  ^hen  the 
weight  of  the  roof  turr^t  cannot  r/ell  ce   transierred  by  trassss 
to  the  outer  '^alis  or  the  crossing  piers,  then  in  case  it  is  net 
too  great,  it  may  be  placed  on  long  radiating  or  parallel  sills, 
that  distribute  its  weight  over  as  sany  beams  as  possible.  7ery 
light  roof  turrets  iiiay  ^ven  ce  borne  by  a  w-ell  supported  collar 
beaiE. 

Roof  turrets  as  a  rul^  are  entirely  slated  on  the  sinipler  ??or- 
ks.  and  only  the  ends  of  tne  stem  of  the  spire  rising  acove  tbe 
Bpire  or  gable  are  covered  ty   iead.  An  exaiLple  of  this  xind  froi 
ths  church  2.  :v;aria  in  Marburg  is  shown  in  ?ig.  1476.  nicher  f 
forojs  resuit  ".yith  ac  entire  covering  of  Iead,  and  in  such  xann- 
er  can  be  attained  a  magnificence  not  inferior  to  that  of  devel- 
oped  stone  construction,  even  surpassing  it  in  at  least  a  visi- 
ble boldness.  As  ceculiarly  splendid  examplescesides  the  previ- 
ously  mentioned  new  roof  turret  in  Paris,  are  also  to  te  menti- 
oned  thuse  belongin^.  te  the  14  th  and  15  th  centuries  cûurcû 
of  the  Minorités  in  Cologne  and  the  cathedral  of  Amiens. 

3.  Stresses  in  r^ooden  spires. 

7?oodec  spires  are  statically  se  nearl\  allied  to  stone  spires, 
that  the  formulas  deduced  for  ths  latter  n:ay  also  be  scarcely 
cbanged  and  retain  their  value  hère.  An  essential  différence  i3 
only  to  be  seen  in  this,  that  the  tensile  résistance  of  ths  77003 
can  ce  utilized,  which  is  particularly  manifested  in  the  cossi- 
bility  of  easily  neutralizing  the  thrust  in  tae  ends  of  rafters 
'.Tithout  the  aid  of  abutnent  walls. 

Instead  of  a  répétition  of  what  .vas  stated  for  stone  spires, 
an  example  may  serve  hère  instead  of  further  explanations. 
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Example.  The  dinBensions  of  the  timbers  of  a  great  spire  co?er- 
ed  by  slate  are  to  be  cilculated,  that  including  ail  structural 
parts  weighs  120  kil  per  sq.  m  of  its  surface,  and  that  for  10 
m  width  of  base  measures  40  m  in  beight  of  side  (œeasured  on  t 
the  inclination l . 

Since  the  side  of  an  ootagon  10  m    wide  measures  4.15  m,  each 

surface  of  the  spire  ha*^  an  area  of  -  ^  4,15  5<  40  ■  83  sq   m 

2  * 

which  corresponds  to  a  -reight  of  33  x  130  =  10,000  kil  in  round 

numbers,  so  that  the  entire  spire  weighs  80,000  kil. 

Neutrali zation  of  the  thrust, 

Thrust  at  the  supports.  The  thrust  at  the  entire  perimeter  is 

G  cot  a.  (p.  610).  The  angle  a  of  inclination  of  the  side  is 

82.9*,  of  the  hip  is  82. 3";  for  both  it  is  sufficiently  accurate 

to  place  cot  a  =  0.13,  <5o  that  the  total  thrust  =  G  cot  a  »  0.13 

X  80,000  =  10,400  kil.  It  will  be  assumed  that  besides  the  eight 

hip  rafters,  there  are  3  jack  rafters  in  each  side,  thus  being 

33  rafter  is  ail,  each  of  which  rests  on  a  tiebeam,  and  each  of 

10400 

the  latter  with  uniform  loading  has  a  thrust  of  «  335  kil. 

32 
If  the  thrust  came  at  the  angles  alone,  each  of  the  eight  beaœs 

10400 

in  Pig.  1457  would  hâve  a  tensile  stress  lengthwise  of  ■ 

p 

1300  kil.  (In  the  cross-shaped  bsass  in  Fig.  1458  would  be  abc- 
ut  the  same).  Since  1  sq.  cai  of  the  cross  section  of  wood  may 

be  stressed  by  about  30  kil  tension,  there  would  resuit  a  cross 
1300 

section  of  "  17  sq.  cm  in  round  numbers,  thus  a  sœall  strie 

80 
4  '^  4  cm  would  suffice;  for  flatter  spires  would  be  required  s 

somewhat  greater  values,  and  even  sinaller  for  steeper  spires.  It 

is  évident  that  the  dimensions  of  the  tiebeaœs  are  less  import- 

and  than  a  sufficiently  reliable  fastening  of  the  ends,  especial- 

ly  at  the  joints  and  crossings  of  the  tiebeams.  In  spite  of  the 

small  forces,  this  point  must  not  be  neglected,  for  otherwise 

even  the  tiebeams  transfer  the  thrust  of  the  rafters  by  aeans 

of  their  friction  to  th^  masonry,  which  it  is  desired  to  avoid. 

(Although  the  walls  are  strong  enough  in  many  cases  to  receive 

the  thrust. 

More  permissible  is  always  the  neutral i zation  of  the  thrust 
by  a  séries  of  doubled  -rail  plates  (Pig.  1459),  even  if  a  tie 
or  cross  framework  is  found  over  them.  The  tension  in  this  sér- 
ies acoording  to  n,  605,  611.  is:- 

G  cot  a  "        80000  *  O.IS 

0  « r   » "  1700  kil  in  round  numbers. 

8  X  2  X  sin  22À'      16  ^    0.38 
If  for  safoty  it  is  as'îumed  that  one  of  the  wall  plates,  iaaeei 
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the  inner,  is  sufficiently  stroag  to  reooiTO  this  tension,  then 

1700 
is  required  a  cross  sectioa  of  »  22  sq.  cm,  thus  dimensions 
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of  5  X  4«-  cm. But  sinoe  it  is  usaal  to  gite  wall  plates  a  four- 

a 
fold  to  eigètfol  cross  section,  full  security  exists,  if  they 

are  only  in  a  measure  fastened  to^fither  by  tenoning  or  halving 

and  if  the  position  of  the  fibres  in  the  two  séries  is  suffoci- 

ently  long  not  to  be  sheared,  Taking  the  résistance  of  the  »ood 

to  shear  in  the  direction  of  the  fibres  at  only  10  or  even  5 

1700 

kil.  then  with  12  cm  breadth  of  the  plate  only  »  14  cm 

1700  10  X  12 

to  4   "  28  cm  length  of  fibres,  i.e.,  14  to  28    cm  distance 

5  X  12 

between  the  the  two  planks  would  be  required.  Besides  at  the  c 

crossings  the  through  wooden  pins  would  do  their  work. 

Safety  against  overturn  by  wind. 

Overturning  by  wind.  Tf  it  be  assumed  that  the  wind  acts  with 

full  pressure  on  the  triangular  vertical  section  10  m  wide  and 

about  40  m  high,  overturning  would  folios  if  the  overturning  m 

40    40 
moment  W-,x  lo  x  _-  x  — .  were  equal  to  or  greater  than  the  resis- 

°         3     2/ 
tance  moment  ;  which  wO'ild  be  80000  x  5.0  for  a  wind  pressure 

W   *  150  kil  per  sq.  m.  If  the  oblique  action  of  the  wind  on  t 
the  side  were  considère!,  its  effect  would  be  only  0.707  tiaaes 
as  much,  and  then  overturning  would  only  resuit  for  a  wind  pres- 
sure of  210  "kil  per  sq.  m.  Since  the  maxigum  wind  pressure  ocs- 
erved  ii3  Europe  amounts  to  about  200  kil  per  s^.  œ,  then  the  s 
stability  would  suffice,  but  still  a  slight  anchoring  of  the  8 
hip  rafters  to  the  masonry  can  be  recommended.  This  would  eart- 
ainly  be  necessary  for  lighter  towers. 

In  order  to  show  how  the  dimensions  of  the  anchors  may  be  cal- 
culated  for  the  case,  that  this  spire  with  métal  covering  and 
extremely  light  wood»ork  weighs  only  60  kil  per  sq.  m,  c  :thts  40000 
Sill  f  oer  tie^iihGfce^iand  that  it  must  resist  a  wind  pressure  of 
200  kil  per  sq.  m  on  the  full  vertical  section.  It  may  then  be 
further  assumed  that  only  the  two  wall  anchors  farthest  frcrc  t 
the  pivot  edge,  about  9.5  m  distant  from  it,  shall  act.  If  Z  = 
tensile  stress  in  one  anchor,  then  by  equating  resisting  and 

overturning  moments:- 

40  X  40 

2  Z  X  9.5  +  40000  x  t^  «  200  x  lo  x . 

2x3 

Hence  Z  is  computed  to  be  17500  kil,  i.e.,  each  vertical  rod 
with  a  stress  of  1000  kil  per  sq.  cm  must  hâve  a  cross  sectior. 
of  1 7 .  f;  sq.  cm,  and  be  oarried  down  so  deeply  that  its  lower  t 
plate  shall  be  loaded  with  17500  kil  or  7  to  10  ou  m  of  masonry 
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aocording  to  weight.  Since  the  anchors  at  the  other  angles  ass- 

ist,  even  if  in  the  second  line»  the  anchors  could  be  made  some- 

what  lighter;  generally  will  seldom  occur  such  great  danger  of 

ovepturning,  sinoe  spires  of  such  great  size  would  be  heavier. 

Yet  the  exaoïple  must  show  how  important  the  anahoring  may  beco- 

me  in  certain  cases.  In  the  middle  âges  it  was  usually  effected 

by  extending  the  corresnondingly  connected  timbers  one  story  belojt 

Compression  in  rafters. 

Stress  in  rafters  and  struts.  According  to  p  604,  611,  there 

acts  longi tudinally  in  the  entire  langth  of  the  rafters  a  como- 
G  80000  ^ 

ression  ,  thus  hors  *  "n^^n    =  81,000  kil.  In  each  of  the 

sin  a  ^  .^'y 

32  rafters  would  average  about  2500  kil,  or  if  the  S  bip  rafters 
alone  receive  the  compression,  there  would  be  on  each  10,100  kil; 
with  6o  kil  compression  would  be  required  170  sq.  cm  or  10  >=  17 
cm.  On  account  of  the  danger  of  buckling  in  conséquence  of  the 
great  free  length,  and  espeoially  by  the  increase  of  the  compr- 
ession by  the  wind,  larder  dimensions  are  neoessary, 

Thë  most  unfavorable  <5tress  would  occur  from  wind,  if  the  spi- 
re were  ready  to  fall  and  its  entire  weight  rested  on  the  tvfo 
hip  rafters  or  angle  po'^ts  at  the  pivot  edge.  Each  of  thèse  tinr;- 
bers  must  thsn  support  40,0P0  kil,  and  thus  with  an  allowance 

of  60  kil  itwould  require  666  sq.  cm  or  be  about  23-  x  30  cm 

2 
in  cross  section.  With  oroper  struts  buckling  could  only  be  pos- 
sible in  the  free  length  between  each  two  girts,  but  with  such 
large  timbers  and  girts  not  too  far  apart  (3  to  4  m),  it  could 
scarcely  ooœô  in  question;  conclusions  concerning  this  would  be 
given  by  the  formula  gi^en  on  p  494,  in  which  is  to  be  inserted 
for  wûod:-  s  "  10  and  E  =  100,000  (for  wrought  iron  s  =  5  or  6, 
E  "  2,000,000).  Por  such  great  epires  instead  of  such  very  heavy 
hip  rafters  mignt  well  be  employed  only  moderately  large  rafte'rs 
with  a  strong  corner  strut  underneath  (Pig.  1463).  The  calcula- 
ted  dimensions  could  be  somewhat  reduced  with  regard  to  the  aid 
of  the  other  jack  rafters,  especially  for  anchored  spires,  so 
that  it  could  be  regarded  as  sufficient  to  make  the  bearing  bip 
rafters  and  struts;  for  spires  8  to  10  m  wide  about  20  ^    25  cm, 
for  e  to  8  m  wide,  16  ^    30,  to  18  ^    23  cm,  for  4  to  6  m  wide, 
16  ^    IB  to  16  ^    30  cm.  In  this  proportion  can  also  be  reduced 
the  dimensions  upward,  'rhich  makes  it  much  easier  to  obtain  lon^ 

timbers  . 

Jack  rafters  with  3  to  5  m  between  their  supports  only  roqaire 


to  bo  made  as  large  as  the  ordinary  rafters  of  roofs,  to  pro?ide 
for  flexara  by  voight  of  ooTering  and  wisd  pressure. 

Ring  compression.  Exempt  for  the  effeot  of  the  wind,  the  ooœ- 

pression  in  the  ring  is  very  sœall,  and  is  computed  (p  611)  by 

g  cot  a  ^ 

the  formula: —   D  * .  If  the  first  ring  abore  the  base 

6.128 

is  about  9  m   wide  and  the  distance  between  rings  is  4  m,    there 

belongs  to  this  ring  a  horizontal  portion  of  the  tower  of  about 

120  sq.  m  area,  which  for  120  kil  per  sq.  m    bas  a  total  weight 

g  of  14,400  kil.  Since  cot  a  «  0.13,  thus  there  results  a  comc- 

14400  X  o.lS  ^ 

ression  in  the  ring  timbers  of  D  " --«  308  kil.  With 

6.123 
regard  to  the  wind,  it  Is  well  to  make  the  ring  timbers  strong 

enough,  that  in  the  most  unfavorable  case  half  the  vind  pressu- 
re  aoting  ,on  the  oorres"?îonding  part  can  be  transferred.  The  parx 
of  the  height  corresponiing  to  the  lower  ring  présents  to  the 
ïfind  a  surface  of  about  4  ^c  g  m  =  sg  si|.  m,    Id  the  îfind  pressure 
is  taken  at  200  kil  per  sq.  m,  or  on  account  of  the  somewhat  ob- 
lique direction  it  is  t^ken  at  only  0.707  x  200  *  141  kil  in  o 
caloalation;  thus  it  amounts  to  5300  kil  in  round  numbers,  thus 

produoing  2600  kil  oompTession  in  the  ring  timber.  Henoe  a  cross 

2600 
section  of  — --  ■  43  sq.  cm  or  6  J^  8  cm,  but  on  account  of  the 

60 
danger  of  buckling  ( see  above),  with  a  free  length  of  3.6  m,  15 

^    15  cm  is  to  be  employîd.  Since  the  upper  rings  are  stressed 
far  less,  the  usual  dimensions  of  timbers  are  always  sufficient; 
a  good  connection  at  the  angles  suitable  for  transmission  of  a 
small  tension  is  also  h«îre  of  more  importance  than  great  dimen- 
sions of  timbers. 

Stresses  in  the  str^uts. 

Wind  struts.  Por  the  «îole  action  of  its  own  weight  the  spire 
can  be  built  with  sœall  rafters  and  girts.  The  effect  of  wind, 
as  we  hâve  seen,  compels  thèse  timbers  not  only  to  hâve  larger 
dimensions,  but  also  requires  other  struts,  which  according  to 
Figs.  1460  to  1463  may  lie  in  the  interior  of  the  spire  or  in 
its  enclosing  surface. 

The  X-braces  in  the  surface  (Pig.  1462)  hâve  to  prevent  ail 
bending  and  distortion  of  the  surface;  the  maxiaum  stress  in 
the  X-brace  must  oocur  when  it  is  required  to  transfer  alone  to 
the  nearest  hip  the  entire  wind  pressure  calculated  for  the  girt, 
thus  being  for  the  lower  panel  2600  kil.  On  account  of  the  inc- 
lination, which  may  amonnt  to  45*  in  the  lower  panel,  this  pres- 
sure is  increased  by  the  corresponding  resolution  of  forces,  in 


/&5  8 
2600      2600 

the  proportion  of  — =  »-i^^  -  about  3700  kil.  un  aocount 

sin  4*)*    .707 
of  the  great  length  whi'jh  may  be  fully  5  m,  the  danger  of  buck- 

ling  also  inoreases,  so  that  aocording  to  the  formula  for  buok- 

ling  (see  above  and  p  494),  a  oross  section  of  about  19  »  19  ^^ 

is  oomputed.  If  the  brades  are  firmly  fastened  at  their  orossing 

without  too  Œuch  weakening,  the  danger  of  buckliag  is  reduoed 

if  the  ends  are  also  firmly  fastened  against  tension  (Fig.  1465) 

and  then  the  ooun  trebra^^e  may  act  to  relieve  by  ita  résistance 

to  tension,  Therefore  dimensions  of  16  ^    20  cm  abundantly  suff- 

ioe,  and  they  may  be  made  smaller  in  the  upper  portion  ùtà   on 

smaller  towers. 

It  is  a  defect  that  the  X-braces  in  the  upper  portion  of  the 
tower  are  verj  steep  and  thereby  lose  much  of  their  effect.If 
they  hâve  there  only  a  lesser  importance,  then  it  may  be  préfér- 
able in  mayy  cases  to  set  them  with  their  ends  not  against  the 
girts,  in  a  somewhat  flatter  direction  directly  tenoned  into  t 
the  hip  rafters  or  struts.  Thereby  will  also  be  avoided  the  èn- 
terfenenoe  with  the.  oross  grain  of  the  girts.  If  the  X-braces 
alternate  in  the  panels  up  to  2/3  the  height,  then  crushing  can 
occur  only  by  shrinkage  of  the  timbers  and  loosening  of  the  con- 
nections, for  example  under  the  effect  of  the  wind  the  polygon- 
al plan  may  be  flattened  somewhat  at  the  mid-height  of  the  tower. 
To  prevent  this  the  X-braces  can  be  employed  above  certain  or 
ail  girts  (Pig.  1458),  but  not  as  usual  be  plaoed  between  the 
girts,  but  tenoned  into  them  and  then  tenoned  sidewise  into  the 
hip  rafters  or  struts,  "^ome  horizontal  beams  are  further  désir- 
able for  asoending.  It  is  further  noted  that  also  the  board  sh- 
eathing  with  two  nails  in  the  end  of  each  board  forms  a  very 
efficient  wind  bracing,  that  fully  replaces  the  X-braces  in  the 
upper  part  of  the  tower. 

Bracing  as  in  Pig.  1460  has  the  advantage,  that  it  connects 
the  bips  struck  by  the  wind  directly  with  those  lying  opposite, 
but  on  aocount  of  their  great  length  they  bend  easily  under  com- 
pression, and  it  may  therefore  be  recommended  to  transfer  the 
compression  by  timbers,  while  the  oblique  timbers  then  beoome 
tension  members. 

When  the  bracing  is  incomplète,  then  aside  from  destruction 
by  wind  dp  injurn  to  the  covering  by  strong  flexure,  a  graduai 
change  of  form  of  the  soire  occurs.  The  hygroscppic  variations 
in  the  timbers,  the  repeated  nind  stresses  in  one  sida,  and  tns 
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varied  warming  by  the  snn's  rays  may  act  together  to  produce  c 
curvatures  and  even  twisting  of  the  entire  spire,  as  ^uch  occar- 
red  in  a  very  surprisinl  manner  on  the  towers  at  Gelnhausen. 
Iron  spires. 

Iron  spires  of  towers  are  likewise  constructed  as  in  Pig.  1462 
with  rafters,  girts  and  X-bracer,'  the  latter  are  in  tension  wh- 
ile  rafters  and  girts  are  in  compression.  The  calculation  of  i 
iron  towers,  which  are  combined  aith  small  use  of  material  with 
verrj  ornamental  sections,  can  be  carried  out  with  sujpficient  a 
acouracy  in  the  manner  ^reviously  described. 

9.  Stresses  in  the  walls  of  towers. 
Compressile  stresses  due  to  their  own  î^eight. 

îor  towers  their  own  -reight,  the  thrust  of  the  masonry  spire 
and  vaults  with  the  wind  pressure  corne  in  considération. 
Prismatic  and  pyramidal  structures. 

l'or  the  considérable  height  of  towers,  the  compression  under 
their  own  weight  plays  a  verrj  important  part  and  even  draws  very 
narrow  limits  in  case  of  ratner  weak  materials.  If  it  is  desirsd 
to  erect  walls  of  uniform  thickness  or  prismatic  piers  with  taa;- 
ped  clay  or  leair  lime  concrète,  that  weights  1500  kil  per  eu.  m 
and  to  which  can  be  applied  a  compression  of  only  2  kil  per  sq. 
cm,  the  permlssible  height  would  be  calculated  as  follows.  A  cu- 
be 01  1  m  side  wçui^  load  the  area  of  10,000  so.  cm  witn  1530 
kil,  thus  with  -rr--  =  0.15  kil  per  so.  cm.  ?'or  each  additional 
cube  pladed  on  this,  the  œompression  would  be  increased  by  0.15 
kil;  then  to  reach  the  allowable  compression  of  2  kil  per  sq. 
cm,  only  ---^  ~  ''■3  ^  cubes  could  be  placed,  i.e.,  on  the  ground 
form,  a  vertical  wall  of  this  material  could  be  built  only  13 
1/3  m  in  height. 

In  like  manner  brick  masonry  weighing  I6OO  kil  per  eu.  m  and 

with  7.5  kil  per  sq  cm  allgwable  compression  would  ha   stable  f 

for  a  height  up  to  ~-— 77-r =  47  m  in  round  numbers. 

"].nOO 
Likewise  for  hard  bricks  or  clinkers  weighing  2000  kil  per  eu. 

m  and  for  15  kil  per  sq.  cm  maximum  sAfe  compression,  masonry 

might  be  built  to  a  height  of  -— 5^,;;^: =  75  m;  for  eut  stone 

weighing  260Q  kil  per  eu.  m  and  a  compression  of  30  kil  per  sq. 

cm 7 =  115  m. 

If  weights  of  ceiling*:?,  etc.,  are  added  to  this,  the  permiss- 
ible  heights  would  be  reduced,  and  the  same  is  the  case  it  coic- 
prsssion  by  thrusts  of  vaults  or  by  wind  is  excentric,  toe  001- 
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compression  at  one  edge  being  thereby  increased. 

Accordingly  this  bas  the  appearance  that  tiie  heights  of  buil- 
dings of  our  ordinary  Eaterials  had  quite  narrow  limits,  yet  t 
this  is  not  so,  for  by  skilful  distribution  of  the  masses  it  m 
aaayifar  exceed  the  values  obtained.  F'or  example  if  the  thickness 
of  a  vertical  wall  hf   gradually  reduced  to  0,  it  may  be  built 
twice  as  high  as  for  uniforiB  thickness,  and  ths  same  is  the  case 
for  a  hollow  pyramid  or  a  hollo',ï  cône  ï?ith  constant  weight  of 
covering.  Sut  if  a  tower  be  in  the  form  of  a  solid  pyramid  or 
even  of  a  hollow  i;yraiiio  witl,  fcricr;-.  bss  of  wails  uniformly  dec- 
reasing  upward,  even  a  threefold  height  is  conceivable,  and  thus 
for  the  assumptions  abova;  for  brick  masonry  140  m,  for  clinkers 
and  for  eut  stone  345  m. 

Thèse  advantages  did  not  escape  the  ancient  masters,  tùe  â|yp- 
tians  already  erected  their  highest  structurés  in  form  of  pyra- 
mids,  but  built  them  al^ost  solid,  thus  creating  masses  of  sto- 
ne that  appear  shockingly  stumpy  in  contrast  to  the  wonderfully 
light  toT^ers  of  the  (^othic.  The  latter  not  only  approximated  in 
the  main  forois  ths  advantageous  form  of  the  holloîT  pyramid,  but 
even  ï^ent  beyond  this  in  the  suitability  nf  the  distribution  of 
the  masses,  which  was  possible  in  the  structures  follosing  later. 
Thus  ail  further  requir'^ments  such  as  covering  the  intariors, 
resolution  of  the  solid  walls  into  separate  oearing  piers,  ora- 
cing  against  overturnin^,  by  wind,  etc.,  were  so  masterly  cooabi- 
ned  together,  and  at  the  same  time  the  stamp  of  an  art  -^fork  of 
such  perfect  form  was  itipressed,  that  only  the  highest  astonish- 
mant  can  be  realized  by  works  like  the  towers  of  Cologne  cathe- 
dral  considered  from  this  point  of  view.  If  one  considers  how 
far  is  the  distance  froTî  the  vertically  ascending  tower  of  the 
Sarly  Christian  and  Sarly  Romanesque  toiers  with  their  scarcely 
diminished  thickness  of  sfalls  to  this  statical  création  well 
weighed  in  ail  directions,  then  must  one  be  astonished  oy  the 
lightness  with  which  the  old  masters  attained  this  aim. 
Best  distribution  of  the  maEses. 

We  stated  that  men  conld  œake  pQ.ssible  a  more  suitable  distri- 
bution of  masses  than  that  of  the  pyramids;  in  fact  men  not  only 
could  do  this,  but  theoretioally  it  is  even  oonoeivable  to  erect 
an  infinitely  high  stru'5ture  without  the  compression  at  the  baso 
exceeding  a  fixed  value.  There  the  upper  parts  certainly  ara  r 
rapidly  reduced  to  such  sœall  thickness,  that  the  possibility 


of  cons traction  and  espaoially  tlie  danger  of  overturning  yary 
soon  set  a  limit  to  the  heigbt. 

The  law  hore  unavoidable,  acoording  to  which  a  structure  œust 
be  formed,  tbat  shows  at  each  height  the  saœe  compression  per 
unit  area  is: —  log  nat  (bg  :  b^)»  fh  :  k. 

Herein  bg  and  b^  are  the  areas  of  any  two  horizontal  sections 
(in  sq.  m),  that  are  di'ïtan*  apart  by  h  (in  m),  k  is  the  alloir» 
able  load  (in  kil  per  sq.  m),  and';'  is  the  unit  weight  of  the 
masonry  (in  kil  per  eu.  m). 

If f i t ùiàsassumed  that  two  areas  are  eut  out,  where  the  b^  is 

twice  that  of  the  upper  b^,  then  log  nat  (bpib-,)  ■  log  nat  3  •■ 

0.69315.  Inserting  this  in  the  preceding  gives;-  0,69315  •=  -- . 

0.69315  k  -k 

and  froDû  this  follows  h  ■ ^--— ♦  Acoordingly  for  masonry  of 

a  given  weight  and  a  fixed  permissible  eoaapression,  one  can  cal- 

culate  at  what  différences  in  height  the  ground  area  must  be  do- 

ubled.  For  example  if  «e  assume  that  the  upper  part  of  a  tower 

of  brickwork  weighing  1600  kil  per  eu,  m  bas  been  so  designed, 

that  it  has  a  olad  of  7  -  kil  per  sq.  oni,  thus  being  75,000  kil 

2 
per  sq.  m,  and  we  wish  to  extend  the  tower  downward  without  in- 


creasing  the  compression,  we  must  gradually  increase  the  ground 

0.69315  ^    75000 

area.  so  that  at  the  deoth  h    * — - 

1600 
become  twice'  as  great.  But  again  at  32.5  m  œust  then  the  area 


32.5  m,  it  has 


again  be  doubled,  thus  being  fourfold,  etc.,  and  likewise  eight- 
fold  at  the  next  division  of  the  height,  then  sixteenfold,  etc. 
This  requirement  for  ma*>erials  finally  increases  so  rapidly 
downward,  that  a  practioal  limit  is  soon  drawn. 

But  in  any  case  we  sas,  that  the  heights  given  above  for  pyr- 
amids  do  not  reaoh  the  extrême  limit.  Çor  the  clinker  masonry 
mentioned  with  a  weight  of  2000  kil  per  eu.  m,  and  15  kil  comp- 
ression per  sq.  cm,  thus  150,000  kil  per  sg.  m,  the  ground  area 

0.69315  X  15()000 

must  be  doubled  at  heights  of  =  52  m,  or  for 

2000 
eut  stone  with  a  weight  of  2600  kil  per  ou.  m  and  30  kil  per  sq. 

0.69315  ^    300000 

cm  per  sq.  cm,  ■  80  m.  To  erect  towers  of  the 

2600 
last  material  400  and  500  m  high  would  not  be  so  very  difficult. 

By  the  help  od  granité  or  basait,,  which  has  1000  or  even  2000 
to  SOOO  kil  ultimate  résistance  to  crushing  per  sq.  cm,  it  would 
be  harmless  to  load  thet  with  60  or  even  100  kil  per  sq.  cm  or 
more,  and  it  would  be  possible  to  reach  such  heights  beside  wh- 
ich our  modem  colossal  towers  like  the  Eiffel  tower  would  seeœ 
like  dwarfs.  We  see  that  our  respectable  eut  stone  need  not  longer 


give  plaea  to  iron. 

We  DDust  her©  again  opnose  the  erronoous  view,  that  on  aocount 
of  the  small  résistance  of  œortar  the  strength  of  eut  stone  can- 
not  be  fully  utilized,  ^ertainly  the  résistance  of  oonorete  or 
poorly  coursed  rubble  œaaonry  dépends  alœost  entirely  on  the  n 
nature  of  the  mortar,  but  it  is  otherwise  in  briok  masonry.  Ex- 
periments  in  the  technir^al  experionent  station  at  Berlin  (Report 
of  same  in  1884,  p.  80)  gave  for  cubes  3  months  old  made  of  the 
same  bricks  in  lime  and  cernent  mortars  the  slightly  differing 
résistances  of  44  and  63  kil,  while  the  résistance  of  the  kinds 
of  mortar  employed  exhibited  the  great  différence  of  12.5  to 
211  kil.  For  a  longer  tlme  of  hardèning  and  thicker  walls  we 
judge  that  the  differen'je  in  the  masonry  would  be  yet  smaller. 
But  for  large  asfalars  and  uniformly  thin  joints  the  influence 
of  the  mortar  must  Almo-ît  enterely  disappeap,  it  being  assumed 
that  the  latter  has  the  otherwise  required  properties,  that  fir- 
st  consist  in  that  it  is  pressed  tnto  the  hollows  without  being 
entirely  pressed  out  of  the  separate  parts  of  the  joints  by  the 
existing  compression.  Onder  thèse  conditions  «ould  it  be  almost 
tho  same  whether  cernent,  lime,  lead,  chalk  or  powdered  loam  were 
employed,  that  selected  good  stones  might  fearlessly  be  used  w 
with  a  loading  up  to  l/tO  or  at  least  1/20  of  the  ultimate  rés- 
istance to  cpushing,  and  thereby  build  considerably  safer  in  an  > 
case,  than  if  one  now  gsnerally  finds  it  well  to  stress  easily 
rusting  iron  to  1/4  or  even  l/3  its  résistance  (with  connections 
that  in  part  are  no  moT<^    trustuorthy  than  mortar  joints),  {^en 
hâve  already  made  sufficiently  bad  experiment»  in  the  fall  of 
numerous  bridges. 

We  see  froœ  ail  this,  that  our  buildings  of  weak  materials 
and  ffith  disadvantageous  distribution  of  the  masses  are  restric- 
tsd  to  very  small  heights,  and  that  on  tne  other  hand  by  using 
good  materials,  the  limits  ara  drawn  less  by   the  résistance  than 
by  practical  reasons  of  other  kinds. 

Stability  against  wind  pressure. 
Magnitude  of  wind  nressure. 

The  stability  of  a  body  increases  with  its  vveight  and  its  bas- 
ai area,  but  on  the  contrar/j  diminishes  with  the  increase  of  tne 
surface  presented  to  the  wind.  Therefore  it  is  important  espec- 
ially  for  the  upper  parts,  which  one  seeks  to  construct  as  ligût 
as  possible,  that  they  be  disigned  with  proper  consideratiio  of 
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wind  pressure.  Parther  downward  can  the  distribution  of  tàe^aas- 
ses  be  then  niade  according  to  the  laws  previoasly  gîven.  The  tj 
wind  pressure  is  greatest  where  it  strikes  a  surface  perpendic- 
ularly  and  is  reduced  considerably  by  a  greater  inclination  of 
the  surface,  whether  in  élévation  or  plan  (p  I63).  Thus  the  wi- 
nd pressure  against  the  angle  of  a  square  tower,  in  spite  of  t 
the  greater  diagonal  width,  is  only  0.707  as  great  as  the  pres- 
sure against  the  side  surface.  The  pressure  against  a  cylinder 
is  0.785,  that  against  ^n  octagonal  frisn]  is  0.707  as  much  as 
the  pressure  against  a  nerpendicular  surface  of  equal  area.  S 
Since  in  determining  thèse  values  friction  on  the  surfaces  was 
neglected,  it  is  better  to  increase  them  somewhat,  especially 
with  large  projections  on  the  surfaces. 

Thé  magnitude  of  the  wind  pressure  seldom  goes  beyond  120  Icil- 
per  sq.  m,  but  bas  occasionally  been  observed  at  about  200  kil 
in  Europe.  Where  this  concerns  the  calculation  of  stresses  in 
roof  construction  or  ed<»e  pressures  in  masonry,  œen  are  usually 
satisfied  by  assuœing  1^0  kil  per  sq.  m,  especially  in  protect- 
ed  places.  This  is  to  be  defended  in  so  far  that  the  strength 
of  the  material  indeed  is  stressed  only  in  certain  limits,  thus 
always  retalning  a  certain  safety.  If  it  concerns  lofty  roofs 
or  walls,  it  is  advisable  to  increase  this  vaule  under  the  cir- 
cumstanoes  to  150  or  180  kil.  But  quite  otherwise  are  the  cond- 
itions when  the  danger  of  overturning  (for  example  of  a  wooden 
or  iron  tower  spire  not  anchored),  where  no  security  exists  to 
be  counted  upon;  hère  for  square  structures  œust  be  taken  at  1 
least  250  kil  for  surfa'jes  struck  at  right  angles,  for  round.or 
octagonal  towers  or  spires  at  least  200  kil  for  the  full  verti- 
cal section.  But  if  one  desires  to  use  sœaller  values  like  120 
kil,  be  must  also  introduce  a  certain  safety  and  require  that 
the  moment  of  stability  be  at  least  twice  the  overturning  moment. 
Stability  of  tower'î. 

If  the  stability  is  investigated  by  calcilation,  one  must  fi- 
rst  be  convinced  that  no  direct  danger  of  overturning  exists  (p 
137);  there  one  cannot  usually  be  satisfied  but  laust  examine  f 
for  wood  and  iron,  whether  the  members  with  wood  support  the 
structure  just  before  the  overthrow  are  sufficiently  strong  ( 
(example  on  p  622),  and  for  stone,  whether  the  edge  compression 
does  not  increase  too  much.  For  the  last  purpose  is  sougnt  th3 
point  of  intersection  of  the  résultant  pressure  with  the  base 


apea  (p.  140,  166,  336,  377)  and  tben  the  edge  compression  is 
obtained  according  to  p  141  to  145. 

Jf  the  towep  stands  on  separate  vern  high  piers,  it  œay  becoiDe 
necessary  for  thèse  to  be  calculated  particularly  for  overturn- 
±nè   or  bending  (p  359  a^d  p  I69  above),  out  usually  at  corresp- 
oading  heights  the  pier"=î  and  even  the  walls  of  the  tower  are  so 
strongly  connected  together,  that  the  entire  tower  can  be  regar- 
ded  as  a  connected  mass.  Then  the  basai  area  is  regarded  as  a 
firmly  connected  figure,  in  spite  of  the  fact  that  in  some  ctr- 
cumstances  it  is  entirely  resolved  infco  separate  piers, 

To  employ  formula  5  on  p  143, it  is  necessary  to  détermine  the 
moment  of  inertia  for  the  ground  plan,  which  is  well  known  to 
"be  found  for  compound  a*eas  by  addition  or  sabtraction  of  the 
momeirts  of  inertia  of  the  separate  areas,  for  example  for  a  cir- 
cular  ring,  if  D  and  d  are  the  outer  and  inner  diameters;  I  ■ 

--  (D   -  d  );  for  the  hollow  rectangle  with  outer  sides  B  and  H, 

64  1,33. 

inner  sides  b  and  h,  is  likeirise —  (3  H  -  b  h  ),  etc.  The  kern 

12 
of  such  a  hollow  figure  is  larger  than  that  of  a  solid  cross 

section  and  is  calculat-^d  according  to  formula  4  on  p  142.  Por 

exampla  for  the  circula*  ring  it  is  a  circle  with  a  diameter  = 

D^  ■+  d^ 

andoforothe  hollow  square  is  a  diagonal  square  with  d 

4  D       B'^+    b'^ 

diagonal  ■  ê  fo»  the  hollow  octagon  is  an  octagon  with  a 

"3  B  B^+  b^ 

diagonal  =*  0.27 ,  The  thinner  the  thiokness  of  the  wall  t 

B 
the  larger  is  the  kern;  in  the  limiting  case  that  the  wall  is 

infinitely  thin,  ^  *  d  or  B  »  b,  oonsequently  the  width  of  the 

D     2  B 
kern  is  -  or  or  0.5Î  B,  i.e.,  twice  as  great  as  for  the  so- 

2      3 
lid  cro^s  section.  But  that  is  very  favorable,  for  the  resulting 

compression  in  such  hollow  cross  sections  can  be  farther  from 
the  centre  of  gravity  without  too  much  increasing  the  edge  pres- 
sure. Only  when  the  comoression  in  the  hollow  square  with  thin 
walls  falls  outside  the  middle  2/3,  i.e.,  approaches  the  outer 

1/6,  the  edewe  c  on  i  î'^'-i-- £  '  on  i  t-    dciV]eC.  But  with  regard  to  the 

inorease  of  the  edge  pressure  by  wind  or  thrust  and  a  vault, 

one  must  not  fully  utilize  the  parmi ss ibl e  stress  by  its  own 

that 
weight,  and  a  eut  stone  can  carry  30  kil,  according  to  circum- 

stances  .will  only  be  loaded  with  20  or  24  kil  by  its  own  weight. 

Towers  with  stone  spires  and  internai  vaults  are  to  be  so  hes- 

vy  that  their  stability  is  not  endangered  oy  wind,  endeed  it  is 

asual  in  them  noc  to  increase  much  evsn  the  edge  pressure.  ?or 

towers  with  thin  «ails  ^ith  wooden  spires  on  the  contrary  the 
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wind  exsrts  a  snbstantiHl  influence  on  t'ae   détermination  of  the 
thickness  of  the  walls,  Qare  niust  be  taken  for  thèse,  that  the 
wall  struck  by  the  »ind  does  not  bend,  or  considered  as  a  stra- 
ight  arch  does  not  press  out  the  adjoining  walls.  Therefore  not 
too  thin  are  also  made  the  «ails  of  the  towers  îfithout  spires 
and  the  thrust  of  vaalt'î. 
Stability  of  spires. 

When  the  masonry  irasses  papidly  diminish  upward,  the  investi- 
gation of  the  stability  also  extends  to  the  higher  plans,  but 
must  particularly  take  ^lace  for  the  spire.  As  alpeady  shown 
for  the  example  on  p  62t,  anchoping  may  7sry  easily  become  nec- 
essary  for  wooden  spire*?,  without  such  spires  presenting  the 
full  vertical  sacfioBal  area  calculated  to  pesist  the  wind  pres- 
supe  of  200  kil  per  sq.  m,   if  for  a  ppoportion  of  height  of  2:1 
it  has  a  weight  of  at  least  75  kil,  op  of  3  :  1  of  115  Kil,  for 
4  :  1  of  160  kil,  5  :  1  of  200  kil,  and  for  6  :  1  of  240  kil  p 
pep  sq.  m   of  extepnal  surface. 

?op  bpick  spires  1/2  bpick  thick  occups  the  dangep  of  overtur- 
ning  with  a  ppopoption  of  height  of  5  :  1  to  6  :  1,  and  the  com- 
ppession  passes  outside  the  kern  fop  a  2  1/2  to  3  1/2  fold  hei- 
ght; yet  with  sufficient  safety  can  a  spire  1/2  brick  tnick  can 
be  cappied  to  about  a  foupfold  hsigfat,  if  the  apex  is  bailt  sol- 
id,  and  attention  is  paid  to  the  uppep  ending  (p  597);  for  very 
heavy  clinkers  one  can  also  go  to  4  1/2  r:l.  Spires  1  brick  th- 
ick pepmit  doubled  heights,  and  thepefope  do  not  requipe  farth- 
ep  investigation. 

îhpust  of  spipes  and  vaults  of  towers. 
Thrust  of  the  spir-^. 

If  the  possible  neutralizing  of  the  tfapust  of  the  spipe  by  t 
the  tensile  pesistance  of  the  uppep  poption  of  the  wall  of  the 
to^ep  (p  6o6)  is  neglected,  then  Œust  the  wall  be  sufficiently 
stpong  to  resist  the  thrust.  The  abutnsent  is  investigated  for 
a  squape  tower  by  taking  an  angle,  thus  1/4  of  the  toiser,  or 
1/3  fop  the  octagon.  If  the  abntment  descends  veptically,  then 
must  it  hâve  at  top  sufficient  thickness  of  patûep .sufficient 
weight  to  quickly  change  the  oblique  fopce  of  the  spope  against 
the  abutment  into  a  ste-îpep  dipection.  On  the  contpapy  if  this 
gpadually  éatBHGls?.outwaPd  op  buttpesses  ppoject  fpoi  them,  whicn 
are  offseted  downwapd,  the  oiass  of  the  abutnient  can  be  cansider- 
abl^  reduced,  indeed  the  niope  battering  is  its  outep  supface. 
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The  limit  would  be  for  the  toier  walls  to  be  inclined  external- 
ly  and  internally  to  form  continuations  of  the  surfaces  of  the 
spire.  The  investigation  of  the  abutment  by  calculation  op  gpa- 
phically  can  i)reseBt  no  difficulty,  according  to  ihat  is  stated 
on  abstinents  of  vaults  (p  122  to  153)- 

Thrast  of  vaults. 
Since  for  vaults  that  occur  in  the  interiors  of  towers,  where 
very  little  thrust  occurs  at  the  angles  (fig.  366),  and  there 
the  thickness  of  the  abtitments  as  shown  by  the  Tables  on.  p  I50 
to  152,  even  for  vaults  of  infinité  height,  if  the  masonry  be 
not  crushed  under  its  o^n  weight,  need  not  be  excessivel^  great, 
there  is  no  reason  for  lot  placing  the  vaults  in  the  upper  part 
of  the  tower.  The  thicknesses  of  the  buttresses  given  in  the  Ta- 
bles mentioned  could  then  be  considerably  reduced,  when  greater 
upper  loads  occur,  but  then  by  inclined  position  or  even  by  cor- 
belling  the  walls  inward  it  is  always  easily  possible  to  keep 
the  line  of  support  everywhere  iù  the  iriddle  of  the  supporting 
parts  without  great  cro^s  sections  of  the  masonry.  To  strive  f 
for  this  and  then  by  considering  the  wind  pressur-e  to  increase 
the  wall  masses  downward  according  to  the  principle  of  the  in- 
crease of  the  load  (p  624),  those  are  the  points  to  be  kept  in 
Œind  in  designing  towers.  Very  higb  towers  can  be  built  vern 
economically,  but  one  can  also  waste  masses  of  masonry  in  a  ve- 
ry inexcusable  ?fay. 
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X.  DSCORATIVS  PÂINTING. 
t.  The  colored  Décoration  of  the  loterior.  (Note). 

Ko\c.  Çaée»  629  Xo    637  are  unc^van^eA  ^vo^   \\ve  preceà\,n4  e4\,\\.on. 
Painting  of  certain  parts. 

Even  iD  the  last  centuries  and  down  to  the  présent  tiœe  hâve 
been  made  endeavops  to  change  the  original  condition  of  Sothic 
churches  by  whitewashin«t  or  other  icgenions  methoda,  yet  certain 
Works  in  différent  régions  remained  in  sach  préservation  before 
SQch  iiEprovement,  that  from  the  principles  according  to  which 
the  middle  âges  proceed-^d  in  regard  to  coloring  may  at  least 
partially  be  recognized.  But  a  study  of  those  principles  is  the 
more  necessary,  since  on  the  point  in  question  views  are  more 
widely  divergent  than  on  Œanj  others,  and  in  each  case  it  is 
just  as  difficult  as  essential  to  become  freed  froai  the  last  re- 
mainsadf  modem  habits, 

We  hâve  frequently  been  engaged  in  the  restoration  of  mediae- 
val  churcher,  in  which  the  internai  coloring  aas  also  to  be  res- 
tored,  and  in  some  case*?  hâve  neither  had  the  poier  or  strength 
to  avoid  ail  the  concessions  to  modem  taste  exacted  froc  us. 
But  we  hâve  thereby  nad?  the  experiment,  that  only  those-  works 
could  in  any  way  satisfv  not  us  alone,  but  also  the  dirsctors 
and  thus  the  people,  where  the  old  was  lollowed  with  ail  possi- 
ble accuracy,  and  that  in  nearly  ail  cases  the  concessions  des- 
anded  were  regretted  by  those  who  had  required  them.  But  -.îe  havs 
had  tie  expérience  on  other  works,  in  which  it  had  been  found 
well  to  départ  from  medtaeval  types. 
Plastering  and  whitewash. 

The  question  of  painting  is  connected  with  thst  of  plastsring 
or  of  whitewash.  îhe  last  inust  occur  everywhere  that  the  icater- 
ial  at  comiEand  and  the  iiode  of  exécution  thereby  coupelled  iiakss 
it  impossible  to  obtain  even  surfaces,  and  tne  simplest  case  of 
a  coating  thus  requires  a  liiEewash,  or  wnere  it  is  te  create  ihe 
ground  for  a  richer  décoration. 

In  both  cases  is  the  principle  applicable,  that  thô  plasterinl 
as  well  as  the  coating  must  be  an  actual  iuproveiient.  On  rough 
walls  of  rubble  it  can  be  applied  in  its  siiEplest  form,  whils 
on  a  better  material,  first  on  suclj  that  makes  it  possible  to 
secure  even  surfaces,  the  coating  is  only  allowable  witn  a  view 
of  a  certain  development  of  luxury,  therefore  requiring  a  ricnôr 
treatment.  Hence  where  only  the  window  jairfcs,  angles,  louldinés 


and  the  vault  ribs  are  Tiade  of  eut  stone  and  the  nfalls  are  of 
rubble,  in  the  simplest  case  only  the  latter  are  plastered  and 
colored,  and  the  plaste^ing  adjoins  the  edges  of  the  ashlars  p 
ppojecting  by  the  thickness  of  the  plastering,  which  again  rem- 
ain  uncolored,  and  where  means  permit,  on  the  plastering  will 
be  painted  even  certain  figure  représentations  in  entirelj  un- 
symmetrical  positions.  'T'he  latter  resuit  froni  the  circuastance 
that  such  pictures  are  bat  seldom  contained  in  the  original 
plan,  but  arise  from  spécial  courses  or  from  vowed  gifts. . 
Painting  of  keystones  and  cotnpar  tœen  ts  . 
Likewise  the  limewash'^d  surfaces  of  the  comparticents  of  rubble 

adjoin  the  ribs  aiade  of  eut  stone.  Since  now  in  the  vaults  th-:» 

are 
keystones  already .emphasized  by  richer  ornanientation  in  sculpt- 
ure, it  is  next^at  their  greater  distance  from  the  eye  to  incre- 
ase  the  effect  of  that  ornamentation  by   color,  this  increasing 
their  récognition  as  well  as  their  splendor  thereby.  As  â  rule 
is  there  adopned  not  merely  the  sculpture  of  the  lower  surface 
but  also  the  moulding  bnrdsring  the  edge  of  the  keyatone  by 
gold  and  bright  colors,  and  the  same  treatment  is  continueâ 
for  a  pièce  as  the  vault  ribs  and  then  eut  off  Dy  radial  bands. 
(?ig.  1,   colored  plate  147).  îhe  cause  of  this  extension  is  not 
alone  tith  the  view  of  "^nsuring  a  wider  field  for  the  developu- 
ent  of  color,  but  also  that  it  was  first  of  ail  to  find  a  suit- 
abls  termination  of  this  splendor  of  color  on  the  member,  ïïhich 
would  not  hâve  resulted  froïc  the  simple  junction  of  the  mouldi- 
ngs  of  the  ribs  left  in  the  natural  color  of  the  stone  to  the 
richly  painted  keystone.  In  the  church  at  Frankenberg  ail  surf- 
aces of  Halls  and  piers  and  further  the  capitals  and  ribs  are 
left  in  tÈeir  original  dark  stone  color,  but  the  keystones  are 
painted  in  the  mode  inf^icated  and  are  gilded,  and  an  especially 
happy  effect  results  beoause  this  splendor  of  color  is  carried 
by  the  ribs  contrasting  witn  the  white  coupartuients.  Sithout 
this  contrast,  and  particularly  where  ths  painting  of  tne  keys- 
tones "differs  batr.littl'î  in  color  from  the  rest  and  lignter  pa- 
rts rise  froffi  dark  parts,  will  many  modem  restorations  show 
how  to  produce  a  heavy  and  burdening  impression. 

In  contrast  to  the  plastered  compartments  the  ?rence  mode  of 
exécution  of  the  same  in  eut  rubble  described  on  p  109  permits 
an  open  appearance  by  its  regular  jointing.  Mo  less  is  this  pos- 
sible by  a  construction  of  the  compartments  in  brickwork,  and 
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indeed  the  èHett   gains  life  by  the  alternation  of  the  oolor  of 
the  bricks  with  the  stone  of  the  ribs.  In  the  arcades  of  the  p 
palace  of  justice  of  Liège  otherwise  belonging  to  the  Renaissan- 
ce, the  compartments  are  built  with  not  the  asual  direction  of 
the  joints,  but  by  the  Tiost  varied  interlacing  of  theni  are  for- 
flied  the  most  ornaraental  patterns,  in  a  aianner  siniilar  to  the 
construction  of  the  half  timber  work  of  the  «ooden  housea  of 
the  peasants  in  the  so-called  old  land  near  Homburg. 

The  effect  of  the  compartments  may  even  be  increased  by  dif- 
férent colors  of  bricks»  either  by  the  alternation  with  glazed 
courses  or  by  richer  motives.  But  in  every  case  is  necessary  a 
correct  exécution  of  the  masonry  of  the  compartment,  the  joints 
must  extend  through  according  to  a  System  once  adopted,  and  no 
lost  courses  may  occur  therein. 
Painting  of  the  caxîitals, 

îhe  next  addition  to  the  method  of  treatment  before  indicated 
then  consists  in  a  colored  exécution  of  the  capital,  which  must 
extend  to  the  mouldings  of  the  abacus  and  astragal.  Hère  are 
first  possible  two  Systems.  The  first  would  consist  in  chis,  t 
that  only  the  ground  of  the  bell  should  be  more  strongly  -distin- 
guished  from  tne  foliage,  gsnerally  by  tne  décoration  bj  color. 
The  other  would  add  the^^eto  a  further  characterization  of  tne 
ornamental  détails  by  varied  coloring.  According  to  the  first 
would  the  ornament  be  entirely  painteâ  white  or  gilded  and  the 
bell  would  be  colored  dark  (F'ig.  7  on  colored  plate),  or  natur- 
alism  already  makes  its-^lf  felt  by  a  green  color  of  tne  ornam- 
ent  or  by  a  dark  green  ground. 

According  to  the  second  System  would  only  similar  parts  be 
colored  alike.  îhus  the^e  results  ons  color  irom  the  front  sid- 
es  of  leaves,  a  second  from  the  edge  and  back;:'the  third  from 
the  stem,  the  fourth  from  the  berries  or  flo;?sr3,  and  tne -tiftli 
f  roin  the  beli . 

It  is  hère  self-svident  that  gold  and  even  Lhs  original  color 
of  the  material  may  participale  as  colors.  An  example  of  tbis 
kind  from  the  church  in  Volksmarsen  is  sh07«n  cy  ?ig.  5  ci  the  • 
colored  plate. 

But  further  a  diversity  not  yet  indicated  in  the  ornament  may 
first  be  produced  by  the  coloring.  ?ig.  6  from  the  chnrcb  En  Wetts 

Painting  of  vault  ribs. 

The  next  step  in  advance  consists  in  tne  entire  coloring  of  thd 
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vault  ribs,  yet  where  that  spécial  accenticg  of  the  keystones 
and  adjacent  pmtts  of  the  ribs  neationed  above  can  be  retaiaed, 
so  that  thèse  are  separated  by  richer  painting  and  form  glowing 
colors  from  the  extension  of  the  ribs. 

As  a  gênerai  rule  for  the  coloring  of  the  latter  may  be  appl- 
ied,  that  the  gênerai  effect  must  be  either  lighter  or  dapker 
than  that  of  the  surfaces  of  the  conipartments,  thus  lighter 
ffith  compartments  of  bricks  not  plastered,  darker  for  limewash- 
ed  compartments.  This  i*5  especially  tpoe  of  the  principal  memb- 
ep  of  the  ribs,  this  of  the  so-called  peap-pib  of  the  earliep, 
the  flat  hollows  according  to  the  latep  mouldings. 

Then  we  hâve  also  hère  either  a  anifopm  coloring  of  the  enti- 
pe  pib  op  a  séparation  of  the  diffepent  mouldings  of  it  by  col- 
ops.  Fig.  Z   0^  ^^^   colored  place  gives  an  example  of  the  fopmer 
fpom  the  chupch  in  ??ettep,  and  in  regard  to  the  latter,  there 
can  be  extended  to  it  the  gpound  ppinciple  of  hepaldry,  that  c 
colop  can  only  adjoin  métal,  that  nevep  diffepent  colors  of  eq- 
ual  intensity,  but  only  diffepent  tones  of  the  same  color  may 
adjoin  each  othep.  Pùpther  the  following  ppinciples  are  applied. 

1.  that  tbe  colors  do  not  oppose  the  effect  of  the  shadows, 
that  in  deep  hollov  be  separated  by  light  frosi  a  œember  like  a 
round  that  reoeives  much  light. 

2.  fhat  to  obtain  a  bold  effect  the  aid  of  absolute  light,  t 
thus  of  white  or  gold,  and  even  that  a  decided  dark,  black  or 
dark  brown  ,  is  just  as  necessary  as  dark  outlines  afid  leads  in 
glass  painting,  as  well  as  transparent  or  white  and  yellow  colors. 

S.  That  the  intensity  of  light  or  shade  is  in  inverse  proport- 
ion to  the  area  of  the  space  occupied.  Thus  a  little  round  bears 
pure  white  or  gold,  a  little  bevel  oh  hollow  pure  black,  while 
for  those  large  and  pointed  rounds,  Pigs.  8  and  9  of  the  color- 
ed plate,  as  for  larger  hollows,  both  light  and  darg  require  s 
softening,  which  may  either  be  by  reducing  the  tone  or  by  a  pattern 

Reducing  the  tone  is  not  so  muoh  by  the  addition  of  black  and 
white  as  by  the  addition  of  another  color,  so  that  light  becomes 
yellowish,  greenish,  reddish  white,  dark  becomes  dark  slaty  blue, 
dark  reddish  brown,  greenish  black. 

The  pattepn  substitutes  altepnation  of  colors  op  tones  fop  the 
same  colops  in  mixture.  Therefope  in  the  simplest  case  it  is  f 
found  by  padiating  or  inclined  bands  of  différent  colops, -for 
example  of  brown  and  white,  gpeen  and  white,  black  and  yellow. 
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etc. ,  so  that  also  on  that  pointed  round  either  the  same  colors 
abat  against  each  other  or  are  placed  diagonally.  They  can  fur- 
ther  consist  of  triangles,  cubes,  scales,  or  bands,  or  panels 
enclosed  by  the  différent  colors  may  be  found  for  finer  drawings. 
But  su&h  patterns  must  always  be  simple  to  bs  recognized,  and 
before  ail  must  ail  imitation  of  relief  be  avoided. 

Gontrast  of  color  is  sometimes  strengtnened  by  black,  lines 
separating  bands,  which  are  especially  necessary  if  a  color  ad- 
joins white.  Such  an  example  is  shown  by  the  pattern  in  three 
colors  from  3.  peter  in  Louvain.  (Fig.  3  of  colored  plate.). 

Bands  may  either  be  formed  by  a  single  color, or  by  several  t 
tones  of  it  and  thèse  tones  then  adjoin  in  straight  lines  or  a 
are  indented  or  intersect  each  other  like  fiâmes.  It  is  préfér- 
able there  to  separate  the  shaded  bands  by  a  single  color  or 
be  formed  of  two  strongly  contrasting  colors.  For  example  if  we 
assume  green  shaded  bands,  thhes  are  to  be  separated  by  a  dark 
brown  or  white,  or  a  white  bordered  red,  brov?n  or  dark  b-lue,  or 
a  black  bordered  yelloy.  Thus  sometimes  alternate  shadings  in 
several  colors  with  such  bands.  ?ig.  9  oî   the  colored  plate  ex- 
hibits  an  example  of  the  kind  ^rom  the  church  in  Volksmarsen. 

('/hat  concerns  the  placing  of  the  colors  on  the  différent  coeiE- 
bers  of  the  ribs  is,  th^t  thèse  are  not  always  chosen  wita  reg- 
ard to  a  heighteniné  of  the  contrast,  but  at  least  for  richer 
mouldings,  are  usually  formed  by  adjusted  groups  of  them.  înus 
in  Fig.  10  of  the  colored  plate  from  the  castle  chapel  at  V;ar- 
burg,  a  transition  from  the  red  flat  to  the  white  round  is  for- 
med by  the  yellow,  contrary  to  which  the  white  round  increases 
the  séparation  between  red  and  blue. 

But  further  pure  and  «îleaming  colors  areechiefly  taken  for  c 
certain  prominent  point*?  like  keystones,  while  for  ail  large 
areas  are  preferred  red'iced  or  mixed  colors. 

Especially  for  the  re'^  is  indeed  excep  tionally  employed  pure 
vermillon,  where  the  hi^hest  magnificence  prevails,  irhile  its 
ordinary  tone  is  darker  and  more  like  madded  (burnt  ochre,  see 
below).  If  then  time  anl  dust  can  injure  i t,  we  still  frequent- 
ly  hâve  ornamental  interior  structures  like  tabernacles,  where 
the  original  tone  was  iot  pure  vermillon.  Such  a  dark  red  tend- 
ing  to  brown  generally  forms  the  local  tone  on  those  little  in- 
ternai architectural  works,  and  it  is  then  brightened  by  gold 
and  blue,  white  or  by  green  and  white. 


The  original  tone  of  blue  is  hard  to  reoognize  as  a  rule.  In 
général  it  is  determined  thtt    it  must  be  lighter  than  the  red . 
?or  this  reason  the  artificiel  ultramarine  cannot  »ell  be  empl- 
oyed,  which  in  its  pure  condition  is  too  dark,  but  œixed  witb 
white  beoomes  muddy.  A    shining  blue  is  best  represented  by  pure 
smalt.  But  an  entirely  différent  oharacter  bas  dark  blue,  wbioh 
#B  in  Pig.  6  of  the  colored  plate  may  even  tend  to  gray, 

Ijikewise  green  varies  tnuch,  sometinaes  ahining  and  sometimes 
softened,  in  the  first  oase  represented  by  Scbweinfurt  green, 
in  the  latter  by  différent  mixtures  of  gold  ochre  with  so-oalled 
green  cinnabar. 

Bands  beside  tbe  ribs. 

The  effect  of  the  rib"3  may  further  be  heightened  by  a  pattern 
band  adjoining  them  aod  painted  on  the  compartment,  or  be  a  sim- 
ple band  froîii  which  rise  painted  leaves,  Pig.  11  of  the  colored 
p.late,  froni  the  vestibule  of  3.  Peter  Jr.  in  Stpasburg.  The  last 
motive  recalls  the  crockets,  and  like  them  it  is  soœetimes  rep- 
laced  hy  a  comblike  ornament,  F'ig.  12  froŒ  a  painting  in  the  c 
church  at  Wetter  dating  froïc  the  beginning  of  the  l6  th  century. 
Prooj  those  separate  leaves  represented  in  Fig.  11  ne   then  pass 
to  the  lower  angle  between  the  ribs  and  laso  lying  from  the  key- 
stone  on  the  surfaces  of  tne  compartnients,  soon  treated  more 
natur3lly,andsoon  in  the  later  plant  and  foliage  foms  in  the 
style,  to  which  we  must  return  later  below. 
Painting  the  rounds  and  arcades. 

B'roni  the  painting  of  the  vaalt  ribs  we  further  pass  to  that 
of  the  rounds.  What  has  just  been  said  of  the  larger  members 
of  the  pibs  is  increasingly  true  of  the  always  larger  roands, 
i.e.,  thèse  either  rcouire  siaplc  and  light  tones,  or  a  contin- 
uons pattern,  which  then  on  account  of  the  lesser  distance  froir 
the  eye  is  to  be  executed  hère  in  a  far  richsr  iranner  tnan  thers. 
Striking  examples  of  this  kind  are  shoTin  by  certain  ?rench  works 
in  restoration,  such  as  that  at  3.  dénis,  of  the  S.  Chapelle  at 
Paris,  and  also  of  certain  choir  chapels  in  the  cathedral  of  Am- 
iens, Beauvais  and  S.  Gnentin,  on  which  is  seen  the  development 
of  magnificence  in  éenerally  the  highest  degree.  It  wonld  part- 
ly  lead  too  far  and  Tfould  be  partly  superfluous  to  go  farther 
into  the  détails  of  the'^e  works,  especially  since  the  publica- 
tion of  the  3.  Chapelle  is  well  known  generally,  and  those  that 
hâve  the  luck  to  execut'5  a  portion  of  such  a  work  would  still 
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do  wsll  to  make  their  studies  at  the  place. 

According  to  a  painting  of  the  rounds  at  least  on  the  richer 
Works,  where  the  window  occnpies  the  full  width  of  the  bay,  on- 
ly  the  plain  surfaces  of  the  piers  between  the  rounds  and  the 
ground  of  the  arcades  found  below  the  Windows  remaia.  îhô  latt- 
er  in  the  S.  Chapelle  are  covered  by  a  painted  blue  tapestry  w 
with  gold  ornaments,  as  then  generally  a  tapestry  pattern  ^bove 
without  the  folds  there  given  is  niost  suitable  for  this.  In  a 
chapel  of  the  cathedral  of  ^saux  is  found  a  richer  arrangement 
belonging  to  about  the  15  th  century.  Likewise  hère  a  red  tapes- 
try pattern  forms  the  ground,  on  which  are  painted  a  crucifix 
with  Maria  anf  John  at  the  sides,  the  Host  above  it  and  the  ch- 
alice  beneath  are  painted  in  the  natural  colors,  so  that  the 
Host  is  at  the  apex  of  the  arch.  Beneath  the  chalice  is  then 
found  a  blue  shield  of  anus  with  three  white  roses  enclosed  by 
green  twigs,  and  below  are  two  figures  kneeling  at  prayer  desks, 
the  latter  with  the  clothing  of  the  figures  terminating  the  en- 
tire  représentation  at  bottom. 

The  mode  of  treatment  of  the  plain  surfaces  of  the  piers  coin- 
cides  with  that  around  for  the  gênerai  painting  of  the  interior, 
and  in  the  simplest  case  consists  of  a  rectangular  pattern. 
General  painting  of  the  interior. 

What  then  concerns  a  gênerai  painting  of  the  interior,  those 
of  the  compartments,  surfaces  of  walls  and  piers,  there  hâve 
conie  to  us  three  différent  modes  of  this,  but  which  naturally 
admit  of  endless  variety. 

Pirst  mode  of  treatment. 

The  first  is  chiefly  found  in  the  province  of  upper  Hesse,  t 
thus  in  the  church  at  Wetter,  the  castle  chapel  at  y.erburg,  ana 
was  found  in  the  church  of  3.  Elisabeth  at  liarburg  before  the 
restoration,  and  must  be  regarded  as  the  original,  belongong  to 
the  end  of  the  13  th  or  the  Deginning  of  the  14  th  centuries, 
since  it  appeared  on  the  two  former :aôrksusder  the  second  one 
belonging  to  the  end  of  the  15  th  or  beginning  of  the  16  th 

century. 

This  consists  of  a  red  local  tone,  which  is  tolerably  intense 
in  Wetter,  and  on  which  is  painted  a  pattern  imitating  in  wnite 
lines  the  jointing  of  regular  masonry  in  courses  about  22  to  23 
cm  high. 

At  the  middle  of  each  triangle  of  the  compartments  and  enclc- 
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enclosed  by  the  ribs  is  then  found  varied  stars  inclosed  by  cir- 
cles,  one  of  which  is  represented  by  tig.sîbof  the  colored  plate. 
The  vault  ribs  are  there  colored  with  strong  yelloir  ochre,  the 
rounds  in  the  dividing  arches  are  white,  the  flat  surfaces  yel- 
low  and  the  hollows  are  dark  reddish  brown.  In  the  transverse 
aisle  the  ribs  are  accompanied  by  narrow  bands  lying  on  the  sur- 
faces of  the  conponents  with  dark  red  leaves  on  a  white  ground. 
Ail  surfaces  of  walls  and  piers  are  treated  like  the  surfaces 
of  the  compartiEents,  yet  only  the  larger  surfaces  of  the. gable 
walàs  of  the  transepts  are  at  both  sides  of  the  Windows  with 
two  stars,  or  rosettes  like  those  just  described,  but  ricfaer  and 
larger,  painted  in  diff'îrent  richer  patterns.  The  window  mulli- 
ons  are  colored  dark  reddish  brown  and  lighted  by  white  lines 
and  dots,  while  in  the  angles  of  the  window  jambs  are  fotind  wh- 
ite stones  toothed  into  the  red  surface  of  the  wall  (Fig.  15). 

By  thèse  différent  détails  are  giyen  indications,  according 
to  whioh  the  entire  mode  of  treatment  is  in  itself  very  siaaple, 
but  can  be  devecoped  to  greater  riciiness.  Thus  first  by  a  gêner- 
ai placing  of  that  band  accompanying  the  ribs  on  the  compartmen- 
ts,  either  white  or  ver^  dark,  the  stars,  rosettes  or  smaller 
pranches  painted  on  the  flat  surfaces  of  the  ribs  and  arch  meT- 
bers,  and  further  by  the  formation  ofl  panels  with  white  grounds 
in  the  lower  angles,  between  the  ribs  as  well  as  first  on  the 
keystones  with  ornaments  painted  in  the  dark  ground  color,  as 
also  by  the  use  of  some  motive  on  certain  parts  of  the  surface 
of  the  wall,  or  even  by  white  ornaments  painted  at  the  same  pla- 
ces on  the  red  ground.  To  this  was  added  even  a  richer  treatment 
of  the  window  jaœbs  and  angles,  either  in  the  style  of  the  band 
accompanying  the  ribs,  or  by  foliage  executed  with  black  outli- 
nés.  To  this  was  also  added  a  rich  treatment  of,the  keystones 
and  capitals  executed  in  gold  aod  pure  colors,  whioh  also  rerca- 
ined  red  and  white  in  Wetter,  as  well  as  the  arrangement  of  pa- 
inted arched  friezes  below  the  Windows,  which  must  be  kept  ent- 
irely  simple,  without  b'r  any  meaas  similating  an  effect  in  relief* 

The  second  system  of  treatment  by  color  difiers  frcnc  the  fomî- 
er  only  in  that  the  coloring  is  reversed,  for  particularly  ths 
ground  is  in  a  subdued  white  or  in  a  lignt  stone  color,  and  tbs 
lines  thereon  are  kept  in  a  dark  reddish  brown.  At  the  sast  siîs 
of  the  rood  scbeen  in  the  monastery  church  at  naina  s  siall  por- 
tion of  the  plain  wall  was  treated  accordin^ly,  so  that  ths  sec- 
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separate  stones  inclosed  by  the  red  lines  stand  vertically,  but 
with  3  second  line  of  the  same  color  inside  each  of  them,  and 
in  the  nii^dle  was  paint'=îd  a  rosette.  In  i^pance  a  similar  mode 
of  treamtent  is  more  coTnmoDly  executed  and  in  part  as  still  re- 
cher.  An  example  of  this  kind  from  the  hall  in  Angers  is  foand 
in  Verdier.  Likewise  hère  are  found  those  isolated  ornaments, 
and  there  the  squaring  of  the  arches  is  treated  with  a  certain 
freedom,  while  the  separate  stones  of  the  vault  are  rounded  at 
top.  Just  on  such  détails  is  to  be  laid  especial  weight,  like 
the  vertical  position  of  the  ashlars  at  the  rood  screen  in  Hai- 
na,  the  rosettes  in  them  and  the  isolated  ornaments,  since  thèse 
exclude  the  idea  of  an  intended  imitation  of  actual  açhiar^work, 
which  latter  was  effected  by  différent  means  and  is  to  be  regar- 
ded  rather  as  a  peculiarity  of  the  modem  architectural  style. 
This  squared  painting  in  opposition  to  ail  such  means  of  décep- 
tion very  simply  forma  a  surface  pattern,  that  at  most  may  be 
blamed  as  a  lack  of  invention,  but  which  appears  to  the  untrain- 
ed  eye  just  as  it  reallv  is. 

We  note  hère,  that  this  extended  use  of  such  an  effective  mo- 
tive ef  isolated  ornaments  may  yet  lead  to  œisuse,  At  least  we 

an 
recall  having  seen  otherwise  correct  new  churoh  in  Sàissons  in 

the  forms  of  the  transition  style,  whose  interior  is  painted  in 
the  given  manner,  yet  concerning  those  ornansents  not  œuch  gool 
is  to  be  shown. 

Third  œethod  of  tr^^atment. 

The  third  mode  of  treatment  consista  in  a  further  development 
of  the  motive  already  mentioned  above,  of  plants  and  foliage  p 
paicted  in  natural  colors  on  the  whftened  surfaces  of  tûe  comp- 
artments,  and  in  an  extension  of  tnese  te  the  wall  surfaces.  As 
such  examples  we  mention:-  the  choir  vaults  of  the  church  of  3. 
Elisabeth  at  Marburg,  the  later  paintings  of  the  castle  chapel 
at  Mar^urg,  àhd  the  church  ir  Wetter,  the  monastery  church  oi 
Breitenau  near  Cassel,  the  Liebfrauen  church  in  Trêves  and  the 
church  3.  Jacques  in  ^iege. 

On  the  surfaces  of  the  compartmeots  are  first  found  thèse  or- 
naments,  soon  more  isolated  in  the  manner  already  indicated  on 
p  633,  soon  entirely  extending  over  the  surfaces,  as  in  the  ch- 
oir at  î^arburg  and  the  transverse  aisle  at  Wetter,  also  someti- 
mes  intermingled  with  figure  sub.jects  as  in  Breitenau,  where  on 
the  choir  vaults  are  fo'ind  the  images  if  the  Bol^  ÎEiiii|y,  01 
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the  Roly  7irgin  and  of  S.  Benedict  and  3.  Catherine,  but  in  the 
middle  square  are  found  the  symbols  of  tne  evangelists  inside 
the  given  arabesques. 

As  a  rule  the  stems  in  the  latter  are  yellowish  brown,  the  1 
leaves  are  a  bright  green  and  différent  flowers  are  painted  in 
other  colors,  blue,  yellow,  red  and  white,  yet  the  latter  are 
sparingly  used  so  that  green  prédominâtes  and  its  contrast  »ith 
white  détermines  the  effect.  In  ??etter  and  Sreitenan  black  or 
brown  outlines  are  but  geldom  used,  «hère  for  crealness  they  -^ 
necessary,  briefly  where  color  adjoins  color,  but  not  to  separ- 
ate  the  latter  from  the  white  ground.  On  tne  contrary  in  :.iarbar?? 
and  likewise  in  Liège  the  entirs  draiving  is  outlined  in  black, 
and  indeed  in  the  first  place  in  such  a  defective  manner,  that 
one  irâght  ilmost  recognize  in  it  a  later  addition. 

In  'Setter  the  original  red  painting  and  the  gilding  of  the  re- 
lief ornaiDent  of  the  ke^stone  an  a  dark  red  ground  remained,  a 
and  only  the  mouldings  as  weil  as  tne  adjacent  parts  of  the  ribs 
are  in  varions  colors  ïïithout  gold,  indeed  principally  in  a  iode 
harionizin^  «itn  the  painting  of  the  .coîrpartrrents,  thus  paintsu 
green,  yello?^,  -.îbite,  tlack,  etc.  _-i^.  4  if  ôhe  colored  çlats 
gives  an  sxaiicl?.  ci  tnis  kind. 

Siûiilar  schoil  3ork,  only  in  larger  proportions,  '.Yas  also  fo- 
und on  the  surfaces  of  the  walls,  SQ_tnat  on  ooth  sides  of  tne 
jambs  grew  shooting  stens  or  stalks  froî  cunches  of  leaves,  enâ- 
ing  belo.Y  in  roots  and  crossing  acove  the  ?iinacïï3  in  arcnes. 

If  tho  attention  of  ai^n  had  been  attracted  to  thôse  paintings 
several  décades  since,  at  the  tixe  *hen  recognized  archaeologi- 
sts  still  adhered  to  the  theory  of  the  origin  of  the  Sothic  sty- 
le from  the  leafy  roof  of  the  sacred  grove,  and  even  a  statue 
of  Srmin  von  Steinback  "^as  made  (inieed  only  in  plaster),aa:b6 
constructed  the  pointed  arch  of  two  pièces  of  wickerwork  liice 
a  basketmaker,  perhaps  this  would  hâve  been  seen  as  a  proof  o8 
that  theory,  an  indication  of  the  profoundest  basis  cf  Scthic 
art  expressed  in  a  «ritten  cipber. 

As  we  alceady  mentioned  on  p  630  the  sii.ple  ^nite^ssbing  oî 
the  suf faces  of  the  ïïalls,  eacn  of  the  nodes  oi  treatuent  expl.":- 
ined  above  also  rsached  its  nighest  ornaientaLion  in  certain  a 
actual  wall  paintings  placed  even  unsyinetricaily  on  su-itaclc 
places.  Thus  thsrs  is  found  in  the  choir  at  Tetter  over  tne  cn- 
oir  stalls  the  picutrc  of  the  :-:cly  Virgin  and  xns  :niid  liliinr 


the  entire  width  of  the  bay,  beneath  this  being  tèe  foundresses 
of  the  monastery,  Almudis  and  Digicudis,  and  there  are  found  ves- 
tiges of  a  contemporary  copy  of  the  same  picture  at  redaced  sca- 
le  OD  one  of  the  crossing  piers.  In  the  next  bay  are  then  the 
shields  of  arms  of  the  elector  of  Mayence  and  of  Eesse. 

The  painting  of  the  vaults  in  the  tiebfraaen  church  at  Trêves 
substantially  differs  from  those  described  above.  Hère  the  gro- 
und  is  covered  by  a  yellowish  green  tone  and  on  this  is  produced 
an  ashlar  pattern  by  white  joint  lines.  The  ribs  and  keystones 
are  then  painted  in  strong  colors  and  fron  the  latter  extends 
brownish  red  ornament  on  the  surfaces  of  the  compartments  (Pig. 
3  of  colored  plate),  and  the  loiser  angles  betwsen  the  ribs  are 
painted  with  white  scrollwork  with  colored  floTïers.-  (We  shall 
not  oiEit,  that  ;Te  discovered  vestiges  of  green  color  on  certain 
scrolls). 

We  hâve  already  designated  above  the  coating  of  the  surfaces 
of  the  compartments  with  a  brilliant  blue  with  gold  stars  scat- 
tered  over  it  as  corres^onding  to  the  highest  development  of 
magnificence,  that  however  prescribed  a  similar  splendor  of  col- 
or  also  for  the  ribs,  rounds,  etc.,  in  brief  for  the  parts  of 
the  church. 

On  the  Prench  example"^  mentioned  above  the  treatment  of  tne 
latter  is  so  bold,  that  the  gênerai  effect  is  still  harmonious 
in  spite  of  the  almost  too  dark  tone  of  the  ultramarine.  In  cer- 
tain German  restorations  like  the  church  of  3.  Stephen  at  Mays- 
nce  and  the  Liebfrauen  church  in  Worms,  ïïhere  the  iceans  mignt 
fail  for  a  splendid  treatment  of  the  T^hole,  the  great  surfaces 
partly  made  it  more  dif^icult,  and  then  the  pure  blue  is  dulled 
by  the  addition  of  whit»,  so  that  the  golden  stars  on  it  appear 
almost  like  brass.  ?or  this  pure  smalt  would  therefore  oe  most 
suitable. 

Meanwhile  also  in  other  respects  the  not  ver^  successful  3oth- 
ic  church  of  3.  5ugene  in  Paris  has  the  surfaces  of  the  compart- 
ments coated  with  yello'^,  with  red  stars  placed  on  them,  as  we 
havs  also  already  found  similar  experiments  on  small  mediaeval 

Works. 

Thus  the  interior  of  the  wall  tabernacle  at  Wetter  is  painted 
in  a  light  seagreen  ton*?  with  blue  stars  painted  thereon.  If 
then  already  the  original  référence  to  the  firmament  can  be  sc- 
arcely  observed,  and  the  star  form  is  to  be  regarded  only  as  a 
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flat  pattern,  yet  it  is  only  one  of  the  aimplest  and  therefope 
of  the  most  easilj  employed  kinds. 

for  thèse  varied  kind*?  of  experiœents  of  mediaeval  polychromy 
is  that  new  procédure  f^rthest  remoTed,  by  which  for  30  years 
the  wbi  tewashing  up  to  tbat  tiaie  ras  suppressad  with  the  view 
of  puttiûg  an  end  to  tbs  œonotony  thereby  produced,  and  at  the 
same  time  avoiding  the  injurious  effect  of  the  ground  tone  on 
the  eyes.  This  consists  in  the  use  of  différent  slightly  cont- 
rasting  yellowish,  reddlsh,  bàuish  and  grayish  airy  tones  on 
the  différent  parts  and  in  its  highest  sfilendor  rises  to  gild- 
ing  certain  members  or  sdges,  which  is  naturally  entirely  with- 
out  effect  in  contrast  to  those  broken  tones,  Particularly  com- 
mon  are  there  the  milky  blue  vaults,  the  piers,  ribs,  jambs,  etc 
With  chamois  or  grayish  stone  colors,  the  wall  surfaces  being 
painted  a  softened  peach  juice,  and  thus  such  a  dull  effect  is 
produced,  which  by  the  so-oalled  cultured  is  usually  termed  fr- 
iendly,  and  that  by  building  officiais  is  sometimes  designated 
as  restoring  that  of  th'î  building  materials.  Most  suited  to  dil- 
ettanteism  by  its  indecisiveness,  this  présents  the  advantage, 
that  each  of  the  church  fathers  belonging  to  the  cultured  class 
without  Consulting  an  arohitect  could  independen tly  give  the  n 
neoessary  directions  to  the  limewasher,  and  then  might  enjoy 
the  mild  oharœ  of  his  production.  At  the  présent  tiae  it  is  es- 
pecially  favored  by  certain  rati onalis ti c  ultras  among  ecclesi- 
astical  and  secular  officiais,  who  already  perceive  Catholicism 
in  every  decided  cilor,  (Note). 

Kote.  S\.Tvce  ■t\\e  preceà\!\è  \»orà3  ■«ère  vûrÂ.\"teTv,  \\v^re  \\o,3  \izzx\, 

e\,rcxtcà.  \x\to  extewàeà  c\ro\e3,  aud  maxv\à  coA-oreà  \aorV.8  8tr\.c\\\j, 
execwted.  \,n  tae  o\à.   sexv^e  \\a.-oe  ov\è\.T\cv\,eà  oxv  ^erTMa^u  so\.\..  L\\^e- 

\>er  \)eT\eatV^  \.V».e  \ater  ^«>\\,te>5i<i3\\  are  \^eaT\t\me  Xirou^^^  Xo   Wt^X 
\,r<   tv^^\   v,\x^\)ZT .    'îXveA^  p^o>De  t'ae  prccGàt\n|  sta^^eweata  so  t^"^» 
t\;a^  '«ne  \vo\.i  \.t  \,o  \)Z   r\|^\  to  pr\xvt  t^xe  \atter  \3er\)atÀ.w  \n  t\\e 
o\à  toT*,  aTià  to  ^'xxiz   Wz   TRoat  necessar^  exp\o.ûat\.ous  tn  t\vc 
aucceeàtxiè  CXvapter  on  X\z   Tcc^vn'v.cs  'ot  PatntVn*. 

2.  Technics  of  Painting  in  the  middle  âges. 
Adhesives  and  colors, 
The  technics  of  the  painting  of  the  middle  âges  is  naturally 
based  on  the  traditions  of  antiquity,  that  Tfere  inherited  in 
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Italy  but  more  in  the  Byzantine  empire.  Pliny  and  Vitruvius,  as 
well  as  inan>  paintings  rsinaining  especially  at  Fompeii  give  us 
information  of  the  skill  of  the  Romans  and  -Greeks.  Por  their  mu- 
ral paintings  thej  appear  almost  without  exception  to  hâve  emp- 
loyed  a  well  developed  fresco  method.  (Donner,  Remaining  antique 
mural.  Paintings  in  Regard  to  Technics),  Besides  there  was  also 
known  to  them  a  tempera  painting,  (Sgg  and_water-or,  fig  milk, 
etc. ,  as  adhesiye)  and  -in  encaustic  paintiné.  According  to  Plinv 

not  r-       _  ^  y 

the  latter  was  used  for  walls'  the  wax  colors  employed  in  it  ap- 
pear  to  hâve  been  thickly  spread  on  a  ground  of  wood,  etc.,  with 
a  spatula  and  then  heated,  which  is  unnecessary  for  our  modem 
fluid  wax  colors. 

Documents  concerning  mediaeval  painting. 

In  the  middle  âges  the  technics  were  diversified,  and  there 
were  added  oil  painting  and  the  préparation  of  varnishes  from 
vegetable  gums  melted  in  oil,  etc.,  and  besides  was  developed 
the  previously  well  kno'fn  distemper  painting.  Besides  tne  art 
Works  remaining  documentary  traditions  afford  évidence  of  the 
methods  of  paintèng  employed. 

The  following  srritings  are  protninent. 

1.  Theophilus,  priest.  Schedula  diversarum  artium.(see  belo»). 

3,  Becipes  of  the  monk  Dionysius  in  Handbuch  der  Malerei  from 
Mt.  Athos,  German  translation  by  Godehard  SchSfer.  îreves.  1855. 
Written  in  13  th  centur?  with  additions  until  16  th  century. 

3.  Heraolius.  Original  text  and  German  translation  by  Albert 
Ilg  in  Quellenschrif ten  fflr  Kuns tgeschichte  etc.,  by  R.  Eitel- 
berger  von  Edelberg.  Vi-inna.  Vol.  4.  The  date  of  origin,  11  th 
to  13  th  century,  is  in  dispute, 

4.  gennino  Cennini.  Treatise  on  painting,  published  by  Albert 
Ilg  in  Quellenschrif ten,  vol.  1.  Cennino  belongs  to  the  school 
of  Giotto  and  lived  at  the  end  of  the  14  th  century. 

Less  importance  has  Petrus  of  S.  Audemar,  Se  coloribus  faoien- 
dis  liber,  about  1300,  treatise  of  Alcherius  about  1400;  writi- 
ngs  of  anonymous  Muratori  and  Anonymous  Bernese  (the  latter  only 
concerning  the  préparation  of  egg    albumen,  see  Appendix  to  Suel- 
lensohrif ten,  etc..  Vol.  7. 

The  most  important  of  thèse  writings  is  that  of  Theophilus, 
who  probably  lived  as  œonk  Rûger  in  a  north  German  œonastery, 
and  desoribes  in  the  ol^îarest  manner  not  onln  painting  but  also 
the  making  of  glass  and  métal  works.  Copies  of  the  Schedula  are 


preserved  that  partly  extend  back  in  the  13  th  and  ©yen  the    12th 
centuries.  Tbey  are  verv  well  edited  by  Albert  Hg  in  Quollens- 
chriften,  etc.  Vol.  7,  Vienna.  (The  added  eerman  translation  is 
net  entirely  satisf actcry  in  places,  as  for  example  the  expres- 
sion "illuttinare*  used  for  placing  the  lights  is  always  given 
as  anin telligible . 

Painting  of  bocks. 

Painting  on  parchaent  or  of  bocks,  whîcû  may  be  placed  first, 
is  principally  a  tempera  process.  The  colors  are  laid  witù  egg 
albumen,  that  previously  in  order  that  it  may  not  make  a  wrink- 
le,  is  stpained  through  a  cloth  or  better  is  beaten  to  foani  and 
must  then  again  be  clarified^  water  is  added  to  it  as  iieeàéd. 
Beaten  egg  yolks  can  also  be  used,  but  water  and  then  egg  albu- 
men must  be  added  to  that  it  does  not  scale  off. 

Ail  colors  except  white  lead,  red  lead  and  carminé,  tùat  req^ 
uire  egg  albugen,  can  also  be  fixed  «ith  gum,  i.e.,  a  solution 
of  a  vegetable  gum  (cherry,  plum  and  also  resin  from  needel-lea- 
ved  trees)  in  îiarm  wate?,  and  also  gum  arabic  »as  known. 

Spanisb  green,  which  was  employed  instead  of  *'SalzgrtIn  (  see 
below)  for  bocks,  was  n-st  fixed  with  egg    albumen,  but  according 
to  various  sources  with  wine  ( Theophilus ) ,  vinegar,  uxine  or  al- 
so gum  or  egg  yolk  (Cennino).  "Polium"  (see  below)  was  fixed  by 
urine  or  egg  albumen,  and  after  drying  it  was  |>ainted  with  fol- 
ium  or  carminé  with  egg  albuaen  (Tbeophilusy  Cbap.  40).  Gold  b 
bronze  or  silver  was  laid  on  a  ground  of  red  lead,  Termilién  a 
and  egg   white  or  directly  on  the  parchment  with  gum,  a  size  made 
of  iBinglass,  leather,  eelskin,  etc.,  or  also  alum,  oxgall,  etc., 
was  applied  and  later  polished  with  a  tooth  or  with  bloodstone. 
(Theophilus,  Chaps.  29  to  38). 

Panel  painting  in  tempera  or  oil. 

Panel  painting  for  th-^;  painting  of  altar  panels,  doors,  ceil- 
ing  panels,  vessels  of  ^ood  and  allied  materials  with  or  without 
a  covering  of  leather  or  linen  is  to  be  considered,  and  Tîas  pre- 
viously a  tempera  painting,  as  just  described.  Onder  the  désig- 
nation of  tempera  painting  is  best  included  painting  with  egg, 
guml  plant  gums  and  allied  materials  snch  as  honey,  milk,  béer, 
etc.  Egg,  especially  in  the  laî.sr  time,  was  mostly  thinned  witn 
vinegar  instead  of  water,  and  even  with  sonae  oil. 

^ânèis  tèfé  t>i    iSparate  boards  well  joined  together  and  tiien 
glued  with  strong  cernent  of  ourd  and  caustic  lime,  on  tbis  was 
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cemented  leather  or  lin-în,  tiien  a  painting  ground  of  chalk  or 
calcined  gypsum  irith  siae  (boiled  from  bides  or  deerskin)  was 
applied  several  times  and  then  rubbed  smooth  with  equisetuœ. 
On  this  came  the  color.  The  chalk  ground  could  also  be  laid  di- 
rectly  on  the  lood,  whioh  espeoially  ooourred  on  curved  surfac- 
es. Gold  in  panel  painting  and  also  in  mural  painting  was  laid 
as  gold  leaf  on  egg  white  in  one  or  more  layers  and  iras  then 
polished  or  even  painted  over. 

Oil  painting  is  a  speoies  of  panel  painting,  that  already  was 
invented  very  early  and  probably  in  Gerœany,  from  whence  other 
peoples  obtained  linseel  oil  (see  Donner,  Anmerk.  p.  28  to  29). 
The  oolors  were  ground  on  otone  under  linseed  oil  and  then  oft- 
en  applied  with  a  dryia^  in  the  sun  for  several  days  for  each 
coât  (Theophilus,  Chap.  30).  ginally  was  applied  a  varnish  made 
bV  boiling  2  parts  of  linseed  oil  and  1  part  gum  (Theophilus, 
Chap.  21).  The  defect  in  oil  painting  was  the  slow  drying,  and 
therefore  in  rapid  work  it  was  replaced  by  painting  uith  liquid 
resin  or  a  solution  of  <?unD,  which  was  likewise  coated  with  the 
varnish  above. 

Mural  painting  is  most  important  for*  us  and  was  in  fresco  or 
painting  with  lime  colors,  that  undsr  some  circumstances  had  t 
the  aid  of  the  tempera  ^rocess.  Golors  with  size  appear  to  nave 
C0ÎD3  less  in  question. 
Presco  painting. 

True  fresco  is  well  kiown  to  be  painted  with  water  colors  en 
the  fresh  plastering,  which  with  a  moderate  thickness  must  be 
only  one  daj  old,  which  requires  carrying  on  the  work  step  by 
step.  The  drawing  is  then  sketched  lightl'j  on  the  wall  and  is 
then  painted;  by  more  aocurate  work  a  previously  prepared  cart- 
oon  is  placed  on  the  pl^stering  and  the  outlines  are  indented 
with  the  point.  Yet  it  is  not  excluded  that  also  without  using 
the  cartoon  the  principal  ouilines  are  scratcaea  in  to  fix  thei 
better.  Sometimes  even  surfaces  seem  to  nave  been  sunken  deeper, 
as  on  the  outside  of  the  tympanum  of  an  arcade  of  the  cloister 
of  the  cathedral  at  Stendal,  the  plastering  in  the  tniEpanum  is 
enclosed  by  a  triangular  band  (like  that  drai^n  in  Fig.  1502  d), 
whose  panels  are  alterrately  sunk  somewhat  and  still  retain  ves- 
tiges of  red  color.  A  similar  arrangement  of  the  plasteriné  is 
executed  for  the  painting  in  a  verj  happy  at  the  recentdy  buiU 
church  of  the  holy  cros3  in  gerlin. 


%^32 

Those  wall  surfaces  wer©  plastered  in  the  interior  and  also 
on  the  ©xterior,  which  'îould  not  be  shown  on  account  of  a  too 
irregular  appeanance;  neatly  eut  stones  and  the  structural  meni- 
bers  remained  without  plaster,  for  arcades  and  window  arches  œ 
men  were  accustomed  to  leav©  without  pasâter,  but  on  the  jambs 
the  Doiddle  strip  was  to  be  covered  by  plaster,  when  it  «ras  not 
to  be  made  of  eut  stone  on  account  of  louvres.  In  contrast  to 
the  layers  of  5  to  8  coî  thick  of  the  Romans,  the  plastering  in 
the  middle  âges  was  onl7  so  thiok  as  required  to  conceal  the  i 
irregulari ties .  The  masonry  to  be  plasteeed  was  aot  usually  re- 
cessed  below  the  adjacent  parts  of  the  same  surface  remaining 
without  it,  and  the  plastering  rather  projected  for  its  small 
thickness  ( about  1/2  cœ)  and  was  beveled  at  the  edges. 
Simplified  lime  palnting. 

If  the  painting  is  te  be  exscated  at  once,  this  is  done  on  t 
the  fresh  plastering, (See  above),  but  if  it  is  to  be  done  later, 
then  one  is  aided  by  a  nuch  used  and  simpler  procédure,  that  is 
well  established.  It  is  sufficiently  important  to  give  nere  Ver- 
batim, what  Theophilus  -^ays  of  it  in  ciiap.  15  (3ee  Latin  text 
on  p.  640  of  Vol.  II). 

The  same  is  more  briefly  .givsn  at  the  end  of  Chap.  16;  "ail 
colors  placed.on  the  wall  under  others  are  to  De  mixed  with 
lime  on  account  of  solidity.  Onder  blue  "menesh'^  and  green  is 
placed  red  lead'  under  vermillon  red  ochre;  oeneath  ochre  and 
leaves,the  same  colors  T.ixed  ;vith  lime." 

from  this  it  proceeds  that  the  colors  are  mixed  with  milk  of 
lime,  and  are  applied  to  the  previously  mointened  wall;  but  such 
colors  that  do  not  bear  mixing  vvith  lime  so  well,  are  laid  aft- 
erwards  by  the  tempera  rirocess  on  an  already  dry  wall  under  color. 

Por  capitals  and  eut  '^tone  members  the  lime  colors  and  even 
gold  are  frequently  placed  directly  on  the  stone,  and  this  also 
occurs  for  wall  surfaces.  Eut  generally  after  wetting  unplaster- 
ed  walls,  men  first  coat  them  'ïîith  simple  milk  of  lime  and  then 
apply  the  other  fresco  colors  very  quickly  on  this  limewash.  On 
this  white  ground  are  found  in  paintengs  from  the  13  th  to  15 
th  centuries  also  without  the  gra'j"  or  brown  undercoats  given  by 
Theophilus,  that  azuré,  copper  green  and  vermillon  are  applied 
directly,  whether  freshly  on  the  lime,  or  after  its  drying  in 
the  manner  described  by  Theophilus  with  egg  yolk  and  water,  is 
hard  to  détermine.  Moreover  thèse  three  colors  also  under  tûe 
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Those  wall  surfaces  were  plastered  in  the  interior  and  also 
on  the  exterior,  which  -îould  not  be  shown  on  account  of  a  too 
irregular  appeaBance;  neatly  eut  stones  and  the  structural  mem- 
bers  remained  without  plaster.  for  arcades  and  window  arches  œ 
tnen  irere  aecustomed  to  leave  without  paaâter,  but  on  the  jambs 
the  middle  strip  was  to  be  covered  by  plaster,  when  it  was  not 
to  be  made  of  eut  stone  on  account  of  louvres.  In  contrast  to 
the  layers  of  5  to  8  cno  thick  of  the  Romans,  the  plastering  in 
the  middle  âges  vras  onlv  so  thiok  as  required  to  conceal  the  i 
irregulari ties ,  The  masonry  to  be  plasteeed  was  Bot  usually  re- 
cessed  below  the  adjacent  parts  of  the  same  surface  remaining 
without  it,  and  the  plastering  rather  projected  for  its  sœall 
thickness  (  about  l/î?  cm)  and  was  beveled  at  the  edges. 
Simplified  lime  painting. 
If  the  painting  is  to  be  exscuted  at  once,  this  is  done  on  t 
the  fresh  plastering, (See  above),  but  if  it  is  to  be  done  later, 
then  one  is  aided  by  a  Tiuch  used  and  simpler  procédure,  that  is 
well  established.  It  is  sufficiently  important  to  give  nere  Ver- 
batim, what  Theophilus  ^^ays  of  it  in  ciiap.  15  (3ee  Latin  text 
on  p.  640  of  Vol.  II). 

The  same  is  more  briefly  given  at  the  end  of  Chap.  16;  "ail 
colors  placed.on  the  wall  under  others  are  to  ce  mixea  with 
lime  on  account  of  solidity.  Onder  blue  "menesh'^  and  green  is 
placed  red  lead'  under  vermillon  red  ochre;  oeneath  ochre  and 
leaves,the  same  colors  mixed  ;vith  lime." 

?roffi  this  it  proceeds  that  the  colors  are  mixed  with  milk  of 
lime,  and  are  applied  to  the  previously  mointened  wall;  but  such 
colors  that  do  not  bear  mixing  with  lime  so  well,  are  laid  aft- 
erï?ards  by  the  tempera  Drocess  on  an  already  ary  wall  under  color. 

Por  capitals  and  eut  stone  meicbers  the  lime  colors  and  even 
gold  are  frequently  placed  directly  on  the  stone,  and  this  also 
occurs  for  wall  surfaces.  But  generally  after  ?retting  unplaster- 
ed  walls,  men  first  coat  them  with  simple  milk  of  lime  and  then 
applj  the  other  fresco  colors  very  quickly  on  this  limewash.  On 
this  white  ground  are  found  in  paintengs  from  the  13  th  to  15 
th  centuries  also  viithont  the  gra'j"  or  brown  undercoats  given  by 
Theophilus,  that  azuré,  copper  green  and  vermillon  are  applied 
directly,  -(Vhether  freshly  on  the  lime,  or  after  its  drjiing  in 
the  manner  described  by  Theophilus  with  egg  yolk  and  water,  is 
hard  to  détermine.  Moreover  thèse  three  colors  also  under  tne 
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Those  wall  surfaces  were  plastered  in  the  interior  and  also 
on  the  exterior,  which  'îould  not  be  shown  on  account  of  a  too 
irregular  appeaaance;  neatly  eut  stones  and  the  structural  mem- 
bers  remained  without  plaster,  for  arcades  and  windovr  arches  m 
men  «rere  aeoustomed  to  leave  without  pastter,  but  on  the  jambs 
the  middle  strip  was  to  be  covered  by  plaster,  when  it  was  not 
to  be  made  of  eut  stone  on  account  of  louvres.  In  contrast  to 
the  layers  of  5  to  8  cm  thick  of  the  Romans,  the  plastering  in 
the  middle  âges  îias  only  so  thick  as  required  to  conceal  the  i 
irregulari ties .  The  masonry  to  be  plasteeed  was  fiot  usually  re- 
cessed  below  the  adjacent  parts  of  the  same  surface  remaining 
without  it,  and  the  pla<5tering  rather  projected  for  its  small 
thickness  ( about  1/2  cm)  and  was  beveled  at  the  edges. 
Siœplified  lime  pai.nting. 
If  the  painting  is  to  be  execated  at  once,  this  is  done  on  t 
the  fresh  plastering, (See  above),  but  if  it  is  to  |)e  done  later, 
then  one  is  aided  by  a  nuch  used  and  simpler  procédure,  that  is 
well  established.  It  is  sufficiently  important  to  give  nere  Ver- 
batim, what  Theophilus  '^ays  of  it  in  Qhap,   15  (3ee  Latin  text 
on  p.  640  of  Vol.  II). 

îhe  same  is  more  briefly  given  at  the  end  of  Chap.  l6;  "ail 
colors  placed.on  the  wall  under  others  are  to  be  mixed  with 
lime  on  account  of  solidity.  Qnder  blue  "lEenesh''  and  green  is 
placed  red  lead'  under  vermillon  red  ochre;  beneath  ochre  and 
leaves,the  same  colors  T.ixed  ;7ith  lime." 

9rom  this  it  proceeds  that  the  colors  are  mixed  with  milk  of 
lime,  and  are  applied  to  the  previously  mointened  wall;  but  such 
colors  that  do  not  bear  mixing  with  lime  so  i^ell,  are  laid  aft- 
erwards  by  the  tempera  Drocess  on  an  already  dry  wall  under  color. 

For  capitals  and  eut  stone  members  the  lime  colors  and  even 
gold  are  frequently  placed  directly  on  the  stone,  and  this  also 
occurs  for  wall  surfaces.  Eut  generally  after  wetting  unplaster- 
ed  walls,  men  first  coat  them  with  simple  milk  of  lime  and  then 
apply  the  other  fresco  colors  very  quickly  on  this  limewash.  On 
this  white  ground  are  found  in  paintengs  from  the  13  th  to  15 
th  centuries  also  without  the  gra^y  or  brown  undercoats  given  by 
Theophilus,  that  azuré,  copper  green  and  vermillon  are  applied 
directly,  whether  freshly  on  the  lime,  or  after  its  drying  in 
the  manner  described  by  Theophilus  with  egg  yolk  and  water,  is 
hard  to  détermine.  Moreover  thèse  three  colors  also  under  tne 
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Those  wall  surfaces  were  plastered  in  the  interior  and  also 
on  the  exterior,  which  -îould  not  be  shown  on  account  of  a  too 
irregular  appeaaance;  neatly  eut  stones  and  the  structural  mem- 
bers  remained  without  plaster,  for  arcades  and  window  arches  m 
men  were  accustomed  to  leave  without  pasâter,  but  on  the  jambs 
the  middle  strip  was  to  be  covered  by  plaster,  when  it  was  not 
to  be  made  of  eut  stone  on  account  of  louvres.  In  contrast  to 
the  layers  of  5  to  8  cm  thick  of  the  Romans,  the  plastering  in 
the  middle  âges  was  onlv  so  thick  as  required  to  conceal  the  i 
irregularities .  The  masonry  to  be  plastered  was  ftot  usually  re- 
cessed  below  the  adjacent  parts  of  the  same  surface  remaining 
without  it,  and  the  pla<5tering  rather  projected  for  its  small 
thickness  ( about  1/2  cm)  and  was  beveled  at  the  edges. 
Simplified  lime  painting. 
If  the  painting  is  to  be  executed  at  once,  this  is  done  on  t 
the  fresh  plastering, (See  abovs),  but  if  it  is  to  ^e   done  later, 
then  one  is  aided  by  a  iiuch  used  and  simpler  procédure,  that  is 
well  established.  It  is  sufficiently  important  to  give  hère  Ver- 
batim, what  Theophilus  says  of  it  in  ciiap.  15  (3ee  Latin  text 
on  p.  640  of  Vol.  II). 

The  same  is  more  briefly  given  at  the  end  of  Chap.  16;  "ail 
colors  placed.on  the  wall  under  others  are  to  be  mixed  with 
lime  on  account  of  solidity.  Qnder  blue  "menesh"  and  green  is 
placed  red  lead'  under  vermillon  red  ochre;  oeneath  ochre  and 
leaves,the  same  colors  T.ixed  T^ith   lime." 

?rom  this  it  proceeds  that  the  colors  are  mixed  with  milk  of 
lime,  and  are  applied  to  the  previously  mointened  wall;  but  such 
colors  that  do  not  bear  mixing  with  lime  so  «^ell,  are  laid  aft- 
erwards  by  the  tempera  Drocess  on  an  already  dry  wall  under  color, 

Por  capitals  and  eut  ^tone  members  the  lime  colors  and  even 
gold  are  freguently  placed  directly  on  the  stone,  and  this  also 
occurs  for  wall  surfaces.  But  generally  after  wetting  unplaster- 
ed  walls,  men  first  coat  them  with  simple  milk  of  lime  and  then 
applj  the  other  fresco  colors  very  quickly  on  this  limewash.  On 
this  white  ground  are  found  in  paintengs  from  the  13  th  to  15 
th  centuries  also  without  the  grarj'  or  brown  undercoats  given  by 
Theophilus,  that  azuré,  copper  green  and  vermillon  are  applied 
directly,  whether  freshly  on  the  lime,  or  after  its  drying  in 
the  manner  described  by  Theophilus  with  egg  yolk  and  water,  is 
hard  to  détermine.  Moreover  thèse  three  colors  also  under  tne 
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limewashes  of  later  centuries,  hâve  kept  badly,  and  the  less  s 
suitable  colors  for  the  technics  of  fresco  are  destroyed.  (It 
is  certâinly  stated  for  cobalt,  that  the  lime  niakes  it  someîihat 
flatter.  Vermillon  darkens  gradaally  in  the  air,  yet  apparently 
less  with  lime  than  with  oil. 

Golors  suitable  for  liane  painting. 

îhe  piroper  fresco  or  lime  colors,  that  were  approved  in  anti- 
guity  and  the  middle  âges  are  the  follofling  five. 

1.  Milk  of  lime  (slak^îd  lime  and  water)  was  utilized  as  a  wh- 
ite  color,  as  a  iolor  for  makink  tne  other  colors  lighter  and 
as  an  adhesive. 

2.  Ochre.(iron  oxyhydrate  mixed  with  clay)  occurs  in  nature 
in  différent  tones  of  y^llov?. 

3.  Burnt  or  red  ochre,(iron  oxide  ^ith  more  or  less  mixture) 
occurs  in  nature  or  is  obtained  from  the  preceding  by  heating, 
which  îras  usual  in  the  middle  âges,  and  was  described  by  îheoph- 
ilus  in  Chap.  3-  3y  an  adjacent  conflagration  paintings  with  y 
yellow  ochre  are  sometiies  burned  red.  Our  English  i?ed,  iron  red, 
Indian  red  and  caput  mortuuic  are  similar  products,  but  the  old 

red  -^as   generaliy  clearer  and  brighter  than  the  two  lasô  mentioncd. 

4.  31ack  from  charcoal  or  soot. 

5.  Greea  earth  (silicate  colored  by  ferrons  oxide,  terre  verds 
in  Cennino},  that  is  kno'-vn  today  as  Veronese  earth,  manatain  gr- 
een  and  stone  green,  having  a  broken  grayish  green  tone.  To  ce 
mentioned  hère  is  the  pT'asinus  of  Theophilus,  tnat  according  te 
Chap,  2  approacnes  the  ^,reen  and  black  colors,  is  not  ground  on 
the  stone,  but  is  strained  through  cloth  under  Tiater,   and  appe- 
ars  to  be  aery  useful  as  green  on  a  fresh  wall,  Heraclius  (Chap. 
37)  also  indicates  a  color  ootained  fron  îr,allo7?s  with  vinegar 

or  wine,  which  he  naines  eartn  green  es  suitaole  for  mural  painting. 

There  are  furthsr  the  following  colors  previouslr}  mentioned. 
Vermillon,  that  can  even  be  mixed  with  lime,  and  the  makiné  of 
which  from  sulphur  and  iiercury  Theophilus  describes  in  Chap.  41, 
an  animated  Eopper  green  (yet  not  Sanish  green,  see  above),  the 
préparation  of  which  is  described  in  Chap.  42  as  greec  sait,  a 
and  blue.  The  latter  wa'^  mostly  copper  blue  (German  blue,  Azuro 
délia  magna  in  Cennino),  rarely  cobalt  blue  and  the  ver;\  valua- 
ble  genuine  ultra  marine  (powdered  lapis  lazuli). 

There  further  appears  to  be  condi tionally  allowed  the  purplish 
color  folium,  of  which  three  kinds  are  di  s  t  inguis  hea  by  Theoc]  .1- 
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Theop}ii]u;-  j  n  Cl  ai,  ^c  ^  ;■  c  p  ,  purple  and  sapphire)  the  first  of 
whicb  is  made  of  urine,  calcined  ashes  and  caustic  lime,  the  o 
others  are  the  same  without  line;  ther;  are  espeoially  employed 
io  illuminations  in  bocks,  and  according  to  other  statements  a 
ara  for  this  purpose  fixed  with  eggs.  A  color  very  frequently 
mentioned  by  Theophilus  is  "menesh*,  which  was  a  broken  blue  and 
accopding  to  the  before  mentioned  citation  vras  likewise  used  w 
with  lime  colors.  The  dark  sap  green  was  not  brought  into  direct 
contact  with  lime,  gold  pigment  and  white  lead  are  designated 
as  not  to  be  used  for  lime  pain  ing.  Red  lead  according  to  Cen- 
nino  becomes  dark  on  th^  wall,  with  oil  fades  with  white  lead. 
Theophilus  gives  as  a  flesh  color  detarmined  for  tempera  in 
Shap  1,  white  lead,  litharge  and  vermilion,  and  that  for  red 
parts  according  to  Chap.  4  is  composed  of  some  red  lead  with 
more  vermillon.  Por  mural  painting  he  mixes  flesh  with  lime,  o 
ochre  and  vermillon  (Chap.  15).  Perhaps  there  is  a  mistake  in 
the  mixture  of  flesh. tints  (white  lead,  carminé,  etc.),  that 
cause  why  in  old  paintings  the  faces  hâve  become  entirely  white. 
On  the  mural  paintings  in  the  cathedral  of  Riga  (about  1300)  t 
the  colors  of  the  skin  hâve  not  only  bleached  under  the  later 
plastering,  but  hâve  so  far  disappeared,  that  they  do  not  reta- 
in the  painted  dutlines,  and  the  same  is  the  case  for  parts  of 
the  garments  apparently  painted  with  like  colors.  Very  particu- 
larly  are  most  organic  lolors,  among  which  are  indigo  and  a  car- 
mine  already  not  permanent  in  light,  are  destroyed  by  lime. 

Light  and  shaie,  interchange  of  colors. 

Relief  treatment  of  the  early  pericd. 

The  procédure  in  painting  -.^as  the  following.  After  scratcûing 
in  or  sketching  the  outlines  on  the  ground,  the  principal  flat 
tones  were  laid  beside  3ach  other  and  on  thèse  were  placed  dark- 
er  and  on  the  other  side  lighter  tones  for  tne  shades,  The  first 
were  obtained  by  mixing  in  darker  colors,  the  latter  by  the  ad- 
dition of  lighter  color'5  or  of  white  to  ths  first  ground  tone. 
2ûsn  the  tones  were  ever  laid  narro^er,  until  the  deepest  shade 
was  a  dark  line  of  the  saie  color  as  that  witn  which  the  outli- 
nes were  drawn.  On  the  other  haod  the  highest  light  also  mostly 
extended  to  a  light  line  that  with  a  lignt  ground  tone  increased 
to  pure  white,  bux  only  on  darker  tones  onl^  caiLe  to  ocare  ivith 
or  Tîithout  the  addition  of  white,  as  well  as  to  cobalt  olue,  û 
green,  flesh  red  (burnt  ochre  and  white).  In  byzantine  ana  iarly 
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Romanesque  times  nen  sh'ided  quite  ir  relief  according  to  tradi- 
tions of  antiqulty,  but  still  in  a  conventional  ivay.  Tiieophilus 
describes  in  j3haps.  14  to  l6  vergj  fully  for  clothing,  other  ob- 
jects  and  raintows,  and  in  Ohaps,  1  to  13  the  very  careful  tre- 
atflient  of  flesh.  In  this  time  for  ail  round  parts,  such  as  the 
liiBbs  of  men,  folds  of  clothing,  trunks  of  trees,  towers,  cèods 
ofieacth  and  scrolls  in  ornament,  the  lights  were  laid  at  the 
middle  and  then  were  a  séries  of  4  to  6  or  even  12  steps  down 
to  the  outline  colop  at  the  edge,  and  sometimes  then  went.  f roni 
white  through  yellow  ani   red  or  blue,  etc.,  to  black;  the  ground 
color  fipst  laid  anderneath  was  then  somewhat  darker,  according 
to  Theophilus  it  was  the  7  th  Tïith  12  tones,  the  4  th  for  6,  en 
the  3  rd  place  for  5-  Por'4  or  3  tones  tne  pure  color  was  not 
the  ground  tone,  but  a  somewhat  lighter  step  las  chosen-and  on 
this  was  laid  only  one  shade  tone  to  the  outline.  The  old  pain- 
tings  prove  this. 

Por  objects  not  round,  that  it  was  not  desired  to  leave  in  o 
one  color,  they  placed  the  light  at  one  edge  aiid  the  dark  shade 
at  the  other.  Thus  »ere  shaded  also  the  leaves  of  Romanesque 
ornament  as  indicated  in  ?ig.  1492. 

Flatter  treatment  in  middle  and  later  times. 

The  excessively  stron^,  shading  in  relief  is  reduced  in  the  t 
transitional  time  and  iiakes  in  the  Sothic  time  a  flat  painting 
with  moderately  strong  indication  of  the  shades  and  lights  or 
indeed  also  Tîithout  the<^e.  In  the  last  case  tne  painting  cons- 
ists  only  of  unifom  tones  and  outlines,  ?îhereby  is  obtained  a 
very  quiet  and  noble  effect  and  an  arrangement  of  the  surface. 

An  example  %htt    the  first  transition  from  Romanesque  to  Gothic 
modes  of  treatment  very  beautifully  illustrâtes,  is  presented 
by  the  painting  in  the  'îhoir  square  of  the  cathedra!  at  Brunsw- 
ick, a  portion  of  which  is  represented  in  Figs.  1491  to  1491  b. 
The  ashlars  beneath  are  yellow  ochre  (apparently  chan^ed  to  li- 
ght gray,  vrhich  is  elseThere  found  for  ochre,  for  example  on 
garments  in  the  cathedral  at  Riga,  where  the  lights  are  spared 
out,  the  joints  being  w^ite  with  brownish  red  lines  at  each  side 
The  draperies  above  are  alternately  blue,  red,  green  and  yellow, 
the  under  surfaces  visi>>lae  at  the  lower  edge  always  hâve  the 
color  of  the  adjacent  t^pestry.  On  the  ground  tone  of  the  drap- 
ery  lies  only  a  shade  tone  and  a  light,  (an  Pig.  1491  the  light 
lines  are  dotted)  and  then  corne  the  dark  brown  outlines,  which 


are  also  drawn  in  the  depths  of  the  folds  is  lines  5  mœ  wide. 

In  the  Gothic  time  the  folds  are  œostly  left  ontlrely  without 
shades»  they  are  indicated  in  a  conventional  way  by  stiff  lines 
and  between  eacfa  two  hcllows  is  plaoed  beneath  the  point  of  sus- 
pension a  fold  with  a  shêkTp    edge  drawn  as  hanging  vertically. 

In  the  preceding  case  the  drapery  only  bas  an  upper  decorated 
edge,  and  the  bottom  ed<îe  is  just  marked  by  a  border  or  friage, 
îhô  entire  surface  usually  receives  a  pattern  as  shown  by  Pigs. 
1503  to  1506. 

The  tapestry  in  Brunswick  is  fastened  beneath  a  blue  shaded 
bar.  In  a  siœilar  manne?  redt  and  yellow  rounds  shaded  in  reèief 
extend  above  and  below  the  foliage  frieze,  ?ig.  1491  a.  The  li- 
ghts  of  the  round  are  no  longer  as  originally  at  the  middle,  but 
are  nearer  one  edge  and  are  entirely  or  nearly  white.  The  foli- 
age band  bas  a  dark  blue  ground,  the  middle  leaves  are  flesh  r 
red,  the  half  leaves  are  alternately  green  and  blue,  the  lower 
trefoil  leaTes  are  light  violet  and  the  upper  ones  are  yellow. 
The  dark  brown  outlines  are  2  to  3  mm  wide  and  are  accoœpanied 
by  a  very  effective  white  line  scarcely  2  mm  wide  (?ig.  1481  a). 
Stepped  tones  as  in  Pig.  1492  are  already  omitted,  only  the  ribs 
are  broadly  placed  in  a  dark  color  near  the  ground  tone  and  hâve 
at  the  middle  a  sharp  brown  line.  Some  colors  hâve  faded  «nder 
the  later  whitewash,  but  otherwise  the  ornament  shows  a:  refine- 
trent  in  the  graduation  of  the  colors  and  drawing,  which  is  scar- 
cely surpassed  by  paintel  ornament  in  any  other  style.  The  tre- 
atment  of  the  foliage  in  relief  is  abandoned,  but  a  salutary 
play  of  the  stepped  colors  is  retained. 
Treatment  of  the  painted  foliage. 

Besides  the  shaded  foliage  there  also  occurs  in  the  Pomanesque 
time  monochrome  foliage,  botn  light  on  dark  ground  as  well  as 
dark  on  light  ground,  and  it  then  assumes  a  more  gênerai  charac- 
ter  (Pigs.  1502  k,  1498,  1493,  the  latter  from  the  ?rankenberg 
church,at  Goslar  being  reddish  brown  on  a  light  ground).  Gothic 
foliage  is  gostly  of  a  single  color  with  dark  outlines  and  ribs. 
(?igs.  1494  a,  1495)»  Thereby  in  the  simplest  cases  were  obtain- 
sd  three  différent  colcs,  one  for  ths  leaves  (for  examçle  green), 
the  second  for  the  scrolls  and  outlines  (for  example  reddish  b 
brown),  and  the  third  for  the  ground  (white,  but  also  blue,  vio- 
let, dark  green,  gold,  -^îtc).  Greater  diversity  of  colors  could 
be  obtained  by  the  occurrence  of  flowers,  berries  and  accessopies. 
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but  still  more  effectively  by  varied  coloring  of  the  différent 
leaves;  thus  are  distributed  on  the  same  scroll  light  green, 
dark  green,  blue,  yellowish  brown  and  red  leaves, 

Another  means  of  securing  an  animated  alternation  of  colors 
as  a  substitute  for  the  earlier  shading  consists  in  plaoing  two 
colors  beside  each  other,  for  ezample  green  and  red  for  the  two 
halves  of  the  lobes  of  the  leaf  or  of  entire  leaves  (Pig*  1494 
b,  c).  In  Pig-  1495  from  the  church  of  S.  Nicolas  at  ffiemar  the 
leaves  are  monochrome,  but  the  branches  of  grapes  are  divided 
between  red  and  green,  the  leaves  and  branches  hâve  black  outli- 
nés;  the  main  scrolls  are  red  ' and  the  smaller  ones  are  green  w 
without  outlines;  there  the  ground  of  the  figures  wixed  with  t 
the  scrolls  ascending  the  high  piers  as  ornaments  are  formed  by 
a  white  limewash  laid  directly  on  the  uneven  bricks.  In  the  late 
time  the  alternation  of  two  colors  often  continues  regularly 
through  leaves  and  scrolls  as  in  Pig.  1496,  that  represents  a 
part  of  the  painting  of  the  vaults  of  a  chapel  of  the  church  of 
3.  Nioolai  at  Juterbogk.  Hère  red  and  green  are  contrasted,  on 
other  examples  are  black  and  green.  Black  and  unbroken  yellow 
ochre  generally  associate  well  with  the  green  of  Late  Gothic 
scrolls,  that  combined  with  great  flowers  and  even  figures  ext- 
end  over  walls  and  surfaces  of  compar tments,  frequently  haveing 
a  rather  hard  effect  in  contrast  to  the  earlier  foliage.  The  g 
ground  of  thèse  ornaments  is  mostly  white,  yet  there  also  occur 
colored  grounds,  es  in  the  chapel  mentioned  at  Juterbogk  beside 
white  compartments,  the7  are  light  green  with  a  darg  green  ion- 
ochrome  ornament. 

Softer  is  the  effect  of  Late  Gothic  spiral  scrollwork  in  the 
style  of  Pig.  1497,  it  has  passed  into  the  Renaissance  and  was 
long  valued  for  the  oovsring  of  the  helœets  of  shields  of  arms, 
and  frequently  occurs  also  carved  on  woodwork  from  the  15  th 
into  the  17  th  century.  The  upper  and  under  surfaces  of  twisted 
leaves  hâve  différent  olors,  for  example  green  and  red  or  green 
and  blue,  besides  the  colors  toware  the  points  of  the  leaves  too 
frequently  pass  into  another  tone,  as  from  light  green  into  dark 
green  or  into  light  brotn  or  red. 
Changes  in  two  colors. 

The  alternation  of  two  equal  colors  is  a  motive  greatly  exten- 
ded  during  the  raiddle  aid  late  Gothic  in  heraldry,  continuons 
ornament,  in  the  painting  of  uou]din£.s  and  also  on  a  large  scale 
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in  the  gênerai  architecture  of  interiors,  it  was  possible  with 
saiall  means  to  obtain  a  vern  effective  play  of  color,  to  wfaicti 
in  interiors  the  concurrence  of  colored  «indows  led.  In  a  more 
modest  form  occurred  such  a  change  in  ail  architectural  styles. 
It  cofflinenced  with  repeating  two  colors  rhythmically,  as  in  ?igs, 
1502  and  1439*  Elsewhere  aiready  appears  in  pig.  I50O  and  1501 
from  the  varicolored  chapel  at  Srandenberg  an  alternation  of 
the  ground  (red  and  gray  or  red  and  green  under  the  white  orna- 
ment).  But  very  peculiar  is  the  effect  when  the  colors  shift  as 
i.r  Pig.  1499  from  the  churhc  of  S.  Nicolai  at  Wiemar,  where  red 
and  gree.r  not  only  alternate  ic  the  halves  of  the  terminal  orna- 
ment,  but  are  placed  on  the  springings  of  the  ribs  and  their 
accompanying  scrolls.  Men  hâve  frequently  carried  it  so  far  that 
entire  areas  of  compartnents  or  parts  of  the  walls  hâve  been  ex- 
ecuted  with  alternation  in  colors,  that. :f or  example  a  conipaptm- 
ent  with  white  ornament  on  red  ground  alternâtes  with  one  having 
red  ornament  on  white  ground. 

Colors  of  geoTietrical  ornaments. 
No  other  art  section  of  ancient  and  modem  times  has  underst- 
ood  ho.T  with  equally  simple  means  to  make  possible  a  satisfact- 
orrj  colored  treatment,  as  the  middle  âges  by  its  geometrical  or- 
nament. îîith  two  or  three  or  ever  y.ith  a  single  earth  color  ad- 
ded  to  lime  white,  an\interior  was  treated  with  comparative  r 
richness  and  always  hamonioasly  by  means  of  the  simplicity  of 
colors. 

Red  oohre  alone. 

The  most  important  color  was  burnt  ochre.  It  exhibits  when  p 
pure  or  mixed  with  a  little  lime  a  strong  and  quiet  red,  that 
sometimes  passes  into  brown,  but  more  commonly  is  so  fiery,  that 
an  untrained  eye  sees  in  it  a  mixture  of  vermillon  and  carminé. 
(In  the  Works  of  restor*ition  in  the  cathedral  at  Riga  it  was 
found  difficult  to  find  a  modem  iron  oxide  of  equal  brigùtness). 
With  more  milk  of  lime  red  ochre  gives  pleasing  rosy  tones.  With 
this  simple  color  in  différent  grades  and  with  white  may  indeed 
an  architectural  part  t^.   decorated,  or  even  in  entire  interior; 
?igs.  15  and  I6  as  well  as  ?ig.  14  on  the  colored  plate  lill  al- 
low  thés  to  plainly  appear. 
Red  oobre  and  blsck. 

If  a  second  color  be  added,  whether  yellow  ochre  or  black,  t 
there  is  often  a  great  diversity  of  tones.  A  beautifal  example 
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for  a  paintiDg  with  two  colora,  red  and  black,  is  presented  by 
the  cloister  at  Riga  bailt  at  the  beginning  of  the  13  tii  centu- 
ry  (Figs.  1430  to  1435). 

+esides  the  white  with  the  aid  of  burnt  oohre  produoes  a  full 
red  and  a  lighter  flesh  red  (hatched  vortically  on  black  in  the 
sketches)  and  with  soot  or  oharooal  blaok  are  forned  two  gray 
toaes  (hatched  hori zon t *lly ) ,  the  lighter  of  which  mixed  with 
muoh  lime  gites  a  quiet  stone  gray,  that  on  the  contrary  the 
darker  is  a  dark  slate  ^ray,  and  the  latter  has  an  expressed  t 
tendeney  to  blue,  always  sesulting  from  a  mixture  of  black  and 
lime.  On  the  Pigs.  it  may  be  noted,  that  Pig.  1480  représenta 
a  cross  arch,  Pigs.  1481  and  1482  are  the  orosaiag  of  two  round 
or  polygonal  ribs,  and  ^igs.  1483  to  1485  are  the  round  extend- 
ing  around  the  opeaings  of  the  arcade. 

An  entirely  siicilar  character  is  borne  by  ths  undersides  of 
the  cross  arches  from  the  variegated  chapel  at  Brandenberg  given 
in  Pigs.  14S6  and  1497,  which  belong  to  the  original  painting. 
Flacing  red  and  gray  tones  beside  each  other  is  very  comnion  do- 
ring  early  and  middle  Sothic,  and  v^ith  gray  tones  not  infreguen- 
tly  occurs  pure  black,  as  on  the  recently  painted  colunins  of  t 
the  chapter  hall  at  Walkenried,  on  which  the  colors  are  distrib- 
uted  about  according  to  the  mode  of  ?ig.  1439. 
Red  and  yello^r  ochre. 

Still  more  effective  and  warmer  are  the  gradations  --  and  also 
in  the  mextures  in  the  ■^iyen  cases  of  the  two  colors;  yellow  a 
and  red  ochres.  Paintin^s  executed  with  only  thèse  two  colors 

aad  white  are  especiallv  found  in  the  transition  tise  and  of ten 
in  Early  Gothic.  On  the  colored  plate,  ffigs.  2,  7,  12  and  14  c 
chiefly  or  exclusively  exhibit  thèse  colors,  acd  7iollet-le-Duc 
also  gives  beautiful  examples.  (Dict.  Vol.  VII,  p.  33  to  39). 
The  preceding  colors  and  earth  green. 
The  same  occurrence  of  the  three  colors,  yellow,  red  and  gray 
or  black  is  also  certainly  as  complète,  and  there  is  also  added 
the  more  rarely  employed  earth  green,  very  good  in  those  tones 
that  can  represent  green.  Moreover  also  ochre  and  black  has  a 
rather  greenish  tone;  since  further  dark  gray  inclines  te  blue, 
one  does  not  miss  the  g^een  and  blue  colors  in  the  use  of  only 
the  three  principal  colors. 

Outlines . 
Paintings  with  thèse  simple  earth  colors  are  always  very  quiet 
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and  harmonious,  and  it  Is  scarcely  possible  to  form  witii  them  a 
^laring  composition,  tnerefore  they  do  not  need  also  a  séparat- 
ion by  outlines,  which  in  fact  are  alœost  never  employed  with 
them. 

In  regard  to  the  outlines  and  the  Unes  drawn  elsewhere  on  t 
the  surface  it  inay  be  stated,  that  in  the  early  tirae  and  also 
frequently  in  the  middls  Gotliic,  men  with  refined  feeling  œixed 
the  color  tone  of  the  lines  as  a  darger  stage  of  the  correspon- 
din^  ground  tone  as  Theophilus  prescribed,  ^ater  appear  more 
uniformly  colored  lines  of  dark  brown  ( brown  ochre  and  black) 
or  blacker  color. 

Rich  colors  and  gold. 

An  entirely  différent  charcater  is  assamed  by  painting,  when 
ttiere  occur  the  animated  colops,  vermilion  red,  copper  green 
and  azuré  or  cobalt  bine,  and  eventually  other  tones.  It  is  then 
only  necessary  to  add  ths  gleaiBing  gold,  or  as  in  the  cnapel  of 
3.  Katherine  and  the  cross  chapel  of  castle  Karlstein,  even  pre- 
cious  stones  and  glass  bits  underlaid  by  gold  to  develop  the 
greatest  splendor  conceivable.  That  the  gold  would  be  imperati- 
vel'i   reqaired  by  animated  blue  as  Viollet-].e-Duc  asserts,  we  in 
inight  not  emphasize  in  such  decâded  manner,  wixn  refercr.CL  to 
many  examples.  . 

Tàat  this  rich  treatuient  is  restricted  to  preferrsd  points 
or  can  be  extended  over  the  entirc  interior  is  more  fuliy  stat- 
ed in  the  preceding  Shariter,  and  to  add  to  the  examples  there 
given  is  unfortunately  impossible  with  tne  space  otherjrise  ex- 
ceeded  (Note),  and  we  must  be  satisfied  thouga  unwillingly,by 
compressing  in  two  plates  a  number  of  sketches  in  Schematic 
représentations. 

\5ut  ^or  X\\z    tÀ-we  x^erv^  ^z\\   ^jiort\\-o  o\    coxxsxà.erat.lo'a,  We.    \\\.&v<^- 
txxre  oxv  oro.o.'nveïv.to.X  va\x\t\xv^.  i.  '{\oW^\-\^Ty^\xc,    D\.ct.  >,vX,    ?e\,T\- 
t\ix*e.  2.  f,.  SCcvQite'^»  Sot\.sc\va  '\tax\àT!ia\.ere\,  zu  ilarXiuvè.  ûeu^,.  Ba,\i!z. 
1870.  p.  324.  Sawc,  é^ot\.3C\\e  "Z\mi:^erwa\iare\,  avis  ?r\^%\o.r,  1^\X,\. 
Bau\a.  iô3i.  3.  î,a3aT(\\Be\n,  iiax'tx.nA.VS.r c\\©  zu  'i9\u,  Orèaxv  t»  c\vt\3\.. 

\.0S3  i\x  )ho.v\^rK\iwv^^  Cetvt  à.  Ba\x\B.  1385.  iioreo^aar  ara  scattereà 
s\,atCTOex\.t3  \.T\  \x\\3eutor\^3  a^à  ar  cVi\.tect\\).ra.  worvuwarits .  ?ur\tver 
vfiorks  \D\,t\v  p\ates.  A.us"»'^  <<«ert\\,  rtanàma^erex  àcs  W\.tta\a\\.e.r3  lu 
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Optacal  illusioDS. 

To.  th©  plates  are  also  added  pigs.  1488  to  1490,  that  show  g 
geometrical  nnotiTes  on  «Jhafts  of  columns  and  of  rounds.  For  th- 
èse 4t^!should  not  be  oœltted,  that  the  rope  pattern  (Pig.  1489, 
bottom)  can  easily  produce  an  optioal  illusion  of  an  oblique 
position  of  the  coluœn,  and  this  in  some  circums tances  can  occup 
oh  a  great  chevron  pattern,  and  the  latter  can  further  cause  an 
apparent  diminution  of  the  column  upward  or  downward  aooording 
to  the  point  of  sight.  Ireat  patterns  like  that  of  Pig.  1487, 
which  frequenlty  occur,  may  produce  enlargements  or  réductions 
or  wavy  outlines,  patterns  like  Pig.  1490  are  little  or  not  at 
ail  affected  by  such  illusions  (also  see  on  p.  587).  Such  illu- 
sions are  not  serious  in  themselves,  but  on  the  contrary  thep 
serve  to  animate  aad  to  arouse  a  too  rigid  quietj  they  are  like- 
wise  not  foreign  to  Sre^k  architecture,  where  it  is  only  on  œany 
kinds  of  frets,  espeoially  an  unexpected  wave  line  (running  dog), 
and  there  are  even  found  well  known  twisted  Doric  columns.  More- 
over  it  is  entirely  reqnired  to  properly  use  this  powerful  means, 
sinoe  a  frivolous  or  unknown  play  with  tnei  instead  of  animation 
may  produce  th-e  impression  of  unrest  or  even  of  anxiety,  gust 
as  does  the  new  paintin^  of  certain  churches. 
Window  enclosures,  bands  and  borders. 

With  the  sketch  in  Pi^.  1498,  which  represents  the  enclosure 
of  a  window  of  the  church  of  S.  Katherine  only  remains  in  saall 
fragments  at  Riga,  let  the  note  be  joined,  that  very  often  such 
scrolls  extend  on  door  and  window  arches,  that  are  fosaéd  like 
the  scrolls  accompany in»  the  ribs  in  Pigs.  1490  and  Pig.  11  of 
the  colored  plate,  and  frequently  terœinate  above  the  vertex  of 
the  arch  in  rioher  leaf  or  flower  crowaings. 
Wall  patterns. 

Pig.  1503  exhibits  borders  and  bands  of  différent  periods,  t 
that  are  found  in  most  varied  répétition  ca  aencbers  of  vaults, 
oornioes,  painted  tapestries,  jambs,  vessels,  etc.  The  peculiar 
border  in  Pig.  1502  a  v^ry  frequently  occurred  in  Bysantine  b 
buildings,  and  larries  its  origin  back  to  borders  of  clothing 
with  preoious  stones.  Likewise  the  wall  pattern  in  Pig.  1503 
already  ooours  in  Early  Christian  tiies  (baptistery  nf  Orthodox, 
Ravenna)  .  Stars,  rosett«is  and  crosses  as  shown  in  the  lost  dif- 
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différent  forj|B  in  Pigs.  1504  and  1505  are  never  enolosod  by  1 
lines,  but  often  extend  independently  on  the  surface!  the  saaa 
is  true  of  the  richer  forms  la  ?i£.  1506. 
Figure  ornament. 

Pig.  1507  is  a  portion  of  the  genealolical  tree  of  Christ  dia- 
oovered  in  the  former  v-5stibule  of  Eiga  cathedral,  whioh  repra- 
sents  an  axample  for  the  interweaving  of  ornament  and  figures, 
which  frequently  occurs  in  Romanesque  buildings  in  a  far  more 
complex  manner,  and  has  fouod  its  place  especially  under  broad 
dividing  arches.  |r,iit©wise  on  continued  friezes  and  entire  surfa- 
ces of  walls  in  the  Savliy  and  late  periods  men  and  animais  are 
not  rarely  inserted  in  foliage,  Onf ortunately  the  figure  paint- 
ing  must  remain  excludel  from  our  considération. 
Painting  on  the  exterior. 

In  conclusion  référence  may  be  made  to  this,  that  also  on  the 
external  surfaces  o^  buildings  occurred  paintings,  that  are  like 
those  of  the  interiors;  they  are  employed  to  characterize  pref- 
erred  parts  like  the  portais  or  passages,  or  to  elevate  an  ent- 
ire wall  surface,  nhich  does  not  appear  in  naked  foriB.  Likewise 
on  brick  buildings  occurs  painting,  aside  from  glazing,  it  finds 
there  its  particular  place  on  the  plastered  friezes  and  blind 
arches,  and  is-still  often  preserved. 

Mosaic  pictures  are  rare  in  Germany,  aaong  ;vûich  the  relief 
figure  of  3.  Maria  in  the  castle  chapel  at  Marienb^rg  occupies 
the  most  prominent  place,  but  are  naturaily  the  Œost  monuniental 
expression  of  external  oainting. 
Mistakes  in  res tor étions . 

In  the  restoration  of  lediaeval  cuildings  the  ornamental  pain- 
ting is  usually  entirelv  neglected  or  spoiled,  and  the  figure 
painting  is  also  vev'i   tadly  treated,  Might  men  then  finally  des- 
ist  froiB  repairing  as  quickly  as  possible  the  uncovered  painti- 
ngs, instead  of  simply  restorong  thesi  soiEewhat  in  the  injured 
and  lacking  parts,  or  where  the  locality  perniits,  to  leave  thés 
entirely  untouched.  If  however  ail  must  ce  painted  anew,  one  x 
irlght  seek  means  to  copv  faithfully  the  discovered  paintins  on 
linen,  stretching  this  over  the  old.  At  least  then  the  old  pain- 
ting is  not  irrecoverably  lest  for  research,  nhicn   is  t^r  c??;- 
by  repainting  Gyrthëi  bè^t  àetists^sinçe.  postérité  cm,  never  w'j- 
have  proof  of  the  conscientiousness  of  the  sork.  In  every  case 
men  should  never  touch  a  paintiné  without  8xan:ining  its  tecûcics 


and  copytng  in  very  detailed  form  in  its  condixion  as  found. 

C0N0LO3ION,  (Unchanged  in  this  édition). 

The  iDost  acute  perception  of  the  conditions  to  be  fulfilled, 
the  ^iven  proportions  and  tûe  peculiarities  of  the  matepials, 
the  endeavor  ever  to  attain  the  éreatest  aims  «itb  the  saiallest 
flieans,  but  first  of  ail  the  conscientions  fear  of  any  untruth 
in  the  developicent  of  form  and  the  avoidance  tnereby  required 
of  ail  substatutes,  are  characteristic  peculiarities  of  Gothic 
construction.  Sven  the  freqaently  occurring  conpeftion  accord- 
ing  to  the  worst  works  of  Late  Gothic  partakes  of  thèse,  and 
sins  only  by  a  certain  overloading,  a  splitting  of  hairs  dan.ger- 
ous  to  every  principal. 

Iq  ÈOiàess  measure  are  those  peculiarities  aiso  those  of  Greek 
architecture,  so  that  the  full  diversity  of  the  results  is  even 
based  on  the  différence  in  conditions  and  materials,  as  well  as 
further  in  the  era  and  the  course  of  developinent  of  Gotûic  art, 
whereby  this  was  placsd  in  condition  to  develop  the  results  of 
ail  preceding  art  epochs,  thus  also  of  those-  following  the  3re- 
cian,  into  its  own  syst^m. 

Herein  in  the  traditional  character  of  Gothic  art,  in  its  tho- 
roughly  preserved  historicity,  lies  a  second  and  no  less  impor- 
tant impulse  of  it,  Tîhereby  it  differs  not  so  ojuch  from  the  Ren- 
aissance and  the  Rococo  as  îvom  a   certain  tendency  of  modem  2 
aiiDS  tn  art,  which  proceeds  there  to  the  invention  of  a  novel 
and  contemporaneous  architectural  style  cy  means  of  an  entire- 
ly  capricious  mixture  o"^  ail  preceding  on  the  vehicle  of  the 
substitute.  Instead  of  assimilating  the  principles  of  tùe  pre- 
ceding styles,  men  thus  secretly  try  its  results,  instead  of 
using  the  matsrials  belonging  to  the  lodern  period  like  cast 
iron,  .vhich  possesses  really  valuable  oualities,  and  using  it 
according  to  them,  seeking  to  deveîop  a  oorresponding  foriE,  it 
is  employed  entirely  as  an  imitative  material  for  the  display 
of  a  richness  foreign  to  the  entire  construction,  it  is  cast 
into  shapes  entirely  contrari  to  its  properties,  in  brief  nian 
seek  to  attain  thereby  a  free  artistic  activity,  that  entirely 
excludes  ail  capacity  of  understanding  and  evea tsll "deeper  study. 

Goncerning  this  free  artistic  activity,  there  is  no»  a  ouite 
conceiva.|),le  thing.  Whatever  a  titanic  inàividusl  say  ôive  or 
has  èiven,  according  to  the  preceding  and  to  unité  at  once  tns 
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éléments  of  the  earlier  into  ao  entirely  new  whole,  and  thaa  m 
make  almost  a  real  fact,  it  is  still  the  belief,  that  it  belongs 
io  this  category  to  regard  every  single  one  as  a  misfortune. 
Bat  for  ail  natares  planned  on  a  smaller  scale,  the  only  way  to 
nrtistic  freedom  is  onlv  throngh  a  careful  stndy  of  the  preced- 
iag  art  periods,  to  find  by  conscientious  research  theip  struct- 
ural principles,  and  therefore  since  Gothic  architecture  in  a 
sensé  represents  the  conclusion  and  product  of  ail  prisiary  per- 
iods of  art,  Cirst  in  àhSDStady  of  the  latter.  May  it  be  in  the 
resuit  in  thèse  pages  to  make  easier  such  endeavors. 

The  End. 
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Star  and  net  vaults  -------------------  31 
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?ori&  of  compartments  and  complession  in  vault  ------  103 
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Meicbers  of  base  -----------------  -212 
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Triforium  with  Windows  in  outer  wall-  --------  -409 

5«  Vaulted  galleries  over  side  aisles  -----  —  -410 
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Tracery  gables  af  .Tindo^îs  and  ornamental  gables  -  -  -  -474 
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Table  A.  Baximum  load  and  heiéht  of  mullions-  -  -  -  -  -49e 
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6.  Gable  tracery- — 535 
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Tffo  lower  stories  of  to'-fer-  --------------,-  -5/2 

Third  storj  of  tower-  -------------  —  -.,,-  -575 

Pourth  storj  of  tower  ------------------  -577 
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Liô'nt  and  shade,  alternntion  01  colors-  ---------  -ô41 
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Plan  of  nave  pier  of  cathedral-  --  —  -_-«_-_  430 

Base  of  column  from  porch  of  N.  transept  of  same-  -  -  -.-  56I 
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Division  of  buttress  from  choir  of  same  -----  —  --  iq64 
Capital  of  nave  pier  with  rounds  and  dividing  arch  of  N.n.  448 
Profile  of  bayu  of  column  in  interior  in  same  —  -  -  -  -  547  " 
Boof  cornice  and  corbel*?  from  same-  -----------  69S 

Section  of  side  choir  of  same  ----------  -  344 

Section  and  interior  of  windo??  of  middle  aisle  of  same-  -  343 
Internai  élévation  of  gable  wall  of  S.  transept  of  same  -  933 

External  élévation  of  same  part  -  —  -----  -  934 

Section  of  same  -  -  __--__-_-_-___.  934a 

c  '.  Doblen  in  Oourland 
Profile  of  rib  from  ruined  castle  ------------  155 

Duisburg 
Plan  of  church  of  Minorités  ---------  —  --  — ■  735 

Section  of  same """" ~~  — ------  735a 

Sberbach 


4^.06 
Plan  of  chapter  hall-  ---------____--««  _j^5 

Section  of  chapter  hall  -----------_____  -766 

Ëinbeck 
Middls  pier  of  church  S.  Jacob-  ---------__«  -423 

Profile  of  plinth  of  church  S.  Alexander 1025,i025a 

îrfurt 
Keystone  firoin  cloister  of  colleéiate  charhc  -  -  -  -  -213,233 

Springing  of  rib  in  saine-  -------------  -232,232, 

Sapital  of  column  of  saTie  -------.--...  ...-♦_  -573 

Corbsl  of  lintel  of  door  in  N.  transept  of  same  -  -  -  -  -669 

Gorbelled  balcony  froïc  church  3.  Severi  ------  -694,694a 

Profile  of  plinth  from  colleg. church  (cathedral)-  -  -  -  1029 

'^indow  tracery  from  colleg.  church  -----------  124O 

îracery  balustrade  from  church  3.  Severi -  _  -  -  1279 

7ault  froîD  church  of  Barefeet  ------------  90^903' 

Gorbel  from  Preaohing  church-  -------------  -637 

Srnsthausen  near  Saina 
îower  of  a  chapel ____________  i_4^3 

Sschwege  in  Basse 
Plan  and  élévation  of  nave  of  3.  Catherine-  -  -  -  -  -422,422a 

Base  of  nave  pier  from  *^eustadt  church-  --------  -570 

Pischbeck 
Arcades  of  cloister  ------------------  ii63 

Prankenberg  in  Hesse 
Oorbel  froin  présent  Lutheran  cnurcn  ----------  -662 

Corbel  under  door  lintel  at  iU   portai  of  same  -----  -693 

Plan  of  tower  of  Lutheran  church-  -----------  -313 

Profile  of  nave  of  sane  -------  —  -_-___-  -372 

Tabernacle  from  same-  -----------------  1086 

Canopy  and  oorbel  from  «^ame  -----------  -1126,1126a 

■Toïïer  of  Lutheran  church 1337 

Oorbel  from  présent  fieformed  church  ----------  -6^3 

Prankfort 
Nave  pier  from  S,  5artholemew  -------------  -432 

Base  of  round  from  Liebfrauen  church-  -----  574, 574a, 581 

Preiberg  in  Breisgau 
Stone  ceiling  over  belfry  in  tower  of  minster  -  -  -  -  -^6, 96a 
Keystone  from  middle  ai-^le-  ---------------  2l6 

Capital  of  îiindow  mullion  of  S.  side- -'- 525 

Scheme  of  plan  of  choir •- 305 


^07 
Arcades  of  side  aisle  of  minster-  ------_-___  -345 

Profile  of  buttress  System-  --------------  -392 

Plan  of  upper  window  jamb  with  passage  there-  -----  -S92a 

Profile  of  coping  of  flving  buttress-  ---------  -392b 

Pinnacle  of  upper  balustrade  of  tower  ---------  1069 

Pinnacle  crowning  tower  ----------------  nos 

Ganopy  from  a  buttress  of  3.  side  ---------  1124 

Plan  of  tower  ---------------------  1404 

Elévation  of  octagon  with  junction  of  spire  with  tower-  1403 

Section  through  belfry- 1405 

Section  through  spire  -  —  ---------  —  _  —  ^406 

Tracery  from  spire  of  tower  ------  —  -__  _  142s 

F'riedberg 
Profile  of  dividing  arch  in  ûiebfrauen  church  -  -  -  -465,466 

Oapitals  of  columns  of  rood  soreen  in  same-  -  -  -  -  -321 

Pinnacle  from  buttress  on  N.  side  ---  -  -  1074 

Pinnacle  crowning  saine-  ----------------  1106 

Crockets  from  wall  tabernacle  ----------  113,113a 

Capital  of  column  from  -Jews'  bath  -----------  -515 

?ritzlar 
Keystone  froin  church  of  Minorités  -----------  -223 

Keystone  froiE  cloister  of  foundation  church  ------  -234 

Corbel  from  sanie 6^9,641 

Plan  of  church  of  ^îinorites -Ill6,lll6a 

Gelnhausen 
Base  of  round  from  parish  church-  ---------  -,:-  t563^ 

élévation  and  plan  of  rood  screen  -----  -320^320a 

Orowning  of  gable  of  fortal  of  N.  transept ;  ~  ~  "  'J-^^S 

Goslar 
Painting  from  vault  of  ^rankenberg  church  -------  1493 

Western  façade  of  Neuwerk  church-  ------  ---  1344 

Gottesbfiren  near  C^ssel 
View  of  nave  pier  of  pilgraniage  church-  ---  —  ---  -445 

Keystone  from  the  church-  -------------  —  -217 

Capital  of  round  under  ^îindow  arch  of  same- 523 

Grifle  near  Cassel 
Spire  of  tower • ; •  1-395 

Haina 
Keystone  from  transverse  aisle  of  monastery  church-  -  -  -231 
Capital  if  pier  and  springing  of  vault 237,287a 


Plan  of  crossing  pier  of  same  -----------  -^  ~421,left 

Plan  of  nave  pier  with  be^inning  of  rib  --  -  -427,rigbt 

Gapital  with  little  col'imn  of  windo^  jamb  -  -  - -595 

Sapitals  of  colums  froni  bitter  chamber  and  cloister  -526^532 
Base  of  round  from  nave  of  monastery  church  -  -  -  —  -  -566 
Corbels  from  transverse  aisle,  nave  piers,  walls  etcr  -  633, 

634,  642,  654,  655 
Section  of  rood  soreen  of  same-  ------------  322 

??indow  traoery  from  cloister-  ------------  -1241 

Window  tracery  from  N.  transept,  choir, etc.  I265  ,1265,1267 

Halberstadt 
Flying  buttresses  from  the  cathedral-  ---------  405 

Hôxter 
Middle  pier  of  church  of  îtinorites-  -------  —  -  429 

Base  of  pier-  — _____  —  _____ 572 

Immenhausen 

Springiûg  of  rib  from  choir  of  Gity  church 272,272a 

Base  of  round  from  choir* —  __________ 571 

Plan  of  E.  part  of  nave 750 

Roof  frame  over  nave-  -------------  --  376 

Jiiterbogk 
Painting  on  vault  of  church  of  S.  Nicolai  ------  -I496 

Cologne  (KSln) 

Profiles  of  Cib  and  cross  rib  from  cathedral-  -  170,198 

Junction  of  flying  buttress  on  w.  Side 903,903a 

Plan  of  pinnacle  of  buttress-  ----------  —  -  910 

Tracery  gable  of  tower  bsttress  —  ------  —  -  -1087 

Roof  of  tower  of  S.  Gereon 136S 

Base  of  pier  of  church  of  Minorités  -------  -  573 

Cross  vault  in  chapel  of  3.  î/iaria  is  Capitol-  -----  100 

Kônigslutter 
Arcades  of  cloister  ------------  --  1164 

Laach 
Arcades  of  forecourt-  ----------------  -II62 

Towers  of  W.  side 1346 

Langenstein  near  Kfarburg 
Plan  of  rib  system  in  choir  --------------  -9S 

Laon 
Central  tower  of  cathedral-  -------------  -1055 


Limburg 
Inner  élévation  of  cross  gable  in  cathedral  ------  -925 

glevation  of  W.  gable -937 

Lippstadt 
Side  arch  from  church  S,  \iaria-  --------  —  --  -202 

Springing  of  vault  in  side  aisle- — 26S,263c 

LOCCUIE 

Profile  of  base  in  monastery  church  ----------  1024a 

Lflbeck 

Plan  of  choir  of  church  3.  Maria-  -  -  -  rS02 

Corbel  from  cloister  of  castle-  -------  ___  .550 

Base  of  column  from  rooi  screen  in  cathedral-  -----  -562 

Moulding  from  bronze  tabernacle  in  S.  Maria  -  -  -  — 976i977 
Pinnacle  froiE  the  same _-_-> _ _  xo?4 

Magdeburg 
Profile  of  rib  and  cros^  arcn  froni  cathedral 169,139,190 

àîayence 

Springing  of  vault  from  cloister  of  S.  Stepaen 95  to  95c 

Capital  froîD  jairb  colunns  of  portai  of  N.  transept-  -461, 461a 
Capitals  from  winding  stair  in  cathedral  -----  -511,512 

Buttress  from  N.  side  of  S.  otephen  ----------  1063 

Mantes 
Plan  of  choir  pier  and  springing  01  vault  from  coll.ch,-  424 
Plan  of  nave  pier  anf  dividing  arcn  ----------  -426 

Sàpitals  of  choir  piers  of  same  ----------  -460,460a 

Gapitals  of  rounds  of  nive  pier  ----  —  ------  -462 

Longitudinal  section  of  bay  of  to^ers  -  ---  —  -  -926 

Transverse  section  throngh  same  ------------  -926a 

Elévation  of  a  oay  in  choir  ---------  -  -926b 

Plan  of  passage  before  rounding  of  choir —  —  -  -926c 

Oonstruction  of  tunnel  vault  of  gallery  over  choir 926d 

Vie^;?  of  vault  froni  S.  bay  of  gallery  over  side  aisle 939 

Elévation  of  upper  part  of  \U   side —  -  — -939 

Plan  of  both  lower  stories  of  ïï.  building 939a 

Plan  of  3  rd  and  4  th  stories  of  tower — 939b. 

Window  tracery  froir^  chanel  on  N,  side  --------.-  1266 

Marburg 

Profile  of  rib  from  castle  chapel  —  — ^--  -172 

Poun.  and  begirning  of  rib- -447 

Window  tracery  of  same 1-237 


^%10 
Capital  of  window  mullion  from  3.  Slisabeth  ------  -506 

Elévation  and  plan  of  S.  portai 1290,1290a 

Gargoyle  on  N.  side  of  S.  è^aria -_««_ 969 

Roof  turret  from  sanie — ______  -[454 

Springing  of  rib  from  Bail  churcà 233  to  283b 

Maastricht 
Arrangement  of  towers  of  W,  façade  of  f^iebfrauen  church  1343 

6/5eaux 

Plan  and  view  of  choir  t)isr  of  catnedral -  -  _  -423,425a 

Vien  of  choir  pier  of  side  aisle-  -----------  -771 

Internai  élévation  of  N.  transept  gable  of  same  -  -  -  -  1263 

Meissen 
Vault  from  cloister  in  nlan -92 

l/iinden 

Window  tracery  from  cathedral  ----------  -  1245 

Windov  of  same ; ■ •-  1245a 

S^ons 

Gargoyle  from  N.  side  of  S.  Vandru-  ----  -  370e 

Grocket  from  choir  gable 1119 

^/iflhlhausen 

Vault  from  vestibule  of  3.  }^aria —  -  -loi 

Keystone  from  same-  ------------------  -219 

Keystone  from  3.  Blasien-  ------------  -  -230 

Capital  of  column  and  foliage  from  3.  Maria  516,517,524 

Plan  of  nave  pier  and  soringing  of  vault —  ------  -433 

Capital  of  column  from  a  sedilia  in  3.  Blasien-  -  -  -  -  -467 

Capital  of  round  of  same-  -------  —  _«----  -5-1.3 

Capital  from  pullilt  -  —  -  —  -  — — -522 

î3ave  pier  -----------------------  -541 

Plan  and  section  of  E.  oart  -  — ■  -770,770a 

Namedy 
Plan  and  section  of  monastery  church-  -  -  -  -  -  -760,760â 

Neustadt  near  r/.arburg 
Section  of  parish  church-  ------------  —  -  -373 

Niederasphe  near  Wetter  in  Hesse 
View  of  buttress ^-- ^^^^ 

Nieste  near  Cassel 
Plan  of  church — — ;-  — 733 

Nuremberg 
'Tracery  from  wheel  window  of  <V.  façade  of  3.  Lorenz 1271 


Obepwesel 
Gorbel  from  rood  screen  of  foundation  chnrch-  -  -  -  -656,670 

Oppenbeim 
Plan  of  nave  pier  and  profile  of  dividing  arch,  S.  Gath.  437 
Buttress  System  of  same  —  —  —  __--_  -901,901b 

Paderborn 

Sross  vault  from  Gau  chnrcfa  --------  -___»26 

Oross  vault  froni  cathedral-  ------------  —  _27 

Arrangenient  of  towers  of  same  -----------  —  1347 

Transition  to  octagon  in   tower-  ------------  1401 

Paris 

Pinnacle  from  buttress  of  S.  Chapelle 1072 

Schéma  of  plan  of  choir  of  cathedral-  -  —  ------  -306 

Ravenna 
Gross  vaults  from  tomb  of  Theoderic  ---  -----  -294 

Rheims 
Profile  of  dividing  arch  from  cathedral  --------  -433 

Capital  of  round  from  same -  ------  _  -579 

Upper  termination  of  wall  -------------  —  -323 

Profile  of  buttress  System-  --  —  -----___-_  .394 

Plan  of  pier  and  upper  •'^indow  jamb -894a 

Profile  of  comice  of  W,  façade  ------------  1000 

Pinnacle  from  W.  portai 1077 

Tracery  gable  and  piirnacle  from  tower  buttress-  -  -  -  -  10S3 

Finial  crowning  \U   façade __-- 1^997 

Crocket  from  tracery  gable i_i-i^2 

Canopy  from  portai  of  N.  transept  ---------  1123 

Canopy  from  W.  portai • 1293 

Plan  of  jamb  and  arch  cf  portai  of  N,  transepû-  -  -  -  -  1299 

Plinth  of  -?.  portai 1305 

Elévation  of  triforlun  and  clesrstory  of  Suali  ch'urr;'  -  -c^^i 

Peval 
Corbelled  wall  rounds  in  several  churcaes  -------  -S66 

Roof  frame  of  3.  Nicolai 333,S33a 

Riga 
Profiles  of  arches,  side  arches,  cross-  arches  of  cloister, 

156,157,197,203 
Position  of  courses  of  vaults  of  chapter  hall  -  -  -  -299»300 

Plan  of  pier  in  same — —  ___--  —  -450 

Corbel  from  chapter  hall — 457 


Plan  of  church  S.  John ___ 736 

Plan  of  window  i.r  W.  building  of  ca^lhedral-  -----  -1142a 

Arcades  of  cloister —  — II63 

Sorth  portai  of  cloister 1268  tol268c 

Paintings  of  vault  of  cloister 1430  to  1435 

Painted  e.rclosure  of  wiidow  from  3.  Katherine  -  -  -  -  -1498 
Mural  painting  from  former  vestibule  of  cathedral  -  -  -1507 

Rouen 

Plying  buttress  from  S,  Quen 403 

Plan  of  nave  pier  from  cathedral-  -----------  422 

Plan  of  rounds  of  nave  oier  --------------  463 

Profile  of  abacus  of  column  of  arcade  ---  -  491 

Pèiiage  from  same ^ -473,473» 

Base  of  nave  pier  -------------------  558 

Elévation  of  bay  ir  middle  aisle ---_-__  _  920 

Gargoyle  from  choir  of  S.  Ouen-  —  »___«__  —  -  370a 

Plan  of  S.  part  of  side  aisle  in  same  ------  734 

Cross  section  of  flying  buttress — —  -  900 

Termination  of  choir  buttress  -----------  — 1083 

??indow  tracery  from  central  tower  of  3.  Maclou-  -  —  -1258 
Plan  if  nave  pier  of  saTie  ----  —  ------  — .  ^   439 

Internai  élévation  of  central  tower  --  -  -124S 

3.  Quentin 
Plan  of  choir  chapel  of  collegiate  church  -  — :  "  -  -  -  794 
Buttress  of  choir  of  s&me   ---  —  -___-_-  —  -1056 
Buttress  of  choir  chapel-  -------------  — 1054 

Soest 
Plan  of  nave  pier  and  soriniièg  of  vault  in  Jïiesen  ch.-  440 
Plan  of  choir  in  same — 774 

Soissons 

Plan  of  choir  châles  ic  cathedral SOI 

élévation  of  bay  of  middle  aisle """"""  ^15 

Plan  of  pier  below  and  above  the  capital —  -  —  915a 

Elévation  of  gable  of  N.  transept  of  3.  û^ger  -  935 

Stettin 
Vault  in  sacristy  of  3.  Peter  and  3.  Paul  -  —  '  ~  ".  '   "56 

3trasburg  * 

Profile  of  cross  arch  from  minster- —  -  191- 

Gross  section  of  same  ------------------  411 

Plan  of  nave  pier  and  soringiné  of  arch -~"  —  "   '^^3 


Capital  froui  portai  jaicb  of  N.  transept  of  minster-  -  -  -430 
3apital  of  rounds  from  nave  piers  --------___  -5-^4 

Wall  of  side  aisle- __« 355 

Profile  of  buttress  System-  --  — _  —  —  «393 

Plan  beneath  junction  of  flying  buttress-  -----  ^  -  -S93a 

Plan  above  the  same _-__«___ ._-.-»«.  -39313 

Plac  of  junction  with  buttress-  --------  —  --  -S93c 

Cross  section  through  gargoyle  at  junction  witù  same-  -  -893d 
Profile  of  cornice  from  3.  Tower-  --------  —  -  io02 

Profile  of  sill  mouldin*^  from  side  aisle-  -  -  -  -  —  -  1014 

Figure  shrine  from  buttress  on  3.  transept  gaple-  -  -  -  1053 

Crockets  from  towers 1114  ,1115  to,  1115b 

Canopy  from  an|el's  hall  in  3.  transept  --------  1122 

Base  of  column  of  side  Dortal  of  S,  Thomas-  ------  -565b 

Elévation  of  part  of  choir  of  3,  Peter  Jr, 738 

Buttress  system  of  same  --------  «___«_  .397 

Toul 
Section  and  plan  of  choir  and  nave  of  collegiats  ch250*o,350b 

Trendelburg  near  êassel 
Keystone  from  middle  aisle  of  church-  -  -  -  -  ^  -  -  226  ,227 

Treysa  in  Besse 
Tower  of  foundation  church-  --------------  1410 

Trêves 
Flan  of  Liebfrauen  church  -  -  ____«>-  -739 

Uxkflll  near  Riga 
Plan  of  church .-- 757 

Volksmarsen  in  Hes-^e 

Keyètone  from  3.  Maria . 223  ,229 

Wall  round  and  capital  of  same-  -----------  449 

Capital  from  same  ----------------  -  -455 

Capitals  of  rounds  of  nave  piers —  — — 507 

Qapitals  of  rounds  of  W,  Wall ■ 5^1 

Corbel  over  rounds  of  triumpnal  arch-  ---------  -636 

Springing  of  ribs 663,663a 

Cross  section  of  nave  of  3.  «aria  ---------  374 

nanopy  from  W.  portai  — ;"■--  — '""" '^'^^5 

Walkenried 
Profiles  of  rib  and  cro^s  arch  of  Gistercian  church  -195,196 
Keystone  from  same-  ------------------  -215 

Springing  of  vault  abov^  choir  piers 285,235 


Profiles  of  bases  of  columns  there-  ---  -__  -545,546 

ïïetter 
Springing  of  rib  in  choir  of  fouodation  churcJi-  -  -  ^  -  -292 
Springing  of  rib  in  same-  -----------__  -27l,27la 

Gapitals  of  nave — — —  -510,510a 

View  of  wall  pier  in  side  aisle  -  —  --  —  --  -623 

Springing  of  arch  in  soîithwest  ang|le- -664 

Plan  and  section  of  pier  System  ---------  731  to  7Slb 

Internai  vieîf  of  choir-  -----  —  -__-__  —  .  .343 

Comice  of  roof  of  choir- io62 

Window  tracery-  --------------------  1169 

Wetzlar 
Gapitals  from  wall  piers  and  rounds  in  choir  ofcb»469  to  471 
Corbel  beneath  window  mullion  in  choir  of  coll.church  -  -635 
Internai  vie*.?  of  3.  transept-  -------------  -354 

Section  and  plan  of  choir  ------------  356  to  356b 

Slevation  of  3.  transept  gable-  ------------  -936 

Plan  and  section  of  saine _______   936a, 936b 

Portai  of  S.  side 13OO 

Plan  of  same 1300a 

Wieprechtshausèn 
Plinth  of  church 1024 

Wildungen 
Tower  of  city  church- _-_-__«__  :t300 

Wiemar 

Pai^nted  foliage  on  pier  of  S.  Nicolai  — —  1495 

Painting  of  vaults ^-- 1499 

Wolfhagen  near  Cassel 

Profile  of  bases  of  rounds  in  cit-j  church  — -  — • 543 

Base  of  column  of  I.  portai  --------------  -567 

Pinnacle  of  buttress  op  N,  side  ----  —  --  —  i076 

WorniS 

Cross  section  of  nave  cf  Liebfrauen  church-  —  391 

Pinnacles  from  towers  -----------------  1073 

Construction  of  stone  soire  ------  —  ---  -1411,1411a 

Stone  dormers  from  spire- "-- 1424,1424a 

Roof  of  tower  of  S.  Paul 1403 


Index  to  Détails.  Pages. 

Abacus-  — — 194  t(D.:199 

Abfalirohre, ''leaders"  ------------__-_  336 

Abfassung,"chaiiifer^  -----__-_-_____._  246 

Achtheilige  Gew61be"octagartite  vault^'- -  -31 

Altchristllche  weibkunst,''E.  C.  art  of  vaalting* 3 

Aiifânge,"Springings  of  arches  and  vault3''85  to  100,139, 

434,346,505 

Arcades 346-;505 

Âstragal I96 

Aufstelzung,"stiltiDg^,  Aufiiolung,"raising'',  10,27,39,210 
Ausgusse,"gargoyles,  spoats,"  -  —  --  —  ___»^  354 

Auskragungen,"corbellings," 94,233,443 

Austragungen,"laying  out  arciies" —  ---_  25,64 

Aaatragungen,"laying  out  picnacles'' -.----  459 

Austragungen,"laying  out  members-  --------  435 

Austragungen,"l3ying  out  tracery,  polyfoils"-  -  -  510v5t6 
AustraguDgen,"laying  ou  eut  stone"  ---------  -90 

Baldaciiin,''canopy" 433 

Basilica 153,l65,3S3tQ404 

Base  of  column-  -----------------  213 

BeaDsppuchung,''allowable  stress"-  —  __-__- 133 

Bekrônungen,"crownings^  471,478,597,617 

Bemalung,^painting" • 629  .to  646 

Bereciinungen,"calculations,see  Statics""-  -  -  - 403 

Beschlage,"fixtures  of  doors"^-  -  —  __-_-  -  5^4 

Blenden,"blind  arches  acd  panels"  346,421,452 

Bogenforinen,''foriiîs  of  arches" -24 

Brtlstungen, "balustrades,   parapets" — -  -  -  3^3,532 

Busige,"sîîelled  vaults^ 12,50,55,107,132 

Byzantine  technics-  ---  _«--_--_-  —  --4 

Ohor, ''choir" 331,331,412 

Chor  grundpiss, "choir  plan^^  -  259,269,279,234,236.296,301 

Chorpfeiler, "choir  pier" 298 

Ghorumgang, "choir  aisie" 1^,298,300 

Dach,"roof" '  333,377,410,527,581 

Dachanschluss,"junction  of  roof" 443 

Dachbelastung,"roof  load"  162,339,374 

Daohreiter,"roof  turret" • 619 

Deckenschaft,"ceiling  support" 229 


i^l6 

Deckplattenj^ceiling  slabs  on  corbels"-  ----  _  -249 

Deckplatten,"ceili!ig  slibs  on  capitaès*  -----  1^4  to  199 

Dienste, "rounds'' 172  to  133,136,203,210,243,260,413 

Dreieckige,"triangular  vaults**-  ---------«-  28,280 

Dreiscliiffige,"three-ai3led  churches* ▼  -  232  to  233 

Dreipasa/'trefoil  aàd  trefoil  arch"  --  —  --_ -.^-j^o 

Druck, "compression  in  vaults"  -___--____  49,103,129 
Druck, "compression  in  piers  and  walls"-  -----  t41  to  162 

Druck, "compression  in  walls  of  high  towers"  -  -623 

Dupcà(^ringung, "intersection  of  mouliings''  96,233,436,512,525 

ginschiffige,"charch  of  one  aisle" 257  to  276,331  to  367 

Einwôlbei»-,"vaulting  of  compartments,-  ------  loo  to  120 

Effiporen,"galleries" 331,410 

B'Sciiepgewôl^e,"fan  vaults" 62 

F'enster,"windowsa  -  -  261,349, 356, 406,409, 416,437  too37,556 

Pensterbogen,"window  arches**- ---___-_.  .350 

Festigkeit, "résistance  of  materials"-  -------  —  -133 

ffialen,"PiDnacles  and  finials'* 393,453  to  470,552 

Figuren,  "figure  shrines" —  — ___-_  —  —  .433 

Figures 435,542,560 

?iscîibla3en,"fisû  bladder''- 511,524 

?reiha"ndiges,"freehand  vaulting" 4,102 

PQnfschiffige,"fi7e-iisled  churches" 239,313,289 

Galleries  and  passages-  -  — — — 532 

Gehâuse,"shrines" • 453 

Gesiîr:Se,"cornices"- 343,437 

GewEnde,"jambs  of  Windows" 351,497 

Gewânàe,"jaîEbs  of  doorwiys" . 539,561 

Gewaibe,"vaults" Ito  120,250 

Gewôlbeanf Singe, "vault  sDringings^ 35  to  100 

Giebel,"gable§" 414,420  to  426,47^  to  ,473,535,555 

GlasiDalerei,"gla3s  painting"- 439 

Gliederungen,"members" -____  __  427  to  437 

Glockenstube,"belfry" 576,539 

Gratlinien, "groin  lines"- 10,14,25,36,115 

Grundriss,"plaE  of  churcii'' ■" 257  to  309 

Grundriss,"plan  of  tower" 300  to  319 

Gurtbôgen, "cross  arch,   cross  vault'' _  -  -  -  — 23,71,169 

Gurtgesiiiise,"belt  comices"  — -441 

Gussmauerwerk, "concrète  work"  -  2,^9,102 


i^l7 

Balbkuppel/'half  dôme"-  ------------____  2,6 

Hallen/'halls  in  seoular  buildings"  ------  -_  281 

Hallenkirciie,"hall  churches" 154,164,276,36?  to  3S3 

Hauptgesimse,  "main  comices"-  -------------  437 

fiandlaufep,"hand  rails"  ------------__-_  443 

Helm/'Spires  of  towers"* 580,595  té  623 

Bôhenverhaitniss, "proportions  of  heights  of  aisles"  331,396 
Bolzppofile,''mouldings  in  wood"  -------__--_  431 

Holzhelme, "spires  of  wood"-  ------------  él4,623 

KaffgesiiDs,"window  sill  moulding'' — 343,345 

Kantenpressung,''edge  coupression''  --__.-_____.  ^4^ 

Kanzel,"pulpit"  322 

Kapellenkranz/'ohevet  chapels"-  —  -  -  301,306 

KapitSlle/'capitals" 190  to  212 

Kappen,"coiQpartiDents  of  vaults^ 47t50,51,100  to  121 

KegelheliD,"conical  spires"-  — -__- _.  503 

Kern  of  cross  section" -_.___  —  _  i_4"j_ 

Kleeblattbôgeû,"trefoil  arch"  508 

Knaggen,''kQ0bs" 236 

Kopfbfigen,"wooden  caps" 237 

Krabben,  see  Lâubbossen 

Kragsteine,"corbels" 233  to  256 

Kreuze, "crosses,  crowning"-  ----------  472,597,613 

Krenzgewôlbe, "cross  vaults"  1  tol20,132 

Kreuzpfeiler, "Crossing  niers" ■ 179,292,295 

Kreuzpunkte, intersections  of  vaults"-  -----  41,74  to  85 

Kreuzscbiff/'trans^erse  aisle" 271,234,291,412,413 

Kr7pta,"crypt,  vaulting" 6 

Kuppel,"dome"  -  2,4,7,19,55,613 

Kuppelartig,"dofflical  cross  vaults" — ■ -55,63,65 

Lâubbossen, "crockets"  —  471,481 

Laubwerk,"foliage  of  caDitals"-  ------  -  —  -  402 

Lehrgerflst,"ceDters,  centering"  -  -109,11?  to  121 

Lettner,"rood  screen"  ----  —  -----  —  -  324 

Luken,"dormers  on  roofs  and  spires"  --  588,593 

Malerei,"painting" 629,646 

Massî«erk,"tracery" • 503  to  537,599 

Metallprofilierungen, "métal  moaldings" 433 

Mittelpfeiler,"iDiddle  pier"  - 127,153  to  162,172,369 

Mittelschiff,"middle  ai«3el" 6,165,284,330 


^^13 

Nasenj^ousps  of  tracery**-  -  —  __-_>__ _-_  506 

Nebenchor,"side  choir"-  --  —  __-_-____  236,296 

Netzgewôlbe,''net  vaalts" 33.44,45,51,63 

Orgel,*'organ'' 323 

Orgelbûhne,"organ  gallery" 4I9 

Pfeiler,"pier,  development  of' 97  ,171-190,207,220-223 

Pfeilerstirke,*'pier  dimensions'' 127,153-162 

Pfosten,''irooden  posts"- 233 

Pfosten,"mullions  of  ifitidows" 351,492,497,514,525 

Pfosten,"piers  of  doorways"  —  _-_____-.  —  __  545 

Piscina 322- 

Plattendecke,"ceiling  of  slabs"  38 

Polygonale, "polygonal  churcb"  — —  290 

Portais, "portais" • 418,438-563 

PostainentiepungeQ,"pedegtals" 485 

Prinzipalbogen, "principal  arches"  ------------  -65 

Profilierungen, "Profiles"  -  255,427,431 

Proportionen,  "proportions" --_ __  —  __-  327 

eadfenster,"wheel  Windows"-  -  415,423,519,530 

Rechteckige,"rectangular  vaulted  compartments"-  -  -  -9,61,233 

Reihungen,  "séries"- _-- 24,40 

Rinnen,"gutters" 362,391,397,400,457 

eippen,"ribs"  23,33,39,57,61,36,119 

Rippenproîile,"rib  profiles" 67t73 

Pôffiische, "Roman  teohnics" — 1-17 

Rosen,"rose  Windows" 415,423,519,530 

3akristei,"sacristy" 320 

3attelholzer,"wooden  cans"-  —  -_-_-_-___  —  -  23S 

Sîlulen,"columns" 190,207,212 

3cûeidebôgen,"dividing  arches" 131,317 

Schichtenlage, "courses  in  vaults" 47,102,105-115 

Schildbôgen,"side  arches"  10,23,73,93,338,350 

Schlusssteine,"keystones  of  vaults-  --------  -41,74-33 

3chneelast,"snow  load" l62 

3chub,"thrust  of  vaults" 127,129-137 

3echstheilige,"hexapartite  vaults" 29 

Sedile,"sedilia" ^322 

Seitenschiff,"side  aisle"  235,363,272,333,339 

3eilpolygon,"equilibriu'n  polygon"  ------------  -45 

Sockel, "Bases  of  colunins  and  piers" 212-207 


if).i9 


Sockel,"base  of  «ail'' 

Sohlbank,''window  sill"-  -  - 

Spitzbogen,"pointed  arch"  -  -  -  -  - 

Staffelgiebel,"stepped  lable'' 

StSnder/'poats" 

3tatisches."statics  of  vaults"-  -  - 


Statisches 
Statisches 
Statischea 
Statisches 
Statisches 
Statisches 
Statisches 
Statisches 
Statisches 
Statisches 
Statisches 
Statisches 


344,445,147 

492 

14 

424 

233 

41-61,66,104,152 


"statics  of  charches  of  one  aisle-  -  -  -  -  335,333 
''Statics  of  churches  with  two  aisles"-  -  -  -  -  273 
"statios  of  churches  with  three  aisles''-  -  -  -  373 
"statics  of  churches  with  buttress  System"  -  -  401 

"buttresses  and  abutment  walls" 122,165,275,446 

"middle  piers"  127,153,369 

"corbels" 233 

"window  ffiullions  and  storni  bars"  -----  491,493 

''passages  acd  openings"-  -----------  353 

"masonrn  spires''  -------------  603-6I3 

"wooden  spires" 620-623 

"walls  and  towers"  623-627 

Steinplattendecken,"ceilings  of  stone  slabs"-  ------  -33 

Sterngew81be,"star  vaults" 32,44,45,51 

3tichkappen,"pointed  compartments"-  ---------  -1,9,15 

Streiogeri,"flyiQg  buttresses" 159,166,333-404 

StrebejBfeiler,"3uttresses,   development"  -  262,266,304,315,397 

446-453,553. 
3trebepfeiler,"buttresses,  dimensions"  -  125,140,147,151-1.53 

274,336. 

Sturinstangen,"3toriii  bars" 490 

Stfitzen,  "supports" ■ -.-.r.,229 

Stfltzlinie,"line  of  supDort" 52,130,139 

3tutzkuppel,"pendentive  dôme"  -_-  2,5,7,20 

Tabellen, "tables  of  thrust  of  vaults"  135 

Tabellen,  "tables  of  edge  compression" 145 

'Tabellen, "tables  of  dimensions  of  abutments" 150-152 

Tabellen, "tables  of  roof  load" l62 

Tabellen, "tables  of  wind  pressure"-  --  —  -------  163 

Tabellen, "tables  of  storm  rods"  491 

Tabellen, "tables  of  window  mullions" 496,497 

Tabellen, "tables  of  spires  of  towers"  607,612 

Tabernacle-  --------------  —  -------  322 

Taufstein,"font" ; 323 


Terasse/'terrace" — ______  .^iq 

Tonnengewôlbe, ''tunnel  vault'' 1,4,6,7 

Tragsteine,''corbel" 238 

TBapezgeiîSlbe, ''trapézoïdal  vault** 15,27 

Treppentfirnie,"stair  towers" 263,318,419 

Triforien,''trifopium" 404-410,413,417 

îriuiDphbogsn,"triuîDphal  arch" 270,280 

Thûrbeschiâge,''door  fixtures" 564 

ît[rme,''toïiers'' ■ ; 309-319,569-628 

TflriDchen,"turrets" 793 

TympanuiD-  --  —  -------_--_-_---  -549,563 

Dberhohung,"stilting  of  vaslts"  11 

UberiDauerung,"masonrç5  on  cross  ai^ciies"-  -----  -165,279 

Uberschlagsgesimse,''lrclined  cornices"-  -------  -352 

Uingange,  "passages'' ■ 352,336,411,421,536 

Verglasang,''glazing"- 483 

VerhEltnisse,  "proportions" -327 

Vielpasse,"polyfoils" ;  -305 

Vierbogen,"qaatrefoils  and  quatrearches"-  -  -  -  -  -511,517 

Vorhallen, "vestibules" 553,557 

5^alînkuppel,"cloister  donie" —  --2 

Wandstarke,"tliickness  et  wallsn22, 149, 169,262, 233, 303, 318, 334 

Wasserschlag,"wa3h" 441 

/îasserspeiep,"gargoyle" 365,391,456 

Westgiebel, "western  gable" • 265,281 

Widerlager,"abutment" • ■  -  t   -122,170,273 

?yifflperge,"tracery  gable" ; 424,470-473,552 

Winddruck,"wind  pressure" • 163-170,339,375,402 

Zellengewî51be,"cell  vault" ' 115 

Zentralkirche, "central  churcù" -290 

Ziegelstein, "bricks, foms  ard  uses  for  vaults"-  36,101,115 

Ziegelstein, "bricks,  uses  for  piers" — 224 

Ziegelstein, "bricks,  uses  for  corbellings" ■  -254 

Ziegelstein, "bricks,  uses  for  mouldings" — ■  -429 

Ziegelstein, "bricks,  uses  for  portais" ; ^  -  -  -56l 

Ziegelstein, "bricks,  ases  for  spires** -602 

Ziegelstein, "bricks,  chiirches  with  two  aisles" 276,282 

Ziegelstein, "bricks,  uses  for  pendentive  dômes"  -  -  -  -4,7 
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Hf^TiRr  0^  ART  r\^  AMTTaaiTr. 

'/olaaiô  ?[[.    Part  1. 
f^reeos  of   the  epio  pepioi. 
Ohapter   T. 
'^eneral   Cûaracteristicr  of   Grecian  Civilizatioa  after   the  Do 
Doriaû   iQvaaiOQ   antil   tfae  oaiddle  of  tha  ei^btû  oentary  B. 


1^ 


T.  Ristop?. 

la   tûe  fiP3t  part  of  thia  histopy  of  3reciâQ  éeaiaa,  ^e  ûa^e 
alpsady  had  oocasion  to  éive  the  naïues  af  the  prinoipal  ôroupa 
that  appeared  to  ths  ancients  to  forai  the  nataral  diviaiona  of 
the  Grecian  race,  ^e  ùa?e  «aationed  the  Achaians,  lonians  ,  Ae- 
oliaos  and  Doriaaa;  ne   shall  freqaeatly  bave  oooaaion  to  ment- 
ion theai  a^aia  as  so  many  faœiliea  also  diatin^aiahed  froŒ  each 
othsc  by  certain  pecaliarities  of  temperansat  and  oastoia,  and 
oy  différences  of  the  dialects  apoken  by  thea.  ^hile  takinâ  in - 
to  acooant  tû3  oriéinal  ppsîiapositiona  of  thoae  différent  Gr- 
oupa, iîi  descendiné  the  ooarse  of  the  centuries  ife  shall  ses 
theae  sbadea  éradjally  effacad;  bat  before  they  bave  entiraly 
disappeared,  the  ïnoral  anity  of  ths  Grecian  ^orld,  that  oaly 
one  /fhion  it  ever  establiahed,  /lill   hâ7e  foaad  ita  aenaible  ax- 
Dresaion  in  the  aaae  of  Hellenea,  «nich  18  ciainied  /iith  onde 
oy  ail  tnat  believe  they  bave  aoiss  riéht  to  bsar  it.  le   sa.^  tt 
thia  aa.ie  ori^inate  aadsr  tne  forest  of  oaks  thât  abeltsrs^ 
cne  saaotaary  of  Dodona,  aad  becaaae  it  respondsd  to  the  inti- 
iiiate  and  aecrst  consoionsness  of  ethnie  relationship,  it  ûcad- 
ially  extsnded  and  ended  by  beini?,  applied  to  ail  fcha  eleipeata 
ûoœposiné  the  nation,  to  thoae  livin^î  oiolacales,  thafc  aaeai  at 
ta3  saffie  tine  to  repel  anf  to  attract  aach  other. 

Cîarioas  and  sabtle  as  it  ^as,  the  Graek  oiind  attenipted  to  har- 
3ioai2e,t*»o  facta  tbit  sestued  contradictory;  on  the  one  band  the 
idéal  anity,  ^hoae  viaible  aién  irai  this  aaiDe  name  of  Hsllenea, 
and  OQ  the  othar,  tbe  diveraity  of  fixed  cbaracteriatics  trans- 
.titted  fpoflfi  éenecation^to  éeneration  in  thoss  différent  allian- 
oea  of  tribes  and  cities.  One  may  relieve  hiaîsslf  froi  embarr- 
as cnsnt  by  a  procédure,  on  fhich  «e  shall  rely  for  many  other 
applications  to  the  probleiBS  of  the  aame  order.  Of  ail  relati- 
ona  that  can  exiat  bet«een  men,  the  aiuplest  is  that  establish- 
mé  a  bond  of  conaanéainity  between  peraons  deacended  from  a 
oooaaion  anceator.  Then  ia  imagined  an  entice  éenealoj^y,  and 


Hellen  ia  inveated,  *lio  is  éivan  as  the  son  of  Deacalioo,  tha  t 
aloae  by  tbe  proteotioo  of  tûe  èoâs  ffoa^ed  the  deetractioa  of 
tfid  haosao  rao8.  Hellea  tuas  foiiod  bisiBalf  the  fatber  of  the  ea - 
tire  aeM  aiankiDd,  that  peopled  the  laad  recovered  from  the  dél- 
ava, or  at  least  the  portion  of  the  sarth  «àata  /ra  established 
Chs  aelected  raoe.  Ion,  Aelos,  Acheos  aod  Doros  *ere  the  sons 
or  ^^raadaons  of  Hellen. 

Xote    \.p.2.    1^Vo\    pTov>e8    \\\e    e\o«    ^  o\)rVco  \\ot\    of    t\\e8c    éeneoX, - 
o|\e«    ore    X\^z   «or N,o\\.otv«,     \\\o\    \Vie<^    présent,     occoràVné    to    «Ve- 
X\\er    tYe^    corne    t^s-»    oi\    ^WVc    or    o    Cor\ot\    source.    'VXve    AtWc    «er  - 
«Von    ossVfiv»    \o    loi\    0    aort    ot    e\àer    r\.|Y\,,    \»\\VcY\    Va    elseMi^ere 
ot\r\.b\3L\eà    \o    Ooros.    «,\»rVp.    lot\.    \    -    82,    15'3\    -    l^^A;    Stro\ao, 
Yn;i.    T.    ^.    lt\    t\\e    iei\eo\of\j    propoaeà   b\ii    Stroto,    \e    moVies    tvo 
«exvWotv    ot    Aeo\o«. 

The  oonventional  obaractsr  of  thèse  coiï.biaatiOti3,  taat  did 
not  knotfi  floœep,  is  betpayed  as  aoon  as  one  pscedea  to  the  oacst 
ancient  and  aiost  sincère  forirs  of  the  traditioa;  in  fact  tùat 
assit^fis  an  importan  part  to  peoplôs,  that  hâve  no  place  mark- 
sd  m  thiE  scheice,  because  they  disappeared  early,  after  ha^vinû 
taken  a  éreat  part  ia  increaaioé  the  valaa  of  the  soil  and  in 
tne  création  of  the  indastries  necessary:-  sach  ae  thoae  Cre- 
tans  *ho  foanded  in  the  Archipelaéo  the  aiapitime  empire  to 
/ihicQ  ths  nâioe  of  Winos  haa  ramained  attacbed;  sach  as  the  Da- 
aaiana  of  the  Ar^olis,  the  Minyans  of  Orchoinenos  and  tfae  Cad- 
miaoe  of  Thebes;  alao  saoh  as  the  gpeens  and  ths  Taphians  tnat 
the  Odysasy  places  ^est  of  the  peloponessus  and  in  the  neiéhb- 
oriné  ialea,  l^or  a  atronôer  reason  the  Pelaséiana,  aeen  in  the 
distance  of  the  pÉehistorio  aées,  as  the  prifuitive  basis  of  tce 
âboriéinal  population,  reaiain  oatside  that  classification,  like 
those  naflielesB  peoples  *h08e  existence  is  re?ealed  to  oar  cari- 
osity.  on  thg  coasts  of  Asia  Minor  and  in  the  islanda,  by  the 
reiEâins  of  entirely  primitive  tools  prsserved  to  as  in  the  tombai 

Tf  froffi  the  tiffle  of  Herodotas  and  of  Thycydides  there  ^aa  bat 
a  single  Greek  coasiBanity,  «faioh  «as  not  attached  to  one  of  thD 
foar  stocks  intc  ^hich  «ère  diviàed  the  descendants  of  Hellen, 
that  is  the  resalt  of  a  t»ofcld  »ork,  fhiob  operated  in  the  s 
same  thinês  by  the  sffect  of  the  stro^éle  for  life,  and  «hat 
«as  later  undertaken  by  the  poets  and  early  historians.  On  the 
one  hftod,  favored  by  oircamstacoes,  certain  tribes  are  fouad 
to  plaw  the  first  parts;  their  dialects  «sra  fixed  in  beaiitifail 


^orke  ena  nad  the  cbance  to  becoffis  literary  lanéaa^es;  their 
ooytbs  Dad  eaïaapeâ  frotn  the  narro»  litnita  of  the  district  whsre 
they  «sre  born:  thej  had  borne  very  far  the  Jiorship  aod  iniaées 
of  the  éods,  that  ifere  their  heroa.  The  statee  founded  by  thoae 
privileéed  tribes  had  subordinatad  the  heteroéeneous  eleaents, 
found  in  the  entlre  exteot  of  the  oirole  in  »hicb  their  inflae- 
noe  îfaa  exerted.  Aroand  wiletos  and  gphesaa  nere  soon  only  lon- 
.ians,  althou^h  the  coast  axtecdicâ  frotn  the  nouth  of  the  Rernos 
and  that  of  the  ¥eander  had  peoeivad  iaaiérants  froe  ail  points 
of  the  Ssropean  continent,  The  novk   of  redactior  thus  ooaœsiioed 
continaed  by  the  thoa^btfal  effort  of  ail  thoae,  nho  appliad 
theœselves  to  plaoia^  in  order  ail  the  coQfaaed  oaltiplicity  of 
faots,  and  of  piarcinâ  «idar  avaoaaB  thponéh  tha  fopaat  of  tra- 
ditions; «han  thay  foand  on  their  path  a  oity  aot  jet  claaaifiad, 
thay  arran^ed  to  add  it  to  one  of  those  éroapa»  by  oonnactiog 
theœ  to  othera  by  threada  in^eoioasly  croaaa,  oyths  that  prim- 
iti^aly  had  no  relation  betweac  theœ. 

?roaD  the- Dorian  invasion  of  the  firat  olyspiads,  i*3«,  aboat 
froa  the  year  1300  t  the  year  7R0,  one  ia  still  far  froœ  the 
apooh  ffhes  thoee  apontaneona  ^rospinga  and  thoae  ayateaatic 
vieffs  had  siaplified  the  appearaBoe  oi  Gracian  «orld.  That 
aopearaDoe  noat  be  ver^  ooaplex  in  the  a^e  saoceediné  the  fall 
of  the  Âohaian  kin^dema;  but  nothin^  ia  nore  obaoare  than  the 
history  of  thoae  tiio  or  theee  oantaries.  Ihen  the  historiaos  of 
the  elassic  aôe  atteepted  to  raestabliah  for  that  period  the 
aeqaejtee  of  facta,  they  coald  only  inveiie  oral  tradition,  and 
th&t  ia  al«aya  aabjact  to  aoapioion.  Of  iiritten  dooaaenta  dat> 
ifig  froa  that  tiaa,  saeb  aa  liats  if  prieats  and  of  epoByaoas 
aai^istratea,  law  I  and  treatàaa,  nothin^  axiata.  At  earlieat  ab- 
oat  the  year  ROO  «en  ceaBenoed  te  apply  the  lettera  of  the  Phoe- 
nioian  alphahet  to  the  aoandla  of  the  3r«ek  laaciaatfa,  and  aaay 
yeara  «ère  asoeaaary  froa  the  point  a  «hich  vas^Bade  thia  firat 
atfeeapt,  for  the  narvalloaa  invention  to  be  diffaaed  ii  the  reat 
of  Graeoa«  for  the  practiee  of  ffritiiré  to  enter  into  carrent  (lae.) 
If  one  aeta  aaide  aoae  proper  nanea  isolsed  ic  the  aidaa  éf  t&a 
reoks  la  the  neoropollaea  of  Thera,  le  hâve  no  ioaoriptioaa, 
that  appear  to  date  beyond  the  7  th  oeotary,  and  the  Greeian 
citiea  aaat  aoareely  hâve  praaerved  aathantio-aanaBaota  that 
ooald  hâve  a  hijt^her  antiqaity. 

l'vaa  that  period  date  the  two^reat  poana,  in  «hich  ta  saam- 


saooarlzed  for  posteriVj  tbe  oreatite  work  of  opio  j^onias.  On  9 
alëht  then  be  teaptod  to  balieye,  tbat  he  bas  a  ebanoe  of  fiod- 
iaé  in  tbe  iliad  aod  tbe  Odjrssey  indioatioQs  vaialy  toai^bt  alse- 
ffbere  ralatlBé  to  tbe  sabject  of  tbe  nasber  aod  tbe  extant  of 
tbe  priacipal  states  of  ^reace,  ftlrtlieir  relative  iaportaace 
and  of  tbe  relations  saatained  betneeD  tbea,  aod  tbe  aoit  not- 
able évente  of  irbiob  tbey  bad  been  tbe  scaQd.  Tbese  bopea  are 
Dot  realized  by  tbe  epioa.  Doablleas  ia  epiaodea  like  tbe  list 
of  tbe  sbips,  tbere  ia  nore  tbao  oae  faot  aaefal  to  oollect; 
bat  as  tbe  aacieate  bad  already  reco^oizad»  tbeae  liata  auffered 
retoaobiDi^a  od  aeveral  oocaaioBS,  tbat  perait  tbeir  evideooe  to 
be  iBvoked  oaly  iritb  extreae  réserve,  ?or  wbat  tbere  ia  af  tbe 
taie,  it  is  diffioalt  to  fiod  aD>  allasioas  to  eveots  of  tbe  o 
ooQteaporary  persoaa^es.  ^otbiai^  recalle  tbe  Doriaa  iovasioa, 
tbe  fflovaBents  and  diaplaceaents  for  wbiob  it  <ave  tbe  signal, 
tbe  aew  oonditions  in  l^icb  it  placed  (^reek  aociety.  o)De  caa- 
DOt  be  sarprised  by  iia  affaira  of  tbe  een  of  tbe  présent  do 
QOt  aopeal  to  tbe  iaa^ination;  tbat  ia  even  bat  oaoderataly  in- 
terested  in  tbe  past  of  yestarday,  a  past  «bose  ffitsesBea  st- 
ill  live  or  bave  bot  juat  died.  Por  frae  play,  tbere  «net  be  r 
recoil.  Tbat  is  tbe  oase  eapecially  for  tbe  epic  oeriod,  ff.very 
éreat  epio  poein  is  tbe  tastainent  of  a  «orld  tbat  bas  coœpleted 
ita  fork,  of  a  vanisbed  *orld,  Wbat  ia  reflected  in  tbe  HOŒeric 
epic,  as  anderstood  sinoe  c^oblieaiaDD  bas  exhoiaed  Troy,  Tyrina 
aod  Vyoesas,  is  tbe  Acbaian  «orld  /ritb  tbe  fane  of  its  oofer- 
fol  sovereisîns,  tbe  sesorK  of  tbeir  «arlike  prosess,  of  cities 
^irdled  by  biéb  nalls  in  thiob  tbey  led  &  royal  life,  of  tbe 
treasarea  tbat  tbey  boarded  ir  tbeir  cas'les,  Tn  tbe  distant 
aad  glorioua  past  tbe  Aedes  seek  tbeir  héros,  .iust  as  tbe  trou- 
badours of  tbe  11  tb  and  12  tb  centaries  in  tbe  fall  feadal  re- 
mise daaand  tbeirs  froan  tbe  impressions  lef*  in  tbe  ajeiory  of 
tbe  peoples,  of  tbe  draadear  and  splendor  of  tûe  Oarlovia^ian 
eapire.  Tbe  sonô  of  Roland  and  ail  tbe  heroïc  poeœs  of  tbe  eaaie 
cycle  explain  to  as  tbe  Tliad  and  tbe  Ddyssey. 

fbat  oonplioates  tbe  task  of  tbe  bistorian  is,  that  for  tfaie 

period  notbin^  is  to  be  akpected  frofs  tbe  aid  of  arcbaeolojJy; 
excavations  are  far  f»oiB,provtdiné  auppleaflentary  inforisatioa 
as  ricta  as  for  tbe  precediatf  aée.  Aeoné  ail  those  coaaotions  art- 
3eeœe  to  bave  retraëraded  rather  tban  advaoced;  in  any  oase  it 
beoaae  aiaob  lass  original  and  less  fertile.  One  or  tuo  centarlesl 


sast  havô  paBsed  before  3re8ce  recofered  its  eaailibriaii,  af te  r 
haviaé  been  profoandl/  dlisturbed  by  tbe  abrapt  iovasioo  of  tte 
aroed  banda,  that  caaa  fron  tfae  bi^b  aoantaios  of  tbe  >)ortb  to 
tbroif  tbensclveB  Isto  tbe  PeloponeBsas.  To  aalotalD  tûeBselves 
in  tbeir  conqaest,  tbe  cbiefs  of  tbese  arsties  first  of  ail  co> 
aated  on  tbe  etreo^tb  of  tbeir  arns.  Tbeir  feeliDjS  «as  later 
expFeseed  by  a  oelebrated  verse  of  tbe  poet  Alcaan,  coBoernioé 
tbat  3parta  «bicb  bad  ao  fortified  «ails  wbea  it  «aa  io  fall 
decadenoe: — 

"MeQ  fitb  beartfi  are  tbe  aarast  raapart  of  a  oity," 
Tbe  Ooriafls  scoraed  to  sbat  tbeaflelves  ap  bebiod  talla.  Tbey 
deapised  laxary'  tbe  paiater  ao  locisier  bad  a  paXaoe  to  oover 
«itb  bia  freacoa»  and  tbe  oer asiat  bad  seen  ûia  patrons  restr- 
iot  tbemael^ea,  «boae  ooasands  aroaaed  bis  to  vary  bis  sabjecta. 
Tbey  ao  longer  reaaired  tbe  acalptop  to  obiael  faaerary  stelasi , 
aad  beaatifal  vases  of  (îold  and  ailver  decorated  by  boBao  fi^- 
area;  no  aiore  proad  syabols  «ère  to  be  patisctly  an^ravsd  in 
îuetal,  jasper  and  sardonyx^for  tbe  bezsls  of  prinoely  rlnf^a. 
AU  tbsse  artiata,  for  «boœ  oppoptanitiea  of  exertin?^  tbeBSçlv- 
83  becaoBe  aore  rare,  foréot  tbeir  vocstions!  tben  ao  to  apaa^, 
tbey  left  notbiné  tnat  cao  profit  tbe  corioaity  of  tbe  niator- 
ian.  Tbere  are  no  longer  foand  bere  thosa  statuettes  and  reliefs, 
tbat  come  in  sacb  éreat  nanibers  from  the  toaibs  of  AnRyclea  and 
of  ¥yceaa6,  ail  thoae  norks  of  scalptare,  ifbicû  if  tbey  do  not 
P.\9°   tù3  QàŒes  alid  bistories  of  tbe  cbiefs  to  «fto^Ti  tnay  belon^- 
sd,  at  least  infom  us  ^h-t  bornage  -fas  rendered  to  tbe  éoda, 
/fbat  vestfnaîitg  ws^e  »orQ  by  osen  and  foaan,  ibat  ??aae  tbey  par- 
saed  in  the  chase,  and  «nat  aaaio^ant  tney  oarcied  to  tbe  com- 
bat. Tbescî  représentations  of  figures,  tbis  vision  of  tbe  aot- 
aal  life,  is  what  i£  lackiié  to  aa  for  the  sooiety,  flhioQ  sac- 
oaads  «bit  ns   bave  oalled  priiitive  oc  of  Vlycenaean  '^reaoe. 

Mot  on  tb3  epio  period  can  one  coant  to  fill  tbis  ^ap,  Doabt- 
less  it  did  not  develop  and  aasuie  foroa  till  aftsr  tbe  ai^rat- 
lOû,  amoa^  tae  Aeolians  and  tbe  Tonians  of  Aaia  Vioof,  aroand 
Smypna  and  at  Cbioa;  bat  if  it  «aa  on  tbe  eastera  aboras  of  t 
tba  Sâean  sea,  tbat  tbe  poeta  created  tbe  fiéarea  of  Trojan  hé- 
ros, of  Pria»,  Heotor,  Paris  and  Sarpedoo,  it  «aa  to  continent- 
al '^raece  tbat  beloaJîad  ail  tbe  Greek  beros,  A^aasanon,  Menel- 
aas,  >ïestop,  Aobilles,  Ajax  and  niysaes.  Tn  the  Pelaponnessas 
and  in  Tnaaalf  ••B^ooaienoed  to  oalabrate  tbeir  pro^ess,  and 


io  Thôssaly  «ea  Goasefloed  to  oalsbrate  thair  pro^sai,  and  ta  t 
tûosô  taies  of  «ar  and  advdûtupâ,  that  lenétbsn  aadi  becaa©  oo»!i- 
plicatei,  they  hâve  alsays  patained  tâe  ans,  vestBtots  and  at - 
littéêssleot  to  tbdfD  by  the  first  Aedss,  In  spite  of  ail  tne  r 
ratoaohiQ^s  saffared  by  tbe  original  tbdiaes.  Tbia  waa  a  sort  o  f 
local  odlop,  tbat  by  a  nitiiral  and  .last  feelia^  of  tbe  needa  of 
poetry,  tbe  poète  eadeavoced  to  retain  faithfallf:  ifc  charied 
by  takin^  frodj  boue  tne  lœaôinatiOQa  of  their  aaditora.  Tn  tiins 
tHete  la  ivtrodaced  in  tûese  taies  nore  of  a  trait  borrotied  f 
froa  later  iffitii  <|u  araa  and  coatarsa,  in  ail  tbe  additions 
of  tbd  éaaerations  tbat  bave  asea  tbe  «ortt.coiplsted  by  tbe 
fero^tioQ  of  tbe  tffo  ^reat  posas  to  wbiob  ia  attaobai  tbe  naae 
of  Roaer;  bat  tbe  old  baai  bas  no  lésa  rôsained,  even   in  tbe 
ddsoratioQS,  if  it  be  fiot  alirayâ  eaay  to  distlD^aisb,  fbat  tbe 
poet  r303l?ed  fros  bis  distant  predeeessora  aod  ubat  he  bas 
takôa  feo(B  tbe  aoenes  of  his  oifo  tiae. 

Oral  tradition,  aa  It  is  traasaitted  in  tbe  Greoiar  citiea, 

tbeii  resains  tbe  ooly  soarcd  frooi  «bicb  coald  be  deri?ed  in  tbe 
cotiflse  of  tbe  sacce^diad  a^e  tbe  eleëiaca  and  tbe  lyrloa.  tbat 
il  tbsir  poetry,  eatirely  oirouoistaotial  and  aotaal,  lake  saob 
freqajnt  ^llasioas  to  tbe  fast,  then  a  little  later  tae  early 
bistoriaûs,  »ûo  strove  to  ^roap  in  a  Mènerai  repreaantatioQ  ail 
tbe  stateaeats,  that  they  saoceeded  in  collectia^,  by  reqaaat- 
iflé  froHi  eaob  city  and  eacb  Greciaa  tribe  tbe  œeiBoriss,  tbat 
tbey  had  retaiaed  af  taelr  aoat  aaoient  princes,  fcbe  liératio- 
as  tbat  bad  led  into  ths  district  ocoapied  by  tbea,  aod  tbe 
strûéiles   tbat  tney  bad  sastained  a^alnst  tbeir  neii^bbors.  Tb- 
sre  ooald  not  fail  to  be  aiaBy  éapâ  in  tbe  inforiation  sa  ooll- 
aoted,  and  on  tbe  other  haad  tbe  testlnoBies  of  ail  thèse  nit^ 
aeasas  coald  not  al^ays  aérée.  Rerodotus  transoits  to  as  tbe 
résulta  of  bis  iaoairiea,  bat  is  freqiently  tbe  first  to  point 
oat  tbat  tbere  are  oontradictions  in  tbe  «ords  of  tbose  qaest- 
ioaed  by  hii,  on  tbe  atibject  of  tbe  saae  avant,  bat  in  différant 
oltisa^ 

Tf  tbôtl«0t^ôl  tbe  Dorian  invasion  does  not  appaar  to  afford 
a  dodbt,  if  tbe  stady  of  tbe  sonasents  of  art  tends  to  oonfiro 
tbe  Teraoity  of  tbe  traditiass,  tbat  Greaoe  bad  preseryed  on 
cbis  stibjeol,  ne   kooM  alnoat  notbin^  of  the  conditions  lo  vhich 
/«as  carried  oat  the  ocoupttion  of  tbe  coantry.  ^e  are  ignorant 
of  tbe  loeidents  of  the  atraéslle  and  bow  lon^  It  lastad,  Wbat 


ooe  dlivioea  is  tbat  tha  iovadera,  aa  «ail  aa  tha  ?aaadiabed, 
dho  by  nôoeaalty  in  tûeir  tarn  beoaae  conquarora,  «fcployêd  lon^ 
yaaia  in  aettllaë  and  establiabiaë  thenatlvea  in  tbe  ne*  booea, 
tbat  tbey  no  lonf^er  œuat  leave;  tbia  Jiaa  a  clo*  »ork  of  adapta- 
tion and  aettleœent,  fboae  inoidanta  varied  aBaoh  aooordiaé  to 
tbs  plAcea  and  tbe  tiaea. 

gvan  in  the  districta  of  tbs  Peloponaaaua  into  ihiob  the  Do- 
riana  oat  tbeir  iiay  at  tbe  point  of  tb6  anord,  tbair  aaoanden- 
oy  nskS   net  asade  to  be  felt  etery^here  «itb  the  aaae  enepéy.  Tn 
(sany  plaoea,  tbe  Isaigranta  nere  aitber  Issa  naneroaa  tban  tH- 
otbar  diatpiota,  or  tbe  anoiant  inhabitants  peaiainiaô  in  the 
ooantpy  had  peaiated  bettep,  and  affaira  continaed  to  folio* 
nearly  tbe  same  ooarae  aa  in  tbe  paat,  Thepe  ia  a  certain  oity 
lika  Corintb,  iihioh  adeœa  to  bave  been  aoaroely  affected;  life 
did  sot  fail  to  resiitoe  therr  its  foraar  cbari»  tbe  obapacter  t 
tbat  it  bad  froïc  tbe  aite»  or  tbat  faa  devaloped  froo  ita  çnt- 
ire  paat.  Tbe  Abâolis  waa  tbe  firat  province  invaded,  the  lot 
of  bonor  asai^ned  to  the  eldeat  of  the  deaoendanta  of  Repoales; 
yat  alao  there  tbe  priaiitivs  people  qaiokly  raiaed  their  hcada; 
Tbepe  is  reaaon  to  believe  tbat  the  old  Achaian  citiea,  like 
TirfûB  and  Mycenae,  ppeaarved  their  independenca,  vepy  near  t 
the  OoPiana^éroQoad  at  Aréoa,  aroaad  Lariasa,  the  hiéb  oitadel 
daninatin^  the  eatire  plain.  The  Dorian  city  in  oarticalar  in 
the  peoîDaala  «as  :?parta,  tbat  the  maaters  of  Laconia  foanded 
on  tha  bank  of  tbe  Sarotaa, above  Anyolea»  «biob  bad  aotil  tbeo 
beeo  the  larâest  city  in  the  v^alley.  There  «ère  nanifeated  nore 
cleaply  tban  elaeirhepe  the  gaalitiee  and  propdnaitiea,  tbat  one 
sentiona  as  tbe  diatiaotive  napk  of  tbe  Dorian  éeniaa,  a  brill- 
lant  coara^a,  al^ays  aabjeot  to  a  atron^  diaoipliae,  the  love 
of  order  and  rtle,  the  dooility  fltb  »hich  the  individaal  aab- 
.iacfeed  and  sacrifioad  bimaelf  to  the  State,  and  aolidity  of 
an  intelli^ônos  firaly  attached  to  tradition,  siatruated  novel- 
tiea  aod  bat  eliéhtly  aapired  to  ppoépesa,  tandanoies  tbat  ab- 
oat  tbs  end  of  the  9  tb  cantary  foand  their  axpreaaion  in  «bat 
ar3  called  the  lawa  of  Lycaréas.  Crète  aa^i  aatablisaed  analoé- 
oaa  inatitationain  those  of  its  oitiea,  saoh  aa  Cydonia,  Cnossos 
and  LyctoB,  «hère  the  Dorian  bABdi,  nho  were  aoattered  in  the 
ialaad,  #ere  aaffioiently  in  force  to  caase  their  cuatoma  to 
ppa?atl. 

Ppoteoted  by  their  moantaina,  the  Arcadiana  had  retainsd  theifl 


10 
freedoiB.  et   ail  ths  villalas  in  irblob  tboy  ware  diitribated, 
9aly  oae  rose  eatly  to  tëe  rank  of  a  olty,  fhioh  «as  T«iea; 
tbat  by  the   fertility  of  its  plalo  aeqaired  saffloient  inpor> 
taaod  to  arreat  ttae  aabitien  cf  Sparia,  iriiao  t^at  aaoaodd  Ar~ 
oadla.  A  provlaoe  that  aeenedl  aora  szpostdl  to  tbd  oQvetoasBSss 
Aidthe  attaeka  of  its  Beighbors  «as  Slis,  tfae  portion  of  tbe 
PolopoQDasaas  oostaisia^  ths^reatest  axtant  of  oaltl?able  la- 
Dda*  It  «as  saved  by  the  abilitiea  of  tha  priaaas  of  tlis  Aohai- 
an  aod  golian  raoes,  that  reiload  at  Piaa  aod  at  Slie;  thay  k 
kaaff  boff  to  profit  by  an  antigaa  saactaary  of  ^.eaa  aad  of  Hors, 
tbat  paasad  for  baving  baen  foandad  by  pelops  on  the  aita  latar 
eelebrated  andar  the  naae  of  olyapla;  they  institatad  tbara  piib> 
lio  l^aaas,  that  fera  fraqaantld  by  tha  in  abitants  of  the  neiilh- 
boriQsS  diatriots,  aod  to  irhioh  aan  oaae  froia  iocreaèio)^  diataa- 
938,  as  their  réputation  axtendad;  this  «las  alraady  nada  bafora 
the  naae  ofOorosbos  oane  to  be  inaohibad  at  tha  head  of  tha 
liât  of  finaers  in  tha  foot  raoes.  Satire  glis  baaefited  by  the 

prestige  of  the  deities  and  of  tha  fe8ti?al8  of  Olyipia;  it  be> 
oaae  a  sort  of  saored  territory,  that  rarely  had  to  saffer  tte 
rayasses  of  var,  and  the  louer  valley  of  the  Alpheas,  nhere  the 
piety  of  believere  aooaœalated  votive  offerin^s,  as  one  of  the 
olaoes  toward  irhich  ne   shallbe  aoat  freqoently  broa($ht  in  the 
coarse  of  of  our  researches.  On  the  other  side  of  the  éalf  of 
Corinth  sioilar  conditions  and  politics  ansared  the  independ- 
anoe  0f  the  little  sacerdotal  State  of  Delphi,  the  reliéioaa 
cap  tal  ùi   the  restrioted  Hallaa,  that  frois  the  coarse  of  the 
Âoheloas  axtands  to  Thapaapylae  and  even  to  the  point  of  Atti- 
oa;  the  saae  lealth  aacatialated  as  at  Olynpia. 

Sisoe  they  had  extended  beyond  the  exoess  of  their  popslation, 
the  Beo  ians  applied  theœselves  to  increase  the  valse  af  their 
soil,  and  that  taak  «as  faoilitated  for  thés  by  the  lâbors  alr- 
eady  exeoated  by  their  predaeessora,  the  oriental  oalonistsof 
the  Minyens  of  Oroboaenos.  There  in  the  boaoœ  of  ifiaadantary  a 
and  lâborioBS  ooinanity,  «as  to  be  born  the  poetry  of  Hesiod 
about  the  end  of  the  9  th  oentary.  That  poetry  représenta  the 
first  effort  of  refleotioa,  the  firat  atteapt  made  by  the  Preek 
îBind  to  .1q3ô8  of  life,  to  condense  in  the  form  of  proverbs  and 
preoopts  the  resalts  of  axperienoe,  the  fruit  of  a  «iadom  that 
already  ha5  its  bitterness,  hoiever  youns*  it  îciéht  bs. 

The  neiiJbborinô  province  of  Attics  seeœs  later;  it  13  not  ye  t 
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raady  to  take  the  brillian  initiative  reserved  by  the  futur©; 
bd  already  that  futore  «ae  prepariné.  Tiia  iavaaions  hai  not 
Gonaaeped  Attic^;  ^.'nej   had  obtaiaed  over  it  no  eff eot  >olher 
tnan  to  aapply  its  people  the  aid  of  choice  elenaenta,  loniana 
axpelled  frono  Peloponnesaus  by  the  Dorian  apears,  ^reat  Acha- 
iaa  and  golian  tméilieB,    who  broaght  nith  tham  the  mesories  of 
tbdir  poffdr  and  of  tbeir  «aplike  pro^ess,  anaè   by  the  poets. 
Thaaka  to  thèse  peinfopoeœeDta,  Attica  prospered  in  spite  of  t 
the  poor  soil,  by  the  stabborn  labor  of  those  oaltivatin^  it. 
Ihat  «tas  laokin^  to  theœ,  they  eaaily  obtained  fron  oatside; 
the  peQlnsala  tepœinated  by  cape  ^^aniaoD  extends  ?fell  amon^  t 
the  Cyelades  and  i^  nearer  Asia  Uinor  than  any  other  part  of 
the  ooast  of  garopean  Greec.  The  ooantpy  had  oaly  had  at  f irat 
^^illa^ea,  that  nere   foanded  by  œen  of  very  varied  opigin,  and 
lired  as  strangers  to  eaoh  other;  then  it  had  a  dozea  aaapket  t 
to»na  that  assaffied  <5peater  impoptanee  ^ith  thftir  caatles  where 
pesided  the  chiefs  of  the  noble  fanilies.  Betneen  the  districts 
jvas  )rap  fop  a  Icné  tiae,  antil  the  tiise  that  peace  «as  establi- 
ahad,  due  to  the  pB&âamioasee  aoqaiped  b/  the  principal  osarket 
town  of  the  valley  of  the  Cephisas.  that  under  the  naae  of  Ath- 
ens  haa  held  saoh  a  éreat  plaoe  in  the  hiatopy  of  aankind,  ît 
had  the  adyantaée  of  occapying|  ài-location  beat  chosen,  at  eqaal 
diatancea  froaa  the  atpait  of  i?,afeoea  and  the  fpontier  of  Met^ara; 
bat  srhat  éave  it  paptic&lar  stpenéth^as  a.r  iselated  pock,  that 
ita  heii^ht  and  the  ateepness  of  its  aides  destiBei  to  beap  a 
foptpesa  that  shoald  comoand  the  entire  plain.  A  fall  had  beeo 
bailt  only  apoand  the  plateaa,  that  one  peaohed  only  by  ataip- 
iiays  and  paaps  easily  defsrded,  The  ppinoes  of  the  family  of 
grechtheas,  «ho  had  fixed  theip  pesideaee  thepe,  felt  theiosel- 
V86  ifippêénable  thepe;  thtip  aappsœaey  ended  in  belaé  so  «ell 
reeA^aized,  that  ail  the  inhabitants  of  Attioa  nete   aocastoaed 
to  tape  thelp  eyes  toxapd  the  oity  fopaed  at  the  foot  of  that 
oitadtl  to  te^&tà   as  theiP  political  and  reli^ioaa  capital, 
gaoh  dlatpict  had  retaiaed  its  papticalar  religion,  soie  of 
yfhioh  like  that  of  gleasia,  *8Pe  adopted  by  the  native  people; 
bat  the  ^peat  national  festival  «as  that  oelebpated  io  the  cap- 
ital in  honop  of  Athena,  in  that  Aoropalis  nhepe  the^oddeas 
oooapied  the  flpst  pank  beaide  the  othep  éoda,  vho  also  had 
theiP  altara  thep©,  like  Zetts  the  ppoteotor  of  the  city,  and 
llke  Poaetdon,  dear  to  th.e  entipe  Tonian  paoe.  The  Panathenaea 
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«as  tbe  ▼isibla  and  solenn  oonseeratioD  of  tbat  osity,  «bioh  ■ 
«AS  «loxly  eoQatitated,  oever  to  be  broken  tseDoeforth.  fo  a  h 
haro  by  the  aase  of  Theseas,  traditlQu  attriboted  the  hoaor  of 
baTio^  oreated  tbat  anity;  it  ^a?e  bios  adfdotopes  atd  eiploitc 
lo  ïihiob  tbe  aar?elXoa8  plays  aaob  a  part,  tbat  it  is  traly  dif> 
fioalt  to  aee  a  bistorical  personage  io  the  Tbeseas»  irbo  by  tb  e 
loosssant  Xabor  of  tbe  poeta  bscase  the  AtbeDlan  Heroalea,  a 
peplloa  of  ooa  of  tbe  typea  âearest  to  tbe  Greolan  iaaginatioa. 
Yet  aader  tbat  éroiitb  of  fables,  one  diylDaa  ao  entlpe  sérias 
of  eeabata  betneen  tbe  petty  local  dynasties,  of  victories  of 
tbe  lords  of  Atbana,  of  affaira  andiBi*!!  ic  tbe  creatioo  of  a 
State  in  wbiob  doninated  lonian  blood.  Tbia  State  appeared  in 
vepy  liiBiteâ  diaenaloDs,  and  yet  tbere  «as  aot  in  tbe  antire 
GPeak  «orld,  «bere  «as  grouped  arooad  a  single  oity  iiitboat 
a  paar  by  aaiveraal  oonaant,  a  nuaber  of  oen  ao  iaportant,  ail 
aitiseos  of  tbe  saœeiOity,  fbere  «ère  tbeir  bontaa.  tbat  they 
eitbar  foaûd  in  the  capital  itself  or  on  the  frontière  of  tbe 
territory.  Tbis  naa  one  of  tbe  moat  original  cbaracters  of  tte 
Attio  State  and  ooe  of  the  secrets  of  ita  po»er. 

în  Asia  Miflor  «as  no  compact  State  created  by  thèse  Tonians, 
fflost  of  nboQD  came  froœ  the  barbore  of  Attica.  Tbe  bands  of  iai- 
sigrants  bad  landed,  aaob  at  its  own  tise,  on  différent  parts 
of  the  Asian  ooast,  soie  in  Lydian  lands  and  others  in  Carian 
lands.  Thera  «ère  foanded  as  many  distinct  aitiss  as  tbere  bad 
baan  bands  of  iffiasiérants  ard  favorable  sites.  ??8n  tbe  foriB  of 

he  ôround  sneased  to  prédestine  tbose  cities  for  a  saparats 
existence.  Tbe  coantry  sépara  iné  theœ  taa  intersected  by  deep 
falleys  and  by  biéh  aoantain  obains;  tbose  at  tbe  approaob  to 
the  sbore  opened  like  tbe  ftiféra  of  a  band,  and  raaified  in 
divergent  spars;  thas  aeveral  cities  inserted  between  theae  a 
abutœenta  bad  no  eaay  relations  iiit  their  neiébbors,  akeept 
by  aea.  A  federative  alliance  «as  establiahed:  they  bad  nafcicn- 
âl  festivals  near  a  cofBŒon  tesple  on  tbe  proaiontory  of  Mycale; 
they  soaatiœes  aided  eacb  other,  at  first  te  repalae  the  atta- 
aks  of  tbe  Garians,  at  the  expansé  of  nho^   thèse  colonies  extea-l 
ded  their  subopba,  and  later  to  reaist  tbe  kiné  of  Lydia  and  the| 
Persian  satraps;  bat  tfce  cohésion  «as  naver  very  atroni?;  eacb 
oity  folloaed  ita  o/in  ooarae  and  had  its  o»n  for  unes,  ^oae, 
like  Watfnesia  of  31pyl9  and  like  gpbesas,  by  the  effect  of  the 
situation  oooapied  or  bhe  spécial  character  of  their  reliéioa. 


ôQtertained  cloaer  rslations  ^ith  the  inliabitants  of  the  ioter- 
ior  of  ttie  coantry;  othece  like  phooea  an5  eapeoially  Viletus, 
defotdâ  tàsi&Bdlves  iiith  snthoslastn  to  iBaFltlne  co  m  mer  ce,  aod 
OBly  labored  to  axtand  aad  asltiply  tbdœseives  oitiide  by  f oin  - 
din^  noneroas  a/^encide  scafetared  ofer  diataot  ooaotpiee.  Life 
hère  nas  then  extreaely  active  and  ?aried,  în  the  contesta  it 
#a  neoeasary  to  sapport  aéainat  in  order  to  appropriate  for 
theonaelvee  a  0ieoe  of  the  territory  poseeesed  by  the  aboriéin- 
ea,  ainds  ffsre  hardened,  notâin^  n&a   better  to  raise  them  aod 
keep  them  od  the  alert  thaii  this  abrapt  entraaoe  ioto  the  an- 
kno^a,  thao  the  sadden  appearanoe  of  the  oriental  «opld  seen 
in  the  baok^poand,  either  at  the  enda  of  the  valleys  desoend- 
iann  fpoŒ  the  plateau,  or  on  the  diatant  coasta  of  the  filaok 
sea  to  the  sea  of  Cypraa,  that  they  nepe  ereatly  eaboldened  to 
pfloonncitrs,  and  fhers  ail  «aa  dieoovefy  and  sapprise.  Thas 
oae  câBDOt  be  aatoniabed  that  auch  sarroundinés  saïf  ariee  ths 
fipst  fraita  of  Grecian  éeniua  that  peached  latarity;  There  is\ 
the  Solian  and  îonian  coloniea  epic  poetry  had  that  fûll  and 
brilllant^po^th,  <»h03e  final  floferio^  left  for  the  adiiipat- 
lon  of  posterity  t*o  mastarpiscea,  the  Tliad  and  the  Odyssey. 
2t  Religion. 
'^Hesiod  aod  Hoœer,"  aays  Herodotaa,  "nere   the  authors  of  the 
firat  theoéoQîes,  *no  assiéned  to  the  éods  their  naaea,  diatrib- 

ated  tnem  aîuon^  bonopa  and  faoctiona,  and  fixed  the  featupsa  of 

1 
their  fi^area."   Herodotoe  exaééeratea;  the  part  of  Reaiod  a 

and   Hoise     in   the  developisent  of   oPscian  îBythoioéy   ie  csptainly 

leaa   ifr.portaDt  than  he  aaaerta;    bpt  hv^  baa   peason  to  recoénize 

m   thoae  poena   hP9   most  ancisnt  collection  of  docairieata,    fpoœ 

fiûicn  oae  can  seak   hoi^j   the   '^peeks   hâve  placed   the  aaeation   of 

ûuQian   dcstiny,    .)f      ii      ocigia   of   thsnéa   and  of   the   ainn   of   life. 

"?Tat,    Poms    th"?   sjperior   m   erest  of   this   poîtry  is  that  ona 

finis    ther   ,    s :)iîs=ît.ii3  ;   i.nplied   by   nfi^ana   of    illusion,    ai-natii:- 

3S   ppaaeated   and^r    th^   tr^mapapanî:   veil   of   nnyth,    concsptions 

very   divers-^  and   sodstiaias  coiitradictory,    th^it  aea   aiiei   and  s 

sapappoaed  oa   eaoh  othep,    «ithoat  excladiné   eacn  othap,    and   n 

^ithoat   the  late  ooiieps  neatPalizin^  thoae   ppeoediné  theœ,    The 

rl3iiiaPio  ifiyfchol'iéy,    it  haa   been   said,    is   fadîd  aytholo^y.    Ta 

fact,  many  mytha  foind  t'nspe  ayilance  the  moral  ppeoocapation 

and  labop  in  peflection,  îfhioh  ape  alpeady  far  fpoœ  the  fiPst 

apOQtaaeity;  bat  ander  the  aiipepficial  layer  ia  diacoveped. 
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that  /fbea  oae  souaâa  ihat  a  geolof^iet  teraa  the  loat  anoient  f 
focmatioû  of  the  tarife,  tbe  aooaœalatad  depoaits  of  the  intel- 
Isctaal  labora  of  a  lon^  paat,  «etaphorical  axprassians,  nhoae 
seosd  lias  loat  «bile  then   still  raiBaioad  in  oarranl  use,  fablsa 
tûat  appear  faataafeic  or  paecile,  ^oda  daoayed  or  dead,  ritea 
(Bora  or  leaa  straoh  tiith   deaaetude,  Proœ  Hoier  to  Paasaniaa  ia 
fap,  and  thia  paat  that  nevar  resi^ned  itaalf  to  periah,  atill 
feetrana  itaalf  on  nearly  evary  paée  of  the  book  in  «hioh  the 
travelsr  of  the  ssoood  oentary  of  oar  era  daaoribea  the  iofin- 
ita  di?3C3ity  of  the  saactiâfida  of  (^reeca  and  of  thair  divine 
iiBaâas,  ifhere  fae  fflentioQS  thoae  local  reltgiona,  that  hâve  not 
bean  destroyed  by  the  coocurranoe  in  a  coaaon  religion  by  the 
entira  natioa,  and  «hère  âe  s^ops  befora  the  stran^e  and  alaioat 
foPQala£3  iœageg,  that  reaaia  standing  on  their  pedeetala,  at  a 
fa»  stapa  fpom  a  Hera  of  Polycietea,  of  an  Athena  of  Phidias, 
or  of  an  Aphrodite  of  praxitelsa. 

Py  connacfcin^  ail  thaaa  iadicatioaa,  ne   ahall  atte-ïpt  to  corn - 
prehend  in  ita  entirety  the  evolatioj  of  the  ^pacian  ôsoius, 
fpoin  the  coQfaied  îtBppeasiooa  that  it  experianced  at  firat  be- 
foP9  the  siéht  of  the  aniverae,  antil  the  laat  teriB  of  the  fr- 
aitfal  effort  of  thoa^ht,  that^ave  birth  to  th€  ^reat  ^oda  of 
hellaaic  3lyaBpas,  One  cannot  atudy  the  history  of  Graek  art 
«ithoat  âtteœptiaé  to  defiae  the  oharactar  of  thi?  reli#ioa, 
«fhoae  do^aaa  it  bas  exprsaaed  «itb  so  aaob  po^ar  and  aia^Qifi- 
oeaoe,  atartiné  froa  the  day  nhen  it  «aa  no  longer  easberraaaed 
by  tha  diffioalties  of  execatioo, 

Of  ail  the  nationa  of  antioaity,  the  Oraolan  fith  the  ?éypt- 
ian  are  thoae  that  alloîi  the  historian  to  go  baok  farthaat  in 
the  life  of  their  paroaptiona  and  iœaôinations.  Pesidea,  the 
otrâQiitj  of  «odarn  acienoe,  «bar  it  attaoks  tha  problen  of  t 
th3  oriéina  of  civilizatioa,  often  finds  itaelf  ir  prasancB  of 
asonasanta  tha  Isave  withoat  reply  %hs   inoat  intereatlaé  aaest- 
lOQS,  that  OQd  oay  atteapt  to  addpesa  to  thés.  It  ia  in  vain 
to  tara  ovar  In  ail  dipootioaa  tfea  articlea  of  atone  and  of 
bone,  that  fill  tbe  cassa  of  oar  aasaoss,  they  tsll  as  aotblaé, 
and  ne  ahall  nevar  Isaro  ihat  Qaaaa  ibe  inbabitaota  of  tbe  ca> 
vea  éava  to  their  ^oda,  and  «bat  idea  tbey  foraad  of  thea*  On 
tha  contrapy  in  itfypt  fpoa  those  thoaaaoda  of  inscriptions 
tpaoslatad  for  na   by  tha  papila  of  Obaapollion,  thspe  iaaaes 


a  voioe  tbat  bas  aelther  ita  tooa  oor  aoodnt,  «ords  nbosd  aeaa - 
iné  le  still  explaioed  b/  tbe  paintiBéa,  tbat  are  like  illustra* 
tloD3  of  tbe  bierôÉJlypbio  text.  Tbose  *opig,  tbe  aost  anoient 
dyar  satrastei  to  writia^,  after  five  or  six  tboasand  years  bava 
dlapsdd,  ba?d  jast  fdvealed  to  as  tbe  faltbs  tnd  bopas  of  tbose 
laa  of  old,  of  tboae  âàat  aooordiaé  to  ail  appearaaoe  «lere  tbe 
flrat  to  foroa  a  ci^ilized  sooiety. 

Gceeoe  bas  not  the  saœe  privilège.  îVritin^  Jiaa  omly  introdac- 
dd  tbdCô  \^dry  late.  Tbe  oldest  BOD>Baata  of  its  scalptore,  OOt 
beiaé  explained  by  inspriptiona,  tell  qb  nothiné  of  ita  rell^- 
loQ;  bat  for  it  tbe  Helleaio  eooc  aloae  atonet  for  tbat  diaad- 
7antaôe,  î^nat  tbat  poetpy  expraaaea  are  tbe  mélenaoua  émotions 
and  nai?9  jadétuenta  of  aa  adolescent  people,  *ho  fitboat  ba?in^ 
yet  for^otteo  tbe  dreama  and  tbe  ^anea  of  ita  infanoy,  alra^dy 
faela  tbe  ardora  of  yoiith,  and  aroaaea  itaelf  to  its  noble  anx- 
iêtiea  of  spirit.  To  falfil  tbat  offioe,  it  bas  at  coimiand  a 
laBéaaie,  tbat  tbaflks  to  the  aaperiority  of  ite  processea  of 
dérivation  and  ooBpoaitioa,  éives  to  the  inale  a  olaarer  conto  tr 
and  to  tbe  idaa  «ore  preoiaion,  than  tbe  çéyptian  lan^ua^e  oo- 
ild  do  jfitb  ita  far  mors  elesentarf  œecbaaiaîu.  Tbe  Séyptian 
pro3<S7û«(Be3  of  ths  9ook  of  tbe  Dead,  in  apite  of  tbe  trouble 
taken  by  géyptoloéiata  to  axplain  the  foroialae  to  ua,  are  far 
froa  haviajJ  tbe  clarity  of  tbe  Hoaeric  epoob;  tbis  caasea  aa  to 
comprebead  better  abat  «as  amoné  tbe  Greeka  tbe  notion  of  tbe 
divine,  and  to  wbat  ooncsptlon  corre  iponded  each  of  tboae  aap- 
erbasao  peraona^ea,  between  (fbicb  fere  divlded  atranâtb  aoi 

aotioo. 

Tbe  SFeciac  œiod  ia  farther  nearer  oa  :  OJia  than  tha  géyptian 
aind,  and  an  UQiûterrapted  tradition  of  learned  oaltaee  oonne- 
ota  tbe  ffiodern  and  anoient  world.  Altboaéh  the  intelliéenoe  of 
a  ican  of  tbe  19  tb  doea  not  devalop  in  the  aaae  oonditiena  aa 
tbat  of  a  conteœporary  of  Hoaer,  there  aufficea  for  him  an  eff- 
ort not  exoeediDÉî  bia  ponera  to  anderstand  the  thoosSbta  of  the 
poet,  Wbat  alao  aida  him  in  tbat  andertakiné  is  tbe  additional 
information  tbat  be  OJiea  to  other  docaaenta,  later  bat  atill 
very  iforfhy  of  confidenos.  The  lyrio  and  draaatio  poata  bave  t 
takea  the  a/tba  of  the  epio,  while  divaraifyiné  thaoï.  Aaonâ  the 
variante  tbat  thiîi  introdaoed,  there  are  aoia  entirely  dae  to 
their  ina^inationa,  nhile  othera,  tboaëh  not  baviné  been  plaoei 
la  the  Iliad,  Odyaaey  and  the  Theoéoay,  yet  alao  caaa  froa  tbat 


ooœaioa  fand,  the  leâaoy  of  tha  firat  aées.  froœ  fhioh  Hoiar  d 
drs^.  A  nasbdr  of  lytbs  of  as  anoleat  opi^in  hà^b   be«a  presetvad 
by  later  «riters,  by  the  AlexandrlDe  poets,  seli^ope  poets  bat 
very  eradlte,  aad  by  tbosa  poly^rapbi,  «ho  fron  the  tiae  of  tbs 
Ptoleœiea  to  that  of  tàt  Antoainsa  and  erea  later  applied  theœ- 
dielves  to  naking  ao  iaveatory  of  tt)3  fiotioas  tbat  dalitfbtaf  t 
tha  firs*  fatberf  of  their  raoa. 

Tbe  fi^arad  monaoïents  faraish  tbalr  part  of  tbe  inforoiatioa. 
If  tae  paioters  of  vasaa  borro#ad  their  theaes  froœ  tëB8e-t«o- 
oadary  eplcs,  no*  lost,  tbat  nera  Qoopoaad  aftar  tha  Iliad  and 
Ddyaasy,  aad  «are  koofn  aader  the  naiBe  of  Cyelio  poeia,  thaae 
passa  had  oot  tbat  fiae  aalty  of  the  tno  oaaterpieeea  tha  they 
foilo/redl,  more  easily  allowsd  thenaelvea  to  ba  diilded  loto  epl- 
aodsa,  aaob  of  whiob  faraiahed  a  aabject  for  a  paiotia^.  Soie 
iaforaatioa  of  prinary  inportanoa  is  alao  gatherad  from  the  in- 
aorlptiona*  tboae  ea^raved  on  toobs»  eapeoially  thoae  beloogiarg 
to  the  archive  of  templasî  Oae  fiads  thare  the  local  éoda  or 
a&  leaat  epitbets,  sarnames  of  the  diviaity  mentioBed  by  no  « 
fpitar;  thèse  texta  are  the  oaly  oaes  te  œake  kno^ia  aoae  reli- 
Ëion,  «hoae  atran^e  ritea  they  deacriba,  that  are  faithfully 
tcaasaitted  froïc  Génération  to  génération  froai  a  ?ery  faiéh  ay- 
tiqaity.  pinally  it  ia  oaly  till  the  atady  of  the  pcivate  and 
pablic  iaiitationa,  that  a  very  yivici  liéht  ia  oaat  on  tha  bir- 
th  aad  procréas  of  the  reliéioua  aentimeafe;  it  is  kno/»a  «bat 
resdlta  Pastel  die  Coalaaôea  derived  frono  that  exafflination,  in 
a  book  whoae  doctrine  ia  preacribed  in  ail  eatuoira,  *hat  a  pen- 
etratiné  analyaia  he  haa  givan  èf  the  principlea  on  »hioh  reet 
in  the  Graco-Roiaaa  jrorld  the  faœily  an5  than  the  oity,  which  is 
OQly  an  ealar^aaient  of  the  faœily.  Thaa  by  this  aytholoSy  of 
polytheisœ  in  «hich  modem  acianca  stabbornly  aoaâht  the  prina- 
ry  beliefs  of  tha  Heilenic  race,  he  kne^  ho«  to  attain  the  pre- 
09din$  States  of  oercaption  and  of  thoaéht.  the  traly  prinitivs 
oonoeotioDS. 

Theae  coaoeptions  are  thoae  that  ne   hâve  atteipted  to  define 
jiith  regard  to  î?:éypt,  thoae  ooiœoaly  deaiénafeed  today  by  the  t 
teroa  fetichisfi  or  aniuian;  that  stats  of  mini  ia  «hat  oreated 
xhe  firat  exolanation  that  œan  éave  to  himaalf  of  the  mystery 
of  natare  aad  of  lifa.  Rla  firat  aioveseat  e?eryifhare  is  to  reo- 
raasnt  to  bimaalf  the  «orld  entirsly  peopled  by  voluntary  for- 
063,  oapricioiia  an3  paaaionata,  similar  to  the  force  tnat  he 
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feala  actiaé  in  hia  o«n  boaoa;  he  takea  hiaiaslf  and  ppo.jeota 
bimaelf  e?epy<ffe8pe  loto  the  exteroal  norld.  Tfia  aaiverae  la  e 
aesa  confussdly  io  ita  perpétuai  appearanod,  aa  to  him  like  t 
tûoae  floatiné  massea  of  vapora,  that  on  tbe  psaks  of  the  Flarz 
ratarn  to  toe  traveler  his  ohq   imaée,  sometifflea  repeatel  aérer- 
ai tiœe»,  aoœetiass  diflainished  or  ealaréei.  Tn  tfaa  aan  tbat  aa- 
cenda  or  ^bich  deacends  to  the  horizoo,  and  in  the  li^btnin^ 
that  ^leaœa,  ia  the  fountaio  tbat  diapenaes  arouod  it  ooolness 
and  fertility,  la  ths  tcee  tbat  opens  its  leaves  to  the  (Bontb 
of  April,  in  the  aerpent  tbat  fiées  aod  rustlea  the  dry  plants, 
in  ihe   «ild  beaat  tbat  attacks  the  flooks  and  the  doé  that  6aa - 
rda  tbeflî,  man  aeeka  and  believea  tbat  he  finds  peraona,  free 
aéenta,  soœe  of  «hoaa  are  his  enemiea  and  the  othera  are  hia  f 
frienda,  his  benefactora. 

It  ia  in  tbe  period  nhen   ail  soala  ars  dapea  of  that  illasion, 
that  ev3ry?rhere  is  born  lâQéuaés,  as  attested  by  the  considéra- 
ble part  that  metaphop  playa  in  it,  and  that  not  only  in  the 
poetfi,  bat  aise  io  ths  most  ole^er  prose;  in  (^reece  as  elaeîrhere, 
haman  apaeob  haa  aisiBeàuta  habita  and  ineffaceable  bent  in  a 
aental  raéiae  that  oharactepizad  "the  fliéht  of  oar  priaiitive 
tefideacy  to  oonoeive  ail  external  bodies  ubatever,  natural  or 
artifioial,  aa  animatad  by  a  life  easentially  analoéous  to  oor 
oiia,  nith  sioaple  différences  of  intensity. 

Mot»    \«p.i5.    *i>àiu«\e    Go»\e.    Goura    de.    ipY\V\,o«fcip>\e    ^osWV^e. 

Thèse  beliefa  bave  also  laft  their  traces  in  reliéioû.  Doabt- 
leas  this  is  already  no  longer  *hat  iaapired  Roœer  and  Hesiod, 
aor  the  architects  and  soalptors  of  the  clasaical  a^e;  bat  be- 
sides  that  norahip  by  ihicb  in  œaénifioent  édifices  and  before 
stataes  of  5old  and  ivory,  Greece  honored  her  Olympian  éods, 
îBore  humble  rites  persisted  obstinately,  «orship  in  *hich  «as 
not  displayed  the  aame  pomp,  bat  »hioh  perhaps  had  a  stroaéer 
hold  on  isinds,  and  to  which  the  ^recian  sojI  reînained  faithfal 
for  ioné  centuries.  There  fas  then  at  first  the  «orship  of  tha 
dead,  ths  primary  foiindation  of  the  faœily  and  of  the  city,  a 
osyatio  bond  aaintainin^  their  cohésion.  Its  rites  are  perpdtm'l 
ted  fith  a  sint^alar  persistence,  in  a  sociaty  «hose  theoreticalj 
ideas  for  osany  ysars  hâve  ceased  to  be  in  haraiony  /lith  the  hyp- 
othesis  that  iœplies  the  entire  cérémonial,  This  hypothesis  at 
tribatas  to  the  dead,  laid  in  tbe  toaib,  a  life  prolonéed  nhile 
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it  is  saataloed  by  offerlags.  Mao  by  tbiE  change  of  cooditlon 
fiaâB  biofelf  ioveated  «Itb  a  power  tbe  more  formidable  as  it 
ia  badly  defined;  tbis  bero  or  tabterraoean  deity,  as  he  le 
calldd,  as  he  le  booored  or  ne^^lectod,  oan  cause  the  happine» 
or  salafortaoe  of  bis  posterity.  Tbis  litiotî  dead,  iibo  thas  dé- 
pends on  bis  desoendanta,  and  fbo  ic  retarn  exercises  on  thelr 
terreatrial  destioy  saoh  a  sovereiéo  inflaenoe,  is  tbe  priiary 
and  tbe  atrongest  of  ail  fétiches,  the  one  tbat  it  is  sost  iB> 
portant  to  o  ociliate  bis  favor,  and  wbose  an^e  is  nost  to  be 
feared*  It  is  again  a  fetloh  in  the  flaœe  of  the  do^estio  bear- 
tb,  and  later  tbat  of  the  pablio  heartb  of  tbe  city,  tbat  flaoe 
tbat  oust  aever  be  extiogaished  ezoept  to  be  issoediately  rekin- 
dled,  tbat  pare  and  aacred  flaae  on  «bicb  ia  poured  the  libat- 
ion of  oil  and  fat  tbat  feeda  ita  ardor;  m&û   addresses  bis  pray-| 
er  to  it;  asks  from  it  fiealth  and  healtb.  ;^ben  be  can  no  longer 
concei7d  tbe  divinity  otherwise  than  under  tbe  forts  of  «an, 
jfitb  a  body  and  a  sex,  he  will  petaoùiîy   tbat  flâne  in  the  éod- 
deaa  Restia  or  ?68ta;   but  be  ffill  never  bave  myths  of  Restia, 
a3  there  are  aytbs  of  Hera  or  of  Aphrodite,  and  tbat  différence 
aiiffioes  to  prove  that  Hestia,  so  far  as  a  concrète  peraon,  ia 
Qot  a  conteoporary  of  the  ^roup  of  ^reat  ^oddesses,  dau^bters 
or  sisters  of  Zeos,  fhere  she  las  iatroduoed  later.  Tbis  ia  a 
delayed  création  of  the  apirit  of  ayvUm.  This  had  bloasomed 
there,  /ihere  had  auooeeded  *ithoat  effort  that  iœaéinatioD  8till| 
young  and  freah,  from  fhich  were  born  the  other  deities  of  Ol- 
ympus; it  did  not  knon  ho»  to  give  individual  featarea  to  the 
figure  charéed  nith  representiné  in  ita  panthéon  the  beneficent 
force,  that  œen  adored  in  the  fire  of  the  heartb  that  cooked  t 
the  food,  and  «hose  beat  jiariiied  the  facnily  seated  around  thés 
atone  tbat  supported  it,  at  the  centre  of  the  habitation;  the 
statues  of  the  éoddess  are  rare;  none  of  thea  are  ci  ed  tbat 
fBiéht  be  the  *ork  of  artiata  of  the  archaic  period,  Thia  becausi 
the  jforsnip  of  Heatia  had  retained  its  entirely  primitive  obar- 
aoter.  Not  to  the  dauébter  of  Chronos  and  Rrea,  san^  by  Healcrf, 
but  to  the  fire  itself  the  Alceates  of  Euripidea  addressed  biir- 
aelf,  fhen  b^lore  leavin^  hi  home,  he  desired  to  recoffimend  to 
the  protection  of  an  ail  powerful  deity  tbe  obildrsa,  tbat  he 
«as  éoin^  to  leavs  orphana. 

)(o%«    \.'p.\t^.    borner    f^eauexvW       oWuàee    \o    \V^e    eQ^^c\,\;\\^J    o^    ^^^ 
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ver»ono|e.     ^\\e    eor\\.«a\    metvWotv    ot    ^«t    V.»    poàe    \.t\    \\\e    T^xeofoiv^, 

îhe  piorstoip  of  the  dead  and  that  of  tbe  beartb  are  not  the  o 
only  ones,  that  bave  retained  tbe  iaiprint,  and  oontinued  tbe 
traditions  of  tbeee  prinary  betiefs,  there  tpe  also  those  focnd 
iû  the  boiaage  rendered  to  tbe  sprinôs,  rivera  and  trees.  Tben 
*ben  art  bad  ^i/'^en  cfaarniioé  foris  to  »bat  nere  called  tbe  nyaj- 
phs  of  tbe  foreete  and  of  the  foantaina,  ffher  it  represented  t 
tbe  rivera  /lith   tbe  featares  of  robast  old  laen  with  aaddy  bear- 
ds,  tbe  bead  cro*ned  by  tbick  bair  pierced  by  borne,  tbe  eableœ 
of  strenéth,  tbe  tneaiory  »as  al^ays  retained  of  the  tiœe,  iiben 
as  says  tbe  poet:- 

"Sacb  tree  divine 

gQcloeed  its  dryad  and  ita  yoané  sylvan, 

fho  sbed  in  silence  froai  bis  obanéed  skin, 

Tbe  sap  in  loné  drops  ander  tbe  rent  bark." 
Tbe  inscriptions  inoised  on  the  »alls  of  the  érottos  ^bere  t 
ths  liviné  nater  left  the  rock,  the  offerinés  cast  iato  the  ba- 
ain,  »fhere  it  «as  heard  to  ^asli  and  auriEar,  the  hair  that  yoon^ 
iDsn  and  youné  ôirls  eut  off  on  the  banks  of  tbe  8trea?B  to  aban - 
don  it  to  tbe  favas,   the  saorifices  by  «hich  they  bonored  tho- 
ae  sacred  trees,  and  the  votive  offerinés  that  ifere  suspended 
froiB  their  branches,   ail  that  dates  frcm  the  distant  period, 
*èen  the  apriné,  the  river  or  the  old  oak  beneatb  which  shcpbe- 
rds  aad  flocks  sooéht  refaée  frooQ  the  ardor  of  the  san  of  noon, 
«as  for  the  people  of  the  vicinity  a  fetioh,  that  those  propit- 
iatory  éifts  <ould  décide  iot  to  cease  to  make  the  plain  éreen, 
or  to  spread  there  the  sbade  of  its  branches.  Also  ^bat  ^ae  ad- 
ored  in  the  po^erful  plant,  «hoee  yoath  /ras  renewed  each  spriné,] 
/îas  a  fullness,  a  suparabundaace  of  life,  that  ooald  pour  itou' 
on  feeble  iiortals,  îfhose  InfirmitieB  fi»srs  hsaled  ai  the  contact 
3f  that  floarisbiné  and  indestructible  health.  Tne  tree  attrait- 
ed  to  Itdtlf  ail  thr  fflisfortanes  of  nen,  and  delivered  the  lat- 
ter  frojQ  thea.    Tiiis  fetlofi  trea,  T  hâve  foand  savsral  tiiiss 
an  m/  /»ay  in  '^.resoe,  A3ia  Minor  ani  ^yria,  atili  surcoandel  b/ 
the  saraa  vénération  as  in  the  tiie  of  the  Pelaséians  or  Hébreu 
patriarohs,  still  charéed  «ith  th.?  sane  functioaa.    In  Pithy- 
Qia  T  met  »ith  it  for  the>  first  tiBe.  At  the  BjHimit  of  a  hill 
to»ar1  fhich  asceaiad  the  path  that  oar  hocaas  follo^eS  «ith 
alif  stepa,  T  perceived  fron  afar  an  eaoroDoaa  tre?,  fith  a  ^r^i| 
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tpank,  ^   lar^e  and  roand  he33.  As  T  approached,  its  appearaace 
ssemel  to  œe  aiore  and  oBore  aiaéalar.  7ery  littl«  verdare,  and 
oaly  in  the  apper  part;  lo/ïer  «are  apota  of  yello«  and  ifhita, 
red  and  0laa,  T  aafced  myaelf  ho/i  a  tpse  coald  bear  at  onoe  fl- 
ouera of  ail  colors.  T  S3iz3d  ths  solution  of  thô  eni^ma,  ïihen 
r  arri?3d  at  the  foDt  of  tba  oak,  Thoaa  nany  colored  spots  «ère 
raés  attaohed  to  tne  bpanohea,  «tiera  they  repèftèed  the  leavsa; 
eacù  of  tbose  tattare  *aa  a  aién  and  mauopial  of  a  f373r,  «ban 
tQ3  siok  pepson  bad  conae  to  rid  biaself  of  it,  to  tla  to  the 
tpae;  tnis  ?tî3  tbe  expression  amployad,  3oii!e  years  later,  T  d 
discovered  tbat  tba  safna  saoerstition  atill  axisted  in  Prance. 
In  a  forast  «hara  T  ^aa  hantiné,  in  Cbaapi^ne,  T  saw  bits  of  a 
wool  tied  apoand  tbe  lo^  branchaa  of  an  old  oak  leaniné  ovôp  a 
foantaia,  and  ^as  told  tbat  tbia  «aa  a  fairy  trea.  to  »bich  fr- 
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311   ail   tba  villages  aroand,    persons  caaie  to  ask  for   h3alirî^, 

Ko\e    2.v.\'i'.    Pa\iSon\oa  .YITÎ  .  A\-,     ?oaer.    IVxoô.    X11I.\4\. 
Kote    "S,,    See    >.r\.    ^r'oore»    socro    \5\^    de    So4\\,o    \.t    OVc  t  vowtvo  \re 

\\\z    \ftorV    ot    Gor\    eBWxcX^er    itier    BouwcviWxiS    àer    \^e\,\.et\e^,     eXc. 

tVivl    ove    feneroV    \deo»V 

)(o\e    A.v.\'7.    It    «08    esv*c\.o\\,>^    to    t\\«    \oure\.,XVo\   \ft08    o\tr\,t.- 
uted    ^T^    ox\t\a>aV\\^    \,\>V«    xiVrtue    ot    VeoWxvJ,     otvà    Vn    \iY\o\    Va    «oVô 
to    ua    ©^    tV\e    betie^Voent    Vivt\.vience,    t\\ot    S,      «o»    supço&ed    to    ex- 
art    on    t\ve    tt*^<à»    tV«ere    vt    »oa    p\oi\ted,    one    ftixà»    t\\e    tàeo    >o\i 
«^^VoVi    «e    *xp\o\.iv    \\i^    serv>\,ce,    tV\ot    ox\e    attW.    todo\^    àeaonàs    fro» 
t\ve    ^et\o>\    trae.    ?ere    ore    t\»o    texts    tVat    \.eo\»e    i\o    â.ovj\5      ttv    X\o\\ 
respect*.--    (.OreeV    ouotottow    t^o»    Geopowtco.    Y.    2^,     k^  '    (.LotVtv 
Quotottow    îro»    ?\\.x\\)ii.    K.    ^.    XVIll.    Aô^  . 

Kote  \.v.iB.  Otv  t\ve  Dora\\Vp  ot  treea  o«ot\4  tVe  ^e\3Te««,  aee 
fttstoVre    de    VArt.    Vo\.    i"  .    p.    3'79,'3?0. 

ïtote  2.'p.\^.  TVta  «os  »ore  tYvotv  30  ^eor*  aVnoe.  It  \toa  \.r>  o 
«oTveiv  Vocoted  otv  t\\e  terT\,tOT>^  ot  Çor\)Oivtve,  o  \5\\\o$e  ot  ^^e 
àV»tT\,ct    ot    Se»otvt\e    Vi\    t\\e    d«port«fti\t    ot    ^>^e    itorne. 

Jh%  iiAdlBstio»  of  in*  fetiobist  bad   sacb   pofer»    tbat   it  oot 
oaly  lent  a  soal   to  tba  animal   and  tbe   plant,    «bicb  approacbai 
(nan  by  tba  coaicon   attributs  of  oréaaic  life,   bat  evan   to  tbe 
iiept  aad  cold  atone,   le  ha?e  nentioned   tbe   plaça  ocoapied   by 
the  jforabip  of  betylea  or  saorad  atonaa  in   the  religions  of 
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3yria  aad  Aaia  Miior;   bat  thia  forsnip  laa  alao  maintained 
in  Greece»  even  after  tiiat  âct  had  peopled  ttie  temples  *tth 
atataea.  To  deaiénate  tbia  klod  of  idala,  tbe  GreeKB  of  this 
tiiue  often  employed  a  »ord  of  Semitic  origin.  Baitylia,  batylea 
(idol-stonea),  Thaa  in  tbeir  early  relations  «ith  tbe  Phoeai- 
ciana,  tbey  bad  beard  tbsse  éive  tbia  oaiBe  of  beitt^el  ("booae 
of  tbe  deity"i  to  tbe  3oae  of  atone  tbat  the  devout  «^yrian 
tserobant,  wbdn  he  bad  jnpacked  his  éooda  on  tbe  abore,  baateo^ 
ed  to  take  from  tbe  aide  of  bia  abip  and  to  set  op  very  near  t 
tnis  icppoviaed  bazaar,  in  bonor  of  bis  éoddeaa  Aabtoreth,  «bo 
bad  aaved  biœ  froœ  tbe  péril  of  the  saa.  In  tbe  naive  admirat- 
ion tbat  men  experienced  for  tboae  repreaentativea  of   a  aaoe- 
rior  oivilizaiiion,  tney  buné  on   tbeir  lipa  and  approppiatad  t 
the  »ord:  bat  aa  for  tbe  tnin^,  tbey  knerf  it  «ell  befjre  ent- 
ériné into  celationa  «ibb  tbe  Aaiana.  "^otbinè  aiore  nataral  jd- 
dsr  tbe  s»ay  of  tbe  feticnist  conceotion,  tban  t(  attaob  and 
to  antraat  thaa  to  tbe  aolidity  of  stofta  the  coa8er\ation  of  a 
éroap  of  those  divine  enarôiea,  ibose  preaence  and  ayaterioas 
action  oDan  feela  everyihere  around  him,  ener^iea  tûat  be  ia 
boand  to  enaare  tbeir  aasiatance,  ander  penalty  of  bfiaé  thsir 
aport  and  viotiŒ,  if  be  doas  aot  aacceed.  Thaa  tbe  '^reak  lan- 
gaaée  bas  for  for  tbs  naoainé  of  ob.iacta  jf  tiii^  norsbiD,  teai- 
des  the  terai  of  forsisn  ori^in,  a  poraae  dca^n  froŒ  its  o«d 
stock;  It  calla  cbam  anheta  atones,  ar^oi  lithoi, 

Cetain  of  thèse  atonea  pasaed  for  havioé  fallen  froa  beavea, 
and  Œen  bave  tboaôbt  to  find  in  thia  circaœatance  the  explana- 
tion  of  tbe  auperstitious  respect  aarroaadini -tbam;  bût  it  ia 
partioularly  in  3yria  and  in  Asia  Vinor,  tnat  ons  iBaeta  tnis 
«orabip  of  aerolitbs.  Tt  does  not  appear  that  in  ^reace  isn 
attributad  this  charactsr  to  œoat  of  tbe  betylss.  tbat  m  ta? 
2   d  csntary  ^,    ^.  ^ere  still  exùibited  in  tbe  old  aanotaariaa 
of  Baotia.  yeéaria,  Arcadia  and  of  Achaia.  Dajsanias  attnbat- 
ea  it  only  to  thrsa  atonea  at  3rchûaaenos.    Ha  found  at  ^harae 
in  Achaia  aonie  thicty  ouadranéalar  stonaa,  that  «srs  reéard^^d 
as  syoBbola  of  an  eaaal  nasber  of  éoda;  "ibis  ia,"  ha  aaya,  "be -j 
cause  aiBon^  the  Sreek.  peoplea  at  a  very  ancient  tiss,  roaéh 
atones  took  tbe  plaofj  of  iaaéea,  that  nere  later  xaltiplied 
iû  the  piaoas  of  «orship.  ^  If  aoen  satiafied  tbenaelvsa  fop  C5n-| 
taries  »ith  sjob  aleœentary  raoresentation  of  tba  divinité, 
tbia  n%B   not  only  becaase  tne  fiand  of  tbe  artist  «aa  not  yat 
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saffioiently  eiercieed  in  nodeliné  olay,  stooe  or  iood.  Tûe  tr 
trae  aotlvd  of  tbie  absleation  muai  bd  aougbt  Id  thd  oâtare 
itsdlf  of  the  belief.  in  the  logioal  oonaeqaeaoea  of  its  prin- 
olpld;  It  le  tbat  ooe  oanaot  falljr  coopreûsod  aotil  ooe  takes 
into  accoûQt  tfae  proéress  that  reallzed  the  aatostitutlon  of  po 
polythelsœ  for  fetiobiaic,  and  that  ona  bas  defioed  tbs  eoflaesoe, 
tbat  ooald  aot  fall  to  bd  exerted  oq  tbs  soalptare  by  tbs  ùôh 

belief. 

yoXe    \      V>ote    19.    ÇoueoTiVo*.    IX.    %1    -     \. 

j(ote   9,    ^o|e    19.    TYve    eo»e.    Yll.    Î2         k, 

P^OQs  pure  fetiobias,  tbe  siiod  of  isan  passes  to  astrolatry, 
^bioh  is  already  bb  raâalt  of  an  effort  of  reflectioo  and  an-   | 
alysis,  tben  to  riae  to  tbe  conception  already  œacb  sors  abat- 
raot,  4bose  sketob  is  traoed  froai  tbe  tiaa,  «ben  be  bas  co[Eiii> 
eacdd  to  aaspact  tbe  inertia  of  tbd  aaatôrial,  âod  of  ^biob  be 
fixes  more  the  priûcipal  linee  as  be  belisves  bloaself  more  cer- 
tain of  tbe  tratb;   Tban  be  detacbea  froœ  tbe  tbiaéa  to  «hicb 
ne  had  arbitrarily  attributed  tbeni,  tbe  biéiest  attributea  of 
beiaâ,  fhose  type  he  had  foand  in  biaaelf;  bat  ba  tbaa  detacn- 
ed  tber  froa  tbe  external  «orld  oniy  to  aeek  anothsr  sab.iect, 
OQly  to  traosfer  tbeoi  to  tbe  iaviaibie  agents  la  -fhich  ha  psr- 
ëOQifies  those  saperior  forces,  by  «bien  be  feels  biiDaelf  dOŒ- 
inated,  tnose  tbat  lioait  tbe  duration  of  bis  life,  and  tbat 
regulate  its  course.  Tbose  agents  he  conoeives  as  beiné  endow- 
ed  «itb  intelliéeooe,  aenaibility  and  «ili,  bat  «itb  an  iDtel- 
ligenoe  baving  a  very  différent  aoope  tban  tbat  of  nan,  a  aen- 
sibility  oBore  paaaionate,  a  will  noi  obliéed  to  take  account 
of  the  obstacles  against  «nicb  oars  strikea  at  every  step.  He 
oannot  ooaoeive,  ifitbotit  representinié  tue»  to  birnself  andsr 
defioite  featarea,  tbe  agents  tbat  ne  calla  bis  i^oda,  bat^ieen 
ifbion  be  dividea  tbe  overaiôbt  and  direction  of  tbe  différent 
ordera  of  phenomena,  of  /?Dicb  tbe  ani^erse  iâ  the  taeatre; 
eacb  of  the»  bas  his  spécial  fnnction,  laore  or  lésa  riéoraualy 
detarafiined;  tbe  foras  tbat  «ill  be  aasigned  to  it  œast  tben  be 
in  relation  to  tbe  spécial  cbaracter  of  the  part  »ith  j?bich  it 
is  invested;  one  muât  be  able  to  recoénize  tbe  personaga  and 
nanae  it,  by  tne  sole  expression  of  its  physio^noaiy. 

TeV\$\ou8    ^Y»o\i*\^\.    i^\s\o\,re    de    V*Xt\.    yo\  .    ?.    p.    A?       ?>0  . 
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6y  tbia  raaaoQ  polytaeiaos  la  sors  apt  tban  Aoy  otber  religioaa 
ayatesD  to  favor  the  devalopaeat  of  tûâ  arta  of  deaigD;  It  imp- 
oaes  on  tha  plastic  faculty  an  effort,  thafc  does  not  require 
frocD  It  fetichisiB;  Thia  ia  indiffèrent  ti  the  form;  the  ooœpoa- 
Itlofl  and  appearanoe  of  the  body  latter  littla,  ae  aoon  aa  tbe  y 
interdat  tne  iBia^inatlou;  ît  aoinatdâ  tbex  and  delflea  tiiee  la- 
diatiootly.  Ail  tbia  tbat  cac  be  deioanded  tûom   tbe  artiat  by 
tbe  reli^loo  foanded  od  toia  bypotbesia  ia,  tbat  In  certain 
oasea  it  offera  itâ  aasiatance  in  its  beat  to  iioltât  tbe  ra- 
ality.  ?ot   exafflple,  see  tbe  irorabip  of  the  dead  aa  ggypt  prao- 
tiaed  it.  It  ooapriaed  iaiagea,  tbat  reprodaced  aa  faitbfally 
aa  poaaible  tbe  featarea  of  tbe  decaaaad,  gave  consiatenoy  to 
ifhat  naa  teraedhia  doabla,  aaà  «alled  within  a  aobterraoean 
obaœber.of  tbe  toœb,  aerved  to  support  tbe  aluays  «averiog 
peraonality  of  tbe  phaotoas,  Soœe  of  fcboae  atatuea  ara  iEarv- 
elloûa  in  reaeœblance  and  tratb;  but  there  ia  notbing  tbat 
inaat  aroaes  tbe  apirit  of  invention.  One  can  aay  aa  mach  of 
tbe  aniîBal,  tbe  tree,  tbe  blook  of  stone  to  «bich  tbe  auper* 
atition  faa  partioalarly  attaohed;  îf  one  oopiea  it  to  bava 
rappodaotiona  to  inoreasa  tbe  nuoiber  tbat  benefit  by  ita 
/irtuea,  tbere  ie  no  need  to  œake  it  more  beautiful  tban 
nature:  tbe  purpoae  ia  ai^tained  aa  isaon  aa  tbe  copy  is  an 
exact  reproduction  of  tbe  original. 

It  ia  entirely  otnerwiae  fitb  the  ôoda  of  polytheiaoB,  The 
artist  ia  called  to  diatingaisb  tbem  by  the  choice  and  cotD- 
bination  of  forœs  U33d  by  hifn  to  create  typea,  each  of  «bicb 
îBast  be  tbe  sensiblt  tranalation  of  s  gênerai  idea.  Tbeae  dif- 
ferenoaa  be  marka  by  tne  peculiaritiea  of  sax  ând  aét,  of  the 
abape  of  tbe  body  and  the  liaea  of  tne  faoe,  as  nia  fiand  beco- 
iues  oDOPe  skilfal,  he   ooibôs  to  leake  ail  theae  beinés  persona^es 
more  and  more  defiaite,  in  /ihiob  as  in  tbe  animal,  the  sscond- 
aty  charactefi^tios  of  Dbe  oréaniaiB  are  atriotly  siibordinated 
to  tboae  Personal  cbaracteciatios,  esployed  by  science  to  con- 
atitata  tbe  éanera  and  apeoies.  ^iich  ia  tbs  principie  tbat  Gco3\ 
atatuary  oooapelled  itaelf  to  apply,  and  fall  aaccess  cro^nsd 
ita  effopta.  pefore  a  frai^aent  of  a  maie  torso,  the  apchaeolo- 
éiat  îfill  knoif  ho?»  to  atafce  if  i  ia  tnat  of  a  '/eaa,  a  HeriueB, 
an  ApoUo  op  a  Paoobaa.  Accopding  to  fhethsr  tbe  soûlptor  pro- 
poaed  to  bifoaelf  to  repreaant  tbia  or  tûat  of  thèse  èods,  be  n 
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bave  ^i?en  œore  or  leas  breadtb  to  the  shoalders  and  «ore  or 
leaa  fipoineaa  to  tfae  fleah  of  hia  marble.  There  Jiill  be  po/«- 
erfal  maaolea,  fillad  *ith  an  adult  foroe  in  full  s>»iQg;  iiere 
»ill  one  féal  the  dry  and  nar?0Q8  vi^or  of  the  epbebe  traiûsd 
in  tba  exeroiaea  of  tùe  paleatra;  elsewhere  the  cootoar  *ill  be 
more  sapple;  "ne  «ill  sven  aoœetiiiiea  éo  so  far  as  to  racall  the 
poandneaa  of  the  body  of  «oaan  and  rendar  the  sax  alaaost  doubt- 
fal.  Tf  one  tben  coaes  to  find  the  head  to  ooœplete  the  statoe, 
ail  ifill  tùea  be  in  hariaony  »it  the  charaoter  of  the  baat,  e 
everythiné,  aven  the  leaat  détail  of  the  face,  the  freahnesa 
of  the  aoft.  stretched  akin,  oc   the  ^rinklea  that  farroji  the  b 
bro/f,  the  haip  aaaetBbled  in  éraat  maasea,  îihich  givea  the  fhole 
an  air  of  majeaty,  or  ahopt  and  hard  like  a  fina  aod,  or  a^ain 
raiaed  in  a  kûot  on  the  top  of  the  skull,  and  acattered  over 
the  neo'k  in  soft  falliaé  caria,  fioally  the  baard,  ample  and 
developed  on  7sas,  Poséidon  or  Sacalapias,  «hile  it  is  aot 
traoed  on  the  chins  of  the  iaBO^tala,  Apollo  or  Bacchaa,  that 
the  iiiaéinatioQ  deaired  to  decorate  /ritn  the  grâces  of  eternal 
yontQ. 

nsaturias  of  assiduoas  ppactice  in  scolptare  are  neoessary 
to  obtâifl  sacD  précise  dsterjiination  of  tha  divine  types  by  a 
onarvelloQS  harmony  of  ail  the  rafinsiEenta  of  foriii,  Poiytheistn 
aacceeded  battar  in  ^reece  thao  elaewhere  in  thia  expreaain^ 
by  siens  borrosed  from  the  différent  modes  of  orâanic  iifs  ths 
ideas,  that  it  had  been  led  to  make  of  invisible  beinéa  .ihich 
it  char^ed  ;fith  the  administration  of  tha  varioas  deparbaenta 
of  natare,  The  secret  of  thia  aaperiority  ia,  that  it  haa  bak- 
en  aiore  decidadly  tne   aetnod  of  only  takiné  ths  slements  of 
those  fiéares  from  the  traits  that  characterize  the  ûjff^an  spe- 
cies.  The  msans  that  ^éypt  coost  oooDaionly  employed  to  ^ive  a 
body  to  its  goda,  iias  to  ooiibine  tne  forrc  of  tne  animal  .^itn 
that  of  inan;  uosb  freqaently  it  has  placed  the  head  of  an  an- 
inal  on  the  shoaldera  of  a  man  or  of  a  «oonan,   '^low  no^evar  far 
one  èoe&   back  in  the  hiatory  of  r^recian  aculoture,  iie  fiods 
nothin^  aiailar.  3reece  only  accapted  thos3  Gûmbinationa  m 
aecondary  typea,  aQoat  of  ^hioh  «are  faraiahed  in  ail  pièces  bv 
oriental  art.  Of  ail  thaae  types,  aoie  iiks  the  sphynx  and 
^rlffin  h3\re  olayad  in  Graece  only  the  part  of  itotivea  of  or- 
nament;  othars  lika  tbe  harpy,  airer  ani  oantaur,  ^hatever 
their  oriîîiaa,  haye  entared  better  tbe  carrent  of  the  œytholoéyl 
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and  of  the  national  poetr/;  bat  still,  thèse  bava  also  raiEâin- 
sd  in  toe  asoond  plAoe.  Aa  for  the  ^oda  properly  ao  called,  ao- 
thiné  aatbopizaa  ae  to  think  that  their  /rorshippers  sm   tbsai 
*ith  the  eyea  of  the  inind  ander  thoss  hybpid  featareâ,  or  that 
thay  rspresented  them  thaa,  *hen  they  attetapted  to  modsl  thsir 
idaées,  M3n  hâve  ^reatly  octttolsad  the  epitheta  ox-eyed  and  û 
éleaœin^-eyed,  that  tha  Hoœaric  poetpy  ^ivea  to  Hera  and  to 
Athena!  they  havs  ppeteadad  to  oonclade  from  theai,  that  there 
had  been  a  time  »fasa  those  àoddesaaa  were  represented,  oae  nix<h 
tha  head  of  a  co:?,  and  the  other  »ith  that  of  a  screech-o»!; 
^at  Me   bave  vainly  soaSht  aoioné  the  œonaments  and  .is  hâve  not 
found  ona  of  tbaoi,  hi/rever  anoiant  and  rade  it  aiiôbt  bs,  that 
oonflrtES  tbît  conjecture,  and  tbis  is  furtbar  in  contradiction 
/fitb  tbe  entire  epic  oeriod,  >^one  other  of  tns  ôreat  divinities 
bas  for  Qualification  an  epithet,  that  allofs  tbis  interpréta- 
tion: one  doea  not  see  /ihy  Atbana  and  flera  alone  shoiild  havs 
passed  tnroaéh  a  onase  not  traversed  by  tneir  brothsrs  and  aist^ 
Mote  i.p.??.  VVetoVre  de  X'^krX,    vo\.  \.  p.  ô?  -  t1  * 

JOTVS.  p.  3^A-??Â. 

Tt  is  tru?.,  that  7i  =  û   îvlle^3  uh~    eviàcnc.'^  of  aana^iients  ■c:i:it 
^e  bave  ataaied  %s  tnay  ^nerit  \,o    'ot-,    I  deaire  to  3pe3k  of   Myc- 
enaeaa  intaélios,  lat  sees  an  oartain  :;f  tbeae  enéraved  atones 
aad  ia  tne  reaiaina  of  frescoa  moneters,  lions  «itn  lens  arins; 
•jnnataral  bein^s,  tnit  on  a  baaan  body  bave  tae  aaad  of  an  asa 
or  of  a  norae;   one  tould  thr^T  voluntarily  b3  disposed  to  ask 
oinaslf  if  ne  had  not  a.iier  bis  syss  tns  «orks  of  â  ocriod  iii 
/vbich  the  îiicestors  of  tna  ^reeks  CheTi^elves  bai  sLso  aoasn* 
m  the  .ioininé  of  bst^ro^enecas  forTiS  and  in  tne  resùltin^ 
cCŒplication,  ths  means  of  rsniarin^  tne  id^a,  that  tbey  for:n9i 
of  tne  àivine;  bat  tbos3  lonsters  occudv  only  a  vàry  snjall  olî 
ce  in  the  raoertory  of  im   -irtists,  *bo  Tn?,rav?i  tnos3  xnis^ûli 
03,  and  further  nothin^  cbanctanzes  tn3i  is  veritîitie  ûoi-z, 
They  sees  bo  beloné  to  tbe  s*.t5  faTily  as  "cns  ayiona  of  soriis 
aad  îTaters,  as  tbe  satyre,  -^an  and  "il?.nas,  as  ail  tD3  5snii 
«no  /vere  vaéaely  seen  anon^  tnp  reeis  of  foantama  and  m  Ln-^ 
deptha  of  tbtok^t?,  /fere  Dorn  ai5  oultiolisô  b>',t*ccn  iz::   ziic 
,<nen  oar?;  fstLSbiST.  rei^nsd,  ani  tnat  ^bea  «a-s  oonatitjte.i 
polytheiatic  systea,  "io*  like  tne  pr^cedin^,  tnis  csriod  of 
transition  does  not  rsveal  itself  iirectiy  to  tn^î  nistcriai 
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rt3  poetry  bas  perished;  ita  en  irely  rudimeatary  art  «aa  not 
yet  capable  of  tranalatiné  into  tha  langaaôe  of  foras  the  oon- 
oeptions,  that  then  orevailad  in  the  miada.  Thèse  only  diyineci 
ths  empire  that  they  hadi  long  retalneâ  in  the  imagination,  t 
the  part  that  they  al^ays  preserved  in  the  local  religions, 
the  persistenoe  of  certain  typss,  ^hioh  ail  re.jayenatad  and 
eoibellished  as  they  fere  by  ooetry  and  by  the  classt»  arts,  no 
lass  bearlaé  the  narks  of  tbeir  ori^in,  Prom  tha  Mycenaean  aéa, 
ander  the  featurea  of  iiiaû  or  thoaa  of  *oaâQ,  the  coaatal  inhab- 
itanta  of  the  Séean  sea,  in  Asia  Vinor,  in  the  islanda  of  the 
Hellenic  ceninsala,  appear  to  hava  repreaented  their  principal 
divinitiea:  it  ia  tha  hiimaû  form  that  ia  foand  eyeryîfhere,  more 
Of  less  a»kffapclly  rendered,  either  in  rade  statuettes,  in  (fhiob 
te  hâve  recoénized  idols,  or  in  imagea  to  «hich  appeara  to  be 
addreased  tne  homa^e  of  th5  faitnfal,  «hars  the  enôrayer  on 
atone  and  the  fainter  hâve  repreaanted  cérémonies  of  forship, 
aoenes  of  aacrifioe  and  adoration. 
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Then  so  far  as  on'?  cin  .1ad^e  by  tne  lîiiaëed  ^nere  tn^  fom 
5d53  Qot  yet  ûive   a  very  cl:iar  tranislation  af  tna  idea,  it  Is 
oroDable  thit  at  Tyrins  md  ^t   Vyc?nîe  *ere  already  invoked 
aeveral  JLvinifcies  )f  *aicn  Hoier  san^,  perhapa  Zeas  and  9hea, 
Artenis,  '-Isra  and  Acnriait;-:;  m  any  oase  tha  ^reece  of  Pomer 
13  frankly  oolytheistic.  The  éoda  that  it  reéarda  as  ocdîiners 
of  ths  phenomena  of  ths  pnysical  and  aorai.  ^orld,  ^nicn  lends 
to  thsDC  tne  mascaline  stren^th  or  the  éraoes  of  .■loman,  it  çid*»] 
tnem  ail  with  aiarvelloaa  beaaty,  a  beaaty  thit  it  has  derived 
from  ail  the  features  of  tnv^  type  of  ita  people,  bat  *hioh, 
carried  to  that  point  of  perfection,  is  nevar  aoBoné  mortala. 
bat  an  accident  of  brief  duration  and  rare  axceotion.  This 
^ill  be  an  affair  for  the  artista,  fhen  matter  .fill  obey  then 
«ith  docility,  to  realize  the  visions  of  the  oo*t,  to  fix  th^Sj 
in  the  ituaj^es  that  respond  to  the  atteoipt  of  an  iiéaéination, 


^7 
that  ^ill  bave  beea  icade  ooapalaory  by  tùe  brilliaot  eplthets 
of  epic  poetry,  an5  by  tne  vividi  colora  of  its  palatiogs. 

Tbspe  is  a  qoeatioa  tbat  imposes  itself  bere:-  «by  are  tûe 
5ree)ra  tba  only  oaes  that  «ent  to  the  end  in  that  patb  of  an- 
tbroŒorphisDD,  in  nbich   other  peoplee  atopped  balfuay;  ]?by  alone, 
inatead  of  aeekinss  in  tbe  diveraity  of  apecific  oûaraotera  of 
aolioala  the  naans  of  diffareatiatioti  thelr  goda,  tbes?  Itnpoaad 
on  tbdissdlvea  the  more  difficalt  taak  of  arrlvini^  at  that  es», 
ait  only  by  tbe  fineneas  of  tbe  ahades»  tbat  aerved  thetB  for 
diatlagQiabiag  the  différent  faahlona  of  the  bodiea  afld  the 
facea  of  mea;  it  haa  bseo  aaid,  that  the  Greeka  firat  took  in- 
C3  aocoant  tbe  bad  ixpresaion  prodaced  on  tbe  œind  by  tbe  oonb. 
inatioa  of  forma  thaa  borrofed  from  vary  différent  typea;  they 
bad  better  -taste  than  the  Sî^yptiana  atid  the  Aryana.  That  la  a 
73ry  inauffioient  aolution  of  the  problem,  Thoae  œixturea  bava 
aotuethinô  diapleaainé,  *b3n  tûsy  are  foraied  by  the  aiiaple  juxt- 
apoaitioa  of  incohérent  maiubera:  but  they  iive   happy  affecta, 
tbat  aprin^  froiu  the  anforeseeo  oontrasts,  <fben  a  akilfal  baad 
bas  known  ho»  to  manaôe  tbe  traaaition  from  one  forai  to  another,] 
30  tbat  the  entirety  thaa  oreated  may  bave  ail  the  appaaranoe 
of  ori^anic  anity.  Greece  charéed  beraelf  -ritû  farniabiné  tbe 
proof  of  thia  by  tbe  aae  tnat  ane  mads  of  certain  artificial  t 
typas,  notably  tbat  of  the  oeotaur, 

The  appearaace  of  a  compDsite  forœ  fartber  only  alloîia  itaelf 
to  be  jadéed  by  the  exeoation,  Aa  lonô  as  tnat  form  only  floata 
befora  tbe  tnind,  it  reœaina  too  evanascent,  ao  that  thia  dsfact 
ajay  be  aenaible,  if  ths  parta  ara  not  »ell  joined,  Tt  ia  entire- 
ly  otberwiae  «ben  tbis  iaai^a  is  aolidifisd  in  a  figura,  that 
présents  to  the  eye  tns  fixity  of  ita  oafcliaea,  ^îo»f  irben  tbe 
^reaka  aaaained  to  define  theirctfoda,  that  tney  coold  noti  do 
fitbout  éiviné  thaoB  a  body,  aoalptarc  waa  atill  in  ita  iafancy. 
Tf  in  certain  of  their  *»orka,  tbe  goldauitb  and  tne  snérav3Pof| 
intaglioa  sometiaias  kne^  ho«  to  ^ive  life  ani  nobility  to  tne 
itca^ea  of  tne  auperior  anioiala,  aach  aa  the  éoat,  lion  and  bnlll 
their  aaoceaa  ^aa  never  complète  wben  they  attempted  the  baman 
fiéurs;  they  aeized  ita  fBoveœent,  bat  altered  ita  proportions, 
Thia  ia  then  oot  a  prcof  that  Graciaa  taate  ooald  take  accoant 
of  tbe  bad  effect  of  thoae  coajbinationa  in  «hich  other  peoplaa 
appeared  to  deliôbt. 

Tt  baa  aornatiaiea  been  thoatfht  to  find  in  the  nobiliiy  of  tns 
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phyaical  type  of  tiie  ^reek  race  tbe  erplanation  of  tbia  7ery  o 
marked  teodency  to  antbroponorpbisB*  It  bas  bseo  said»  tûat  if 
tbe  Greeks  only  tbouéht  of  representing  ander  otfaer  forma  than 
tbelr  offD  tbe  ^ods  tbat  craatdd  tbeir  tboa^bt,  tbis  «as  becaoa s 
tbe  3reeks  »ere  beaatifal,  tbat  tbey  kne*  aad  lere  vain  of  tbia; 
bat  (inat  people  coald  one  cita,  *ho  do  aot  adœire  tûcaselvea 
«itii  the  beat  faitb  io  tbe  ^orld?  Tbose  tbat  appeap  to  as  aiJly 
and  aliBOst  deforinsd  fiod  plaasare  io  lookiog  a  tbensôl/es  io 
a  œirror,  and  amila  at  tbe  ifaage  tbat  it  reflects.  ^e  fiirther 
oannot  be  sarpriaed  tbat  tàe  ?^yptians  aad  Asayrians  botb  22- 
parieaced  tbat  feeliné.  Ths  g'a^ptian  type  ia  elegaat  and  refi- 
ned,  tbe  Aaayrian  asore  pobaat  and  barder;  bat  botb  bave  a  grand 
air.  Yet  gtJypt  and  Asayria,  particalarly  Sgypt,  Ëave  to  aanyof 
tûeir  ÉSod.B  and  goddeasea,  ioatead  of  tbe  noble  or  obariiag  fa- 
ces of  tbe  ffloat  beautiful  of  tneir  yoané  men  or  of  tbe  oioat  b 
beaatifal  of  tbeir  ^oien,  tbe  beads  of  tbe  crocodile  or  bippo- 
potaaas,  serpent  or  cat,  a  lioneaa  or  bird  of  pray. 

T  tne  aniîDsl  slemsat  never  entered  aoofl^  tbe  'Ireeks,  even 
for  a  aaall  part,  intc  tbe  iaatfe  of  ^eas  or  Apollo,  Atneaa  or 
Aphrodite,  3Qcn  aa  tbe  poels  aketobed  them  bafora  tbe  artiate 
^ave  tbeoD  a  naterial  consiatency,  it  is  froi  tûe  tarn  aad  tbe 
quality  of  tbe  ^reek  éeniaa  tbat  aaat  be  demanded  tbe  reason  of 
tbat  différence.  Ail  cbildlike  aa  it  *a3  still,  tbis  renias 
*as  beocefortn  one  that  maat  later  create  pbilosopny  and  scie- 
nce, g^en  in  tbe  tiœe  ^ben  ail  its  thoagbts  *sre  orodaced  in 
tns  fori  of  Œyth  and  oostry,  it  bad  slready  carried  ooser/ati- 
ion  and  analysis  fartner  tbaa  tne  ïêyptians  and  tbe  Cbaldeans, 
«heo  tbe:/  paased  throatîi  tbe  sasie  pbaae  of  tnsir  evolition, 
^nen  it  bad  conceived  tbe  idea  of  tbose  re^alatia^  oo^ers,  tb- 
at maintaiaed  order  in  tbe  world,  it  had  seizei  nore  atrooély 
tuaQ  its  preJccsesors  tbe  easential  character,  tbat  ^iatm^u- 
isbes  man  fr^in  tbe  aniaial:  it  bad  recognized  tnat  san  is  tbe  0 
only  li\^iQ£$  beiné  tnat  raasoas  bis  àcls,  tbe  only  one  ihere 
refèefition  précèdes  action  of  tne  will.  3noe  oanetrated  by  tbia 
conviction,  noald  be  bave  beeo  jastified  io  seekin^  elsenbere 
tban  in  buian  natare,  ia  soie  sort  oDaltiplied  by  itaelf  and  ca  r-| 
ried  to  tbe  sjbliaa,  tbe  éléments  froi  «bien  be  foried  tba  scxi  1 
aad  tbe  flesh  of  bis  éoda? 

Tbe  apic  period  ia  >fbicb  ia  sjiiarized  ail  tae  »3rk  of  tas 
orioiitive  period,  boldly  évidences  tne  sjperior  coipass  an^ 
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7irtual  poiiar,  *hioli  then  diatiagaished  tfae  Helleaic  period. 
In  oouparisoD  to  tàe   lealthy  and  ci?ilizatl3aB  already  so  «eli 
eqaippad  in  tbs  valleys  of  toe  HHq   and  of  the  gaphrates,  tney 
«ère  almost  barbariaos,  tboss  Ac&aiaos  aod  Aeoliana  for  «boa 
bad  beao  ooiipaaed  tbe  sons^a  fros  ihista  caae  tbe  Boaaric  posis. 
7et  tbe  rhytho  and  lani^aage  of  toose  poeas,  tbe  feellaO  Aod 
iddas  tbât  tbe  personat^ea  express,  tbe  arraos^eadot  of  tbets 
taies  and  tbese  scènes,  tbe  alretcbing  of  tbesa  obaracteriattei, 
ail  finally  ooncar  in  œakiûg  tbe  Tliad  and  tne  Odyasey  aaater- 
pieces,  ibicb  in  spite  of  tû£  yoatûfal  and  sincère  nai?ety  tùat 
tbey  retâin,  seess  to  be  lacb  nearer  as,  and  are  sore  aaaily  1 
intelligible  to  as,  baao  i^ne  sonasents  of  ^.gyptian  and  Cbaldeaa 
letters.  If  one  eâtablisbes  a  cosparison  betveen  tbe  oriental 
«opld  and  risiné  ^reecs,  the  latter  représenta  froi  tbe  firat 
a  State  of  intelligence  more  advanced,  and  ona  coald  alaost  sa  y 
aiore  modem.  One  caa  taea  expect  to  find  in  '^reek  art,  «aen  f 
for  it  sounds  tne  faoar  of  fres  developient,  soietbiajJ  neltber 
plaoad  tbare  by  ths  sîÇyptiaas,  Cbaldeaas,  Pboeniaians,  nor  tbe 
oeoplea  of  Asia  Mmor,  a  nobler  and  parer  ceaaty,  tbe  express- 
ion of  the  aiost  elevated  tbou^bta, 

iQ   sball  ao^  àtuampt  to  ûUe   tbe  bistory  of  tne  DriDoioai  i 
deities  of  tns  Heilenic  oantneon,  by  aakio^  Durselves  for  easb 
of  tneu,  .^betber  tbe  snoestora  of  tbe  ^reeks  broiSbt  it  4ivb 
tbeoD,  îtben  tbey  caae  to  settle  io  tbe  ooantpy  to  «ùioû  tûey 
éa?e  tbeir  ns.iia,  or  indeed  if  it  be  a  stran^er,  *co  oy  tbe  fa- 
vor  of  internatioaal  relations,  bas  cose  and  is  aocliaated  el3 a- 
#bere  tban  ita  j)lâoe::of  ori$ia.  To  eatablisb,  if  oas  oan  so  s 
speak,  the  civil  statas  of  tbcse  divine  carsoaaiss,  it  is  aac- 
333ary  to  ventura  on  tbe  laad  of  cosparativs  lytboloiy,  atill 
far  froas  solid  and  slippery,  to  discass  Jiitbojt  ocipeteacy  ^in- 
scrit e&yffloloéies,  53  ^ell  as  rsseirlaacas  çoiatsd  zii   rv  sok 
and  contested  by  otbars,  bat^een  tbe  deities  «nose  oofsr  is  yl- 
ebratad  by  tbe  ooeta  of  tbe  Vedas  and  tbose  san^  ty  ==oisr.  toê  s 
ii  saffloes  to  reoall  in  a  mènerai  «ay  tce  resalts  tb§t  no«  a 
appsar  aoqnired  for  science,  in  spite  of  toe  cofitroverâies  car- 
Pied  on  oonoerniag  the  prliitive  sensé  of  certain  naaei.  "dif- 
férences of  opinion  only  coQcarn  tfte  deitiei;  len  «r«  aârê#à 
to  recotinize  tbat  oartaia  âods  beloai^  to  tae  ooasoo  cs;risoa>' 
of  tbe  Aryan  race,  that  tbey  «ère  bora  la  toe  iinai  of  iz*    fs- 
tbers  of  tbat  race  before  tbeir  tons  saoceif it 0l.y  Isivirc  tLeir 
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'/irfcaal   oo^ar,    ^Dioû   tnen   iiiatiQôaiabed   the  Helleaic  oerioâ. 
în   oûoDpariaon   to   luà  «aaiiiDy   «ind  civilizatiDaa  alreacjy   so   ^eii 
îQiippadl   in   t-Dt?  valle/B  af   coe  Mile  aûd  af   tbe  gaoùraties,    Loev 
^ere   iiliiost  barbirians,    tûoss   Acnaians   and   Asoliana   îjc   ^hom 
ùài   byan  coiDDoaed    tûe   son^a   froai  /rnion  caœe   the  Homeric   poems, 
fet  îbe  roybCŒ  and   ianeaass  of  tnose  poems,    the   faelia^s  ana 
idôâs   tiba:    cn3   oersonaé-ss  express,    tna  arraQ^ecnent  of  tnssa 
taies   and   toese  scènes,    tûe  alretcbine  of  theaa  oaACicii&rid  tera  , 
ail   finaiiy  concar   in   (takia^   t,be  Tiia3   and    tne  Odyssey  lîster- 
DÎaces,    wûicîn   la   aolts  of   tn£  yoatafal   and   sincîsre  nai/aty   tûa  t 
x,h3i  retain,    seem  to  be  ojacti   aaarer  as,    and   are  more  ôàsily  1 
insailiêiDla  to  as,    yuan   ôOc  iïioniiient3  of   n'^syptian   and  Cnaldeda 
Ijti/cirs,    Tf  ona  e^fcablisnes  a  cosiDariaon  bst^ve^n   tù2.  oriental 
«orld    and    ri3in?ê   '^rasos,    tne  lattar   reorasants   fron   che  first 
a  3tat2  of   mtalliéi'Qcs  inore  advancaS,    ànd  one  oould   almosb  &ay 
nori   modem,   One-    can   taan   expect  to   find    ii   -reçik  art,    naen   î 
for  it  âoands  tne  boar  of  fre2  aavalapQDàût-,    âoi'rtiGiQé  naitner 
Diaoed  tbsrc  by   tbs  v.^^/Dtians,   Cbaldaaas,    Phoenioiaos,   nor   tte 
oeoolaà   of    '^::ia   Minor,    î  noblsr  and   oar-sr   csaaty,    tbe  express- 
ion  of  tnc!  Tost   3lev9ted   tnauénbâ, 

"■'^   aaall   .îj'    iri-ïpl:    tj   i^i/a    obr^   nisu^ry   of    i-or    DCi-iciûAi   d 
i-îiî'i^g   "/f    en--;   nallanic   o-îDtn-^on,    c/   -«^kia^    ^urrisl/ti   fjr   ^  ioh 
:)r    vrfji,    .fi^aishsr    bhe   saoasvora  of    f-ne   ^r.î-^ka   broaâat;   l'ù   nit-'à 
tbeTi,    .vn3n    t^n^y   outi;)   to  33ttle  in    Gba  coaatry   Xj   Mai^a    i:n-:/ 
^a/e   tnsir   a?îi.-;,    or   indeea    if   ic   be   a  "^tvB.nQec,    iùo  ôy    cdt   fa- 
7or  of   inueraati.")'?^-!   l'eiati^ns,    haa  coxe   and    is  acclioiàted   eb  a- 
*nere    tnan   its  place  of   cri^in,    To   c^atabli^n,    if  oaa  can   so   s 
soeak,    the  civil   3tîtu2  of    tnojî   divins   c3rsD.iài  :.ô,    x«   i3   .13c- 
33:3iiry  to  vsnii'jrd  on   tas  laij   of  corcpiritive   i,/r.n3loè/,    :>will 
far   frox   30I13   an:5    slipp^ry.    to   iisojss  /^itboat  coupet^noy    Tan- 
don ù  s  iy>nolo^i-s,    -13   ^ell   as   L-^iîseiiclaâoaa   cointr^    3jz   ry   ,-0,715 
and   c^ntest^d   by   oinsrs,    o^Ufen  tn=   ■:iaj.xie5   /faose  oo^ar   13  o '  1 - 
ebr^tad   by   tne  ooeta  of   tb'^  Vedaa    in3  tnoss   sans  by   ^OTier.    Tn=  n 
1.   'ijuffices  to   reosll   in   a  ésaecai    «ly    tne   rssalts  tbat   non   a 
aooaar  acqaired   for  science,    in  s^pice  of   tne  controveraies  car- 
risd   on   oonoarniD??!   the  primitive  ssnse  of  certain   naines,   Oif- 
foreoces  of  ooinion   only  conoern   tne  deiràes:    lea   are  aéreed 
i,:>   raooinize  tbat  cartaia   éodb   b?iloaé   to   tae  oo.iiaoa  pawrmo/i/ 
of    cne   Aryai   race,    cnat   bhey   ^ei-i   born   m    fene   niac-a   of   zn--   f^i- 
to'^rs   of    i.naw   raco   oafor:;    tneir   sans   5dcc333iveiy    u'iivinp   to-ir 
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ïEysTiePioas   cpîdle,    saparitei    -mi   3c?itteped   froi  zns   bdoks   of  l 
tas   ?3nÉ33    to  tûosa  of  the   ^em^   ^nd  of   the   Tûaœîs.    ^nar  plaç- 
ons  tû2se  ^003  out  of  line  and  definea   tnan  is  toat  sver/^rhart , 
aaioaè    uni   différent   éroaos  of   ths  ethnie   fa^il:/  ^iiars  on:?   finds 
toeii,    t03v   cear  a   naiîe  a^rivsa   froi   tne   siine  root,    a   aana   toat 
corroâOûada   to   an   identicîal   ooacepbiaa.    Ths   trae  type  of   tne*; 
éods    cîiic  itay   be   Câpaied   toe  Aryan   ^ods   13   that  ;^od,    itho  at   laat 
siiDQ^  tQ3  .^rsika  aûd   Ttdliot83  assuiE^d  eariy  tna  rôle  of   a  aa- 
ppeiBe  deity,    tha  Dyaaa  Pitar  of   ths   ^indoos,   tù?   73:13  ^ater  of 
tD3   ^raeks   ànd   ths  Jaoitsr  of   bn*  Latins.      Ither  éods  apoear 
oaraly  ^feek,   i.s.,    tfaa>-  neitbe     tbair  nains  aot  t-ne  notion   zrâ,T> 
ïais  tiaoDe  reprssents   îpe  foand  outsids  '-raeoe.   Pop  eir»(iipl9, 
?ïac&  i3  ^oseidoa,    tû3  éod   of   tha  aaa,   of   that  aaa  ^nicn   t-bs 
Arydûâ  did   aot  'aûo/i   b8fop3  their  dispsraion,    >ach  also  is   Apol- 
I3;    tne  nau3  tnat  desis^natea  niai,    ^aoâa  aense  fupthsp  psuaias 
obscîaPÊ,   offres   not   tns  Isaat  analoôy  *itn  any  divine  naues 
tnat  xne  his&ory   of   ceiisioaa   paiaed    aiTion^  con'^dnepata  paoples, 
and   wnat   is  sbill   tops  si^nificant,    this  discovsra   ao/rcerG, 
aeiDhsr   m   îndia  aor   m  Iran,    a  fiéups  tnat   by  ail    tne  cdarao- 
ûe.c   od   iGS   onysio^noiy  and    by   ûniw  af   it3    attriba^ioûâ,    cari 
od  jastiy  oûfEOâPed   to   -na   ûpollo  of  Dslpni,    tas  soverei^a   h3al- 
er   of   ub-:,   c7iiâ   of   v.he  body   and   of   tn?  aoal,.  oaoïfisatoc  of 
OfiscisDCSS,    if   tPouDi^d    f3Tili33  aad  cities,    ,va3re   cne   soandg 
of   OIS  voice   ^no   of   ùic  iyP'S  ôif fased^îlinaj?.,    taspe   tae  sxpi- 
atopy   oepsfEoniss   orsaccibed   by  nia   gimcIs   ceestaolisûe:!   ordap 
and   naraony,   ine  bas   tnô  ûa.xc   iiTCL-assion   osfors  ^aiiis   fluSdiaî; 
^t   first  Lna  kOidsas  of  tne    iarorà  or  of   tû^  liéatniaâ  tna'i 
piepces  tha  oloai    ino  caussa   Cîh.»   cenar  icec  fc  snober   Do  poac, 
thsn    5odd3:s   of   oo'.Db:i^:3   ,\asri   oojIù<sZ:>   aai    ipl^ifice   sarpaso 
bpaC9   force,    '^h^.   h-iS    finaiiy   à'icozz   b'/   3    ç^P'idj:^!    'ipaast oriii- 
uioj,    GE3   insoirep  of   ^11   a^efai   iave/itions,    i;n;-.   Br..:.ra3i    /Ji5- 
doi,    iOr   dsified   i ntrlli^Bn^e, 

i(o\e    \.ip.2'].    Joa^ea   \:)ora^eî  \.^\eT ,    le    :^Aeu   dons    Vo    a.,^  lV.o\c^  \  3 

Kole    \,v«??.    *\«    tof    \t\\o\    concerts    eocb    o(    "cV.eae    d V\3Vn\.\\,e8, 
t\\e    v'f'otoXjXe    ctv^woVoiy,    0^    À.ta    noae,     0'[\i    tVe,    WT^^rewt    concept- 
Votvs    to    \i>Y*\cV    \,\    responda,     aux  e    \r\V\    cox\»\i\\    c    tooV    Vi\    \t'nVcV    c 
C5re    £u»i»or\7,cd    Wc    rc3eorc\\e8    of    \t\c    pr  Vwc  V  ç  0  V    cou  ^  eo  por  en  eowt: 
T»\Ji\.'v\o\.o^\.at*,     tVe    yi\^\,Vvo\.o^\,e    àe    Vo    C-it'e.ce    o»\\\au«    ^ou    ?.     OecTarrve 
V  :^    t\à    «a\t\ow.    oornXer.    l???,"^. 
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'-esidôs   •th33e  laéitiraata  sons  and   datj^ûtera  of   Arfaa  i^snias, 
tn-4t   ic  oroiiént  into  th3   »orlcl,   aoma  xd  tûô  distant  nati/a  land 
ffûoae  mernory  ia   lost,    aad   taa  otners  lai^er  oa   tne  anopea   of    to  e 
HiS^eaa   sea,    it  has   lis  adopiied  childrea.   Tûe  error  of  nttfriad 
Miller  aad  of  ^eloker,   of   '^erhard,    /iho  nava  cast  ao   aiacn   liâbt 
oa   Helletiic  ffivtboloô7,   ûas   bsea  not  to  acpreciata  at  tûeir  val- 
dà   tiQ5  inflasnc23   saffsrîd   by   t-bs   ^reak  raoe,    froai  toe  onoment 
fbe!^.   it   33t3rôd   tna  circls  of  tûs  ooast  peoples  of   tna  Maditer- 
ranaan.    Tt  ûas  alao   beec  froaé  to  dttribata   to  reliéioas  coo- 
03Dtiaas   tne  sans   carsistance  aa   to  a  laaéaa^e,    to   beliave   tbat 
tney   <voald    as  victopioaaly   resist-   Iùb  lûflaeûce  of    the  forei^ 
eieiants,    la   soit.?  of   tbe  attacboseivt  tûat   every   psoole  osars 
«a  it.a  0^0   ^5033,   it  is  not  Dossibls   to  ^itndcaif  tneae   froœ  tne 
influgnC'.B  of  oatsids  psliéi^nâ;    tùers  is   for  ita   belisfa  a  pé- 
ril   fflica    cn^sa   /?iil   nava  so  aoaco  lae«  chance  of  eacapmé,    :is 
:ne  adjacent  people   bas  à  civilization  more   pciiliantly  devel- 
jptjd»    and   a   ^oi?3aip   in   ^nicn  iraaées   and   extsrnal   pomo  play    a 
^ceat^r  part,   a  /ror^ûio   thaï;   by    gûcSS   means   acts  mocà  àfcfonély 
jù  th3  aensibility. 

Tî   nave  3tat*d   no^   tne  ;^recians  ea^arly   DorrG.fôd   froxi   i:ns 
-SBitas  of   Cûaidea,    Gd^ic  iieiénbDrs  and  aub.isots,    tû3  «orsûio 
of   taa  £îjdl:;23    in-ibit.    '    rnc  loaintînancs  m   ali   its   cari"3y   of 
ZÛ-'   30iPltaali3tic    to^snip   o  f   Anari-Mizia,    m?   sels   ^o:-    tn:i-.: 
"^i-'ij;     .  ::  ■       .  ■:■■•  -,    ir   ar    3ffair   of   ^tit^;   m    ':t:e   Tijnarohy 

of    ta=   loae-n?:!! jes,    m^   ye^   tu::r:.'    5uffi03~    un:   3a?3îion   of   t«o 
Of   torse    cei-j^^    f-o   incrodac:-;    nnit^   exotic  tlrT.ent   iû:o   i  rsiiÊL - 
ias   sysiiSûû   <ïûicd   ssaïaa    to  exoiade   it;    Ari.axerxes   VnGxo.T   3lr2- 
li/   ,:j:ii    i   olicc    tor   inanit  in  tns   officiai   peiiâioa,    and   er- 
ect33    3.1tsr?  to   ner,    înas   m   nist-oric   tiaiéo   ne  nave   bsen   r^it- 
rîrv'^3".-   ot    a   pûSTCTiti  no-i,    Liidt   JU3t   fiavs   biaa    friiaafiatiy    proou- 
zîi   m   i.ne    zi?li2r  oerioi:    tnaî;   borrovin^    Tiade  by    tos   ûcy^in 
fforla    li'jfi'   tifie   ^aiTrtic.   ^orld    is   rîîCî^ateo   i^ny    fâr.es   and    inder 
•nan/   foras,    Vhi   "resks   ^are  iik-    lù^  ?ecsi-i.n^,    tne   iiï^ied  i«r,*^ 
nei:^.hbora   of    oni    AssyriiQ^   and    -acy   oniins:    ny    tD£   lat-^raiediâ- 
tion  od   olna:   oeûDliis    t-ha   fruits  of   tna  ci/iliza  ~ion   of    tn^ 
5P3at   -smetic   stites  came   to  Zûbt,    Tms?  distant,   r^ldiiona 
follo/?.ia    1   àoacle   routs,    Zi)6   /«9y   of   th-i   aea   and    tne   i?'iy    3f 
tce   l=»nd. 
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sV\,«c'rer    3o>\rt>nc\\er .    i  o\ .    S?.    IÇTr"^,    \'^  e    Vooc    wode    tvun^erou»    \30r- 

ro\»\.T>^a    \.x\    tVie    po^es    t\\o"t    ifoWcxt. 

o 
-7   /fay  of   tnv3  sea,    tne  Paoeniciana  sepvsd   is  intsrojatîiariss. 

fbe   feoDinina  deity,    Afho  ia   fo-aaâ   avsryflùare    tiiaïi   bha   snios   Dt 

i3ne   -hoeaioians  landed,    appears   in   tbe   :^reek  lyths   aaier   Uo 

fortns,   aoietiQ-ea  às   a   vaaieriû^   ^oddesa,    aaàsr  tne  cbanéiae 

f^aturss   of   an   To,    ^aropa,    Selea  of  Dido,    soasatiiss  aa   a  sedea- 

tapy  éocidôss.    Tfis  ^noanician  anercaants  establiôli&d  tûsir  éod- 

dass   iD  Ciyopus,   tne  tarritory   farthest   eaac   «ûere   .fas  aacient- 

iy   settled   a  ?pe@k  oeople;    ail   the   oorts   tiaers  are   kao^a   /vaers 

ohSN^   opeaad    cnair  aseaciss,   ail   ooints   iïhere  occarrad  coatact 

beznacù   ^yrians  and   ^reeks.   Unâer   tne  nanie  of   Aoriradita,    /ïnicû 

is   orobaDly  onl/   aa   altération  of   Asbtorst,    tne  -yriaa  éoddes? 

Disaed   aiori^   tn-    ^rs-ks  of  Cyoras:      tbe  sa.EQ  inflaeace  oarried 

zhs   ?,D3d^S3   and   n?r   Aforabip  v^ry   far   tocard   tne   Veat   5j  Cytne- 

pâ,    aaittj  aéaiasi.   tne  coast  of  ^aropa,   and   oa   tbat  coaat  itseit 

a-:  Copinbû    va^    :ï7si    clze^ntrô.    Thèse  ar^;   uacoûuasted   facta;    x. 

Lne   T)03t    .jealoa?   J2fan3;iro   of   t:j;^   •iatocntaiy   ^f   "^^nc   ^Iyj;Dia;: 

;?ùdd  d.j   ùût   i-ipi    te   a?.ny   tnis   opi^iT:    ojc-    fcnsy   c^ll.   i^onroâit-e 

fcur;.   solo   forei^nsp   on   "^lytipas^    Ta    Uba*    assertion    .^ell   f:an:iDd? 

?a   àD   no-:   bsli^ve   f*:-.    Tf    tne  poa::5c   foUo-ved  on    tbe  cjniioenii 

0/    tna  ori3a:.al   inflaaacis   a^e  lass  sa^y    i:j   p'ioovsr,    'ôD3   213- 

3ov3ries   of    -octa   ana   of  Layap:»,    ^lace   aad   r^apzec,    bûa   stady 

of   Assypian   sculptures  and  of  caaeifori-  inscpiotions  daily 

pcvoai  rslations   tr.znp.en  ^peece   and   Assyria,    inaL  formaply 

neva  aot  sùspeoted.    ^3  oeêin  to  coacaiva   baiter  the  nafcapè  of 

xba    faattiniQe  deiliy,    xùo  iù   the   -aaîitic  peliéioas   is   épaaoed 

lù    tbe    fir^t   ol^ce   mHjû    vùc   &ra^t  maie   ooi*    t-ois   13   tbe   sana 

ceiaé  andar  oiffsrant   naanas,    Pelit   (-alvis,    Vyliv.t.=  )    at   ^ab/- 

l-iri,    îstsr   Ir  â.3?ypia,   Mana   m   ^lynàid,    Aanai:   la   souLùîPa   "^ûâi- 

^aa.    Ail    tnasc^   nasea,    aacn   of   fbicb   Jasiénafcea   -i  pAPticaiap 

aapact  of   tbis  3i7in2   asssaca,    is  Iik3/îi3c    lODlieî    00  a  éodd- 

.5SS,    -vboae   activity   la   nofc  limiteà    to   a  oartain   body   isolatad 

fpOTi   natare,    to  csptain   of   its  œanif aatatiocs,    bat   is   notainé 

aise   tnan    the  oonec    Luâ?.lf   oî  tnici   nîture,    tac   Loist  pfincioia 

of   ail   PPOffTjn,    the,  aiatrix   taat  rectîiv-^.s   ail    r.n?   ^.erïtiS,    tnat. 

baapa   /ntbout   inJspuiasion   aad   noapisbas   AiitDoat  avsr   bain^ 

axbaj  3^a:i. 
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of    tVie    pY>oen\,c\oï\«,    otve    cowixot    re^\i«e    to    \çike    \,nXo    |reot    occo- 
uivt    Xne    t)T\,\\,\OTvt    »e»oVr    o^    V' .    ^erord.    ^,î>e   \"'OT\,^\,n   àea    cvxWea 

DowyjtXes»    tViere    ore    Vx    tVvot    «orV    «owc    cotvtM«VOT\    oi\l    too    thoax^  V^ 
\pi\jpoX\vee.es,    woxvv    \\\o"t    op^eor    ftoiorious,    eôpecVo\\\i|    8\,<çce    t\\e 
o\k\\\or    V^02    Tvo\    toVcen    t\\e    \rovbXe    Xo    seporote    \\\e»,    ot\d    \o    àe- 
oo\e    to    eoc\>   ot    X\\ec    o    î4\^a\e»o\\<c    expo?\.\\.OT\;    \du\    Y\e    \\o»    no 
\.eô»    àewotxatroted    t\\o\    ?  YvoexvXcVoTv    xtvt  \'>i2'^«^^    »oàe    \,-tse\^    t^"^^ 
\.n    Greece,    eA^exv    \tv   d\s\T\c\a   \»Yker«.   up    -to   We   presexvt    Wtfcc    mex\ 
>\ov)e    not    ev>cn   dreoweà    ot    eeeVX^é    IVe    -troce.    Be   racoslTxVxed    o 
3Vi''*^<3^   ÇooX,    \n   \\\e    îeus,    ty^ot   »o»    ^oTvo^ed    on   Xi\.    l,'^coe\3is   t>\^ 
yvu»on    «ocrVt^cee,     ond    t.\\VB    con^e-c txxre    présent»    tVe   \\\|\\e«\ 
àetree    c^    pro\)o\)\\\."t\^    \o    »"h\,c\\    vjvxcr    re3eorcY\ee   covxVd    \€od. 
l^»oné    tVe    \nàVco\\,on«    \.Yvot    eo\dence   re\o\\,ons    esXatsWaVveà 
'oe\nB€en    t\\e   ?\voeTvVc\.on£    ond    t\ve    oncestorg    o^    \\\«.   SreeVt»    o? 
\\\,s\or>^,    one    sr»o\x\d    not    ^oré,e\    to    ■s^enWoia    \,\\e    wx^aeToua    terws, 
\,\\ct    x\ve    GreeV    \onluo|e    V^oa    dro\Kn    from    tY\e    oowwoa    t'^nd    0\    Se»- 
et\c    \à\o»8,    ond    t\\ot    eapecVo\\\i^    desV|x\o\e    eVtV.er    pXonxa    ond 
on\*o\8^    or    -prodvjcts    ond    co*\ron    o\s^iecte    \.mç>cr\eà    t- \^,    ccnaerce. 
Vcjr\ovxa    \va\8    V\ooe    'oeen    dravon    vip-,     perVoçs     IVe    woal    covnp\,a\e    Va 
XVvot    preaenXed    bu    '^ ,    auaa-i\rno\t    xxnder    xv^vs    t\X\,e*.  -    On    ^eu-etVc 
■otords    \TC\    Zvz^V    ond    LoX\.n.    l,  .ronsocXXona    ot    Xue    y\frer\,c3n    ?\\X\o- 
\oé\co\    ^aaocVoXVon.    VoX.    XIII.    \P92.    p.    ?r-\5«;. 

iCoXe    ^.p.?,"?.    ¥\sXo\re    de    V"»ArX.    Yo\.    III.    p.?e2.    )\0Xe    \. 

Tai3   d^iu/  of  Cn-îliGaa  ori^n,    on:;    isaia   l'iiids   la   -vsstsrn 
A3ia,    -)Q    one  3oil   oacapinâ   oy   psopl^s   Dr   àifîsr-nt  raoBs,    bv 
c-nDse   Meteans   /«nos*   lan^ai^e   =in:i   'rt,A:^c    'if  f  irii  i:-i3.^   1173   nofc 
b^-?n   wall   àifinsi,    by   tùz   --mi '.3 3    -jf  :?apc?.^oci3    'in 3   af  '^•ilic^ 
la,    c/   i;nô    4p/^as    jjI    Af!ii3Jia   sai   "^hey-i-i,    jf   '..7-1 1-    ^ni   "^.ri^. 

i.ruiiiùa,    aal.ir   iihai   of  Vi   in  Oappasocia,    ^.nî    cf   ènaitis   .il   /e- 
la  iQ  "oar.ua.    ^.a   r.i?3P5   to    tns  laa-u   sanctaar/,    «b3   V23Cp3';ir.i;  .i 


o , 


oc 


oriéin  g?    unis   .voraûio  10   ^u^^shea   cv   ?:-raDo,    as    ^yll    43 
ArT.anii.      fnas   iihe   principai   centres  of   tb=   /roc-ijlo  of   iaii 
^raio   ^ojàasa   jl   aatarâ   are  distribatiâ   .is   3J  'LI17  stations 
■•/H    t.ûe   principal   carivan   rouîmes   leaiin^    oc    ^np   -'axine   ,ini    i.hô 
ii'ddaa   jo'is,    a.i.i    tnir   19   •icrosa   r.na   t-.-.:rri  t^r;    ^i'   Diapta;:;,    fiv.ri 
are   i/Uô   iiearssu   rel^r-ivea    '>Ç   tn^   ^f3ôk   tribio   ^s;.:ibii3Deî   on 


^4 
tns  coaai..    Vhy   -fHi   zne    iPiasiiFsioa   irr^st-ed   du   Lne  linoïc  of 
Vue   tsrritory  of  thesà   cribâs,    /vhy   »a  t  th3   tarsad   broken   at 
tD3  moTisn"   nhQù   it   te-ionsi   tne  cDîsts   of   ta2   ty»o   Scà3?  Ail 
alon^   tûôir  snores    ^'*   find   a  séries  of   sanctaaries   and   fetcin- 
L£id  asities,    fehai:   ail   ûrs33n"G  tne   sais  faniansatal   conception, 
3  coQCSDÎiioa   tnaô  on    tnese  coaafca   eut   ini^o   sacn   a  sreat  namoar 
of  litbls  aatonoBoui   statea,    suffered   varioaa  cQanéea  of   fom 
il   zh2   actiVi   ^^nd   sabtls  minôs   of   ibe   "reeks.    Tf   tiis   priaiicivï 
icientity   nas   C33n   ODistaken,    tnis   is   bsoaase   tnti   ^rseks   na7s 
bcdii   *J0   inach   isolatsd   froi!  tneip   neiéhbora.    Tne   oracioai   œet- 
3ls   -^slivered   to  tûc    ^reeks  la  inéots   md   in   ^eiébed   blanka 
^ocordiD^  to  th«^  ï^àbyloniai  suândarci   reoaived   fpooD   tûair   nands 
a  sîiiTiD,    tb'it    o.z-c\hx  '  ■  3    h'aem  to   pa33  as  national   coiaa;    thaa 
fcQ:i  p3lieioas  idsas  xnat  doiciiiatad  13   /.-aatsr'.i   Asia,    niopt.ed   b^ 
r.br.   '^peak-3,    J*-5P-i   sorack  aéaia   oy  tns   ^P:;?ki    and  rnark.iîd   as   a  n'r:  ^ 
coiaaé^,    Oa    bùisa  coaabd  of   tm   arcûip'U^^o,    '^hâ   paat-ag^iatic 
làaa   oroks   Inio   .so   many   pays,    tnit   until   car  daya  ra-sn   ars   aaa- 
bl5    LO   reco^nize   bn;;»  aniôy  of   t,ûô   prÏBiciva  ori5in, 

]\i333   crinciplc:3    b.?ia^   fixad,    0112   riis   no    cp.raoi-^    t;:]   vîpif;/ 
•t::.  :v"    mP13.;3   liava   b^îi:   rii^nsd    fron   tnat   oriéia   b/    se/eril    "i?- 


1  ^.  1  ?  3 ,    'C-  n  a  ■' 
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..  c 


A  13 
.n  O 


11 


fl3i   vt^rî^paii^   ^n   -io/las    a-îdi-r   "û^   iîarïic    ^f    ='aca-:^7bii.iî,    and 
,?n::a    ^ae   A5.)lians   iiiiâ   îjaiaag   ad:^res8ed    tneir  ûDiEr^é^    go   nar, 
tû:r/   dii    no-^  fop^et    t-o-ù   -^ne   .fa?   t-D-^   ïd^?'??!*^'!  of    &û3   .Tioiaaai.ns 
of   ^QP?eia:    bat  i.;    vas  aoi   tuv.  siiiLa   fop   Arisïiis,    .^noaa  aims 
333:11,3   oo   be   Cl    Aciiciian   dp  ^nry^.ian  ori.^ia,    ArtaTii»  taab   a 
bond   of   ciosa  iralationsbip   aipeady   a'^iciî&s    to   ApûiT:)   ia   .^orn- 
•r:;;',    :\  H    '>n-^-   of    "ne   di7ina    ti^ar-^s,    c:j    vûicd    î:a3    ^r32k   i,T,,i^ina- 


t  i  0  "î   i  a 


,  i  ^tj  3   sac 


ji6à   la   èi7ia?? 


V  i: 


1 3  S  ■:    t-  :*  0  0  ii  p  i  T  3  !}  ?  i   f  0  r  :Ti  ; 


bat    ubi3    t'ocn:.,    tne   i:ssal'r    ^f    op'-loni^sa    3iiL;Ji'.i*.iuri,    diii    rioi- 

or-^73iil-   f^7eP7'ïîie!:'6,    ^m3    i-   13    uu^   jL-u^ncii    sii^cî^s   thaï    on .^ 

P3C0?nlz33   il    %h  :   siac/ùarûsf   0      Hionesua,    i   doi  v    3,'\   ^nicn    oci»- 

7jr53   !^ûo3aician   iifla<3nc33   ixertsd    cy   d-ri   and    uue   Ado/PLaa   i 

iiiflaence   triaàuitbsà   by   laid    uûpoa^n    an  3ncire   3eri33  of   in- 

t-rpinedlaries:    aolùic^  is   î ^^s?   in    -in?   :^r3?\    :.i3-",e    oE-in    uû-    ior- 

-■i<i^   i::jpecti  of    taau  iiaio,    ,vno6^   todv   i£   20v:^cd    ffoui    !:od    id 

1 
bot-uo-n   bv   s-ivsrai    v^^r3  of   br3a:ôs.      Tq^   ce  Lebc.;i.-'^1    -yoPcCip   3f 


^3P'A   3 1-    'r*x33   nî3    '.in::    iax;?   ba?i.s    i-i    ^-lil;   ..C    <' 
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3citi33   of   Asii  \Uaop   ûdve    Oûe   «^hm   onHr?ci:,^r  or    vusus  OiTuUdo- 
Geic3,   ttie   SdfPT?  iniat.aroiiûàii,:?   featares,    ir,   is  ottierrfisa  oa   tda 
•3011  of    ï'.arope.    Tnars   aïoa^   the   "reeki   ani   Ttaliota  la  svar??).^- 
ra  a  Birked    fcsnJeac/   to  idealiza   tr^a  woda,    The  iàea  ol    tiie   su- 
oreiD2   éod,    3U0Û  *is   re:iliz3à   in  -jnî  type  of   Zsas,   rejiaïaadt   pre- 
aaaiinani.   in   Hlaropa;    it  ore/enteà    toat  nature  ç^acldess   from   aas- 
aaiiîii  in   RelHa    vQ;-:   aame  aaorsœac/  as  ia  Cyoriis  or  aîi  t<";pûâsa2. 
■Vnai:  ,fas   ilso  psoaltar   «o  ^.C32zb  nere  tne  efforii  aiads  to  sstab- 
lisù  a  dsfiaits  pslation   bet/fe3Q  tnis  éosdssa  aaà   ^aas,    fïLioae 
sûoass  sue   becaoîe  nsre  ani   Guère  the  iovàc,    slsâitharc  tùa  3aa- 
^nt.3r,    cicù  iinatiecial   for  tne  lavsatioas  of   ih^  ooet3,    Rars,    «h 
^nars   &ns   rfoddess   is  concaivsd   as  /iàtiiariné,   sha  ia   ç.be  ob,1ect 
of   a  secret   atnour  of   ?8as:    tais  is   tli3  cas3   of  To  and  of  ?aropa: 
&fl6r3  13   aaored  as   a  saaancary  5oddç33,    and   is  aniced  to   ?eas 
o^j   an  officiai   boad;    the./  oeleoratad  at  Arôoa   tes   Œarriaée   of 
7ea3   an^   Rera,    at  Oodoaa   linat.  of   Zeaa  and   of  Dions,    m  vav^   an- 
cient   tradiision  fnak'rH  Dione  a  daaéùter  of   fcha  oceani    attssis 
taar,  bar   ^orsiiiD  «vas   broaént  from  oô/ond   ^aa  ssa,    and  caose   iio 
be   addrid   to   !;nat  of   Zeas,   One  /fill   alao  note  îlie  place  occapk^d 
ia   ssveral  of   &ti338  calta  by  the  dovs,    fcha  bird  of  tne  >yriau 
éodde33,    for  -ixaind'î  in   î^hoâs  of   Aobrodifes  ,^nd   of   Dioae. 

Tt   ia   iti    iiiia  iïiari?i:5ée  of   Athana,    30  profoundly   '^reek  in   one 
aspBCi^  t.hat   ooeiry   aad  arï  navs  lent  to  her,    thah  itay   h-z  par- 
caived  aoaoe  balf  effaced    ccâita   by   Hhicù  one   bslia/ea  tiiat   na 
divines   tne  infiaence  of  xiie  ôxotic  orototyps,    frono   vGioh  bas 
D22n  taksn   so  many   différant  iispreasions,    and  thi3   fe-iliné   is 
still    atrondar  nh^a   b::  3tadisa  tas  my-iha   of   n^assuer   in:i   of   Tora. 
'^ora  andor   tn?   liîl-?  of   Deacoiaa,    "zh-   -over^iç^i",    'sakcs   m  œ  r- 
i^in   olacss  t*)-»  p*rt.  of   a   sapreT-ô  dsity,    aad   is  ocnfasad    /«iti; 
nybsle  h:3re,    unere   'fita  Apnrodi"::-,    ^illi   wiioiii  sh^  ùas  certain 
j.TiPi^nio   in   cooiaon,    Oe-ricter   1.3   a  dispenser  of   lifa;    "âer  auGrib- 
jôôs   ^«rs  30iîistini?.s   thosa  of   Aphro'îi'Da,    30!Bar,iœ;îâ   tboas   of   Atn- 
acia  op  Cybel?.    At  tn?   boi;toai  of   nar  [Doaraia^   ia  concaalid   the 
iie^  analo^oas   to   ta^t  of   Apnrodits   ^eepm.^  ovsr   Adonis.    '^.0 
$cddcS3''Bs   Di7e   bet.ter   retaiaed    oneir   latar ilistio   oaar.ic">.:r 
tb:3.  î   r)Bxr;ue.r   ^ni    '^or^,,    op   n  r/.^   î-ak^va   I330    jf    .in   ..^.taiio   iin:i    oc- 


^n 


HD»ev5f  brief  ttiay  may  be,  thesrt  indications  sjffice  to  oaaâà 
ccco^ûition  ia  ss/sral  of  fche  orincipal  éodclesaes  of  çrsscs,  of 
varied  forma  of  thé  saoïe  diviaa  typa,  toat  rapressata  toe  ooif- 
ep  of  nature  operatiDé  in  iiù3  damp  soil  noariaiasd  by  the  de/»  of 
aaavea.  îbua  vaaiahed  the  distinctioa  tbat  men  pretended  to  es- 
tabliafa  bsii/ieen  Apbrodits  and  tne  otùer  laûabitaats  of  llympus, 
ApDPoiiîô  13  ne.   lûô  only  daatfûtar  of  Astâ,  tûâfc  bas  pecsivad 
froîE  tn:3  ao3pivftbl3  Renias  of  ^rescs  letters  of  a  épaad  natar- 
3iiz?.iiioa,  Tbas  falia  aûd  opcias  ia  ^ide  braacbss  at  eaco  dis- 
co7-?ry  !E*ide  by  bistory,  -fcnar,  oarriar  ;Yhicn  aatioaal  pridô  nad 
fomerly  raisei  be&^eea  fcûs  Hallanes  aad  taoss  oalled  barbari- 
aas  bv  tnsm,  an  lœ^^inapy  barrier  befofd  ^aico  ia  Dûodsru  tioîss, 
?fer3  too  loa^  àr£*33tsd  inconoiete  scianca  aad  eatûasiasiE  into 
«ûica  entered  soma  saoepsîition;  bût,   tûô  oriûiaaliîiy  aad  îù3 
beauty  of  tba  "reek  dsitiaa  ioss  aotbiné  froi  libe  cnaaée  of 
Gûe  poiat  ûf  via^.  le  only  adîuirs  "ibe  lore  ^qç  crsative  acti- 
7ity  of  '^r£3k  éeaias,  in  sesiaé  thafc  it  bas  kao?îa  how  to  aiaks 
of  tnat  fopnîleas  idaa,  tbat  ûad  oaly  fouad  exoreasioa  ia  tha 
nriaat  by  aa  iadefiaite  accaialation  of  symbols.  ^coi  tbis 
oaa'jû'iisn  tûaï  londs  itaslf  b^dl  y   ^.:-;  the  coaditioas  of  scalp- 
Caca,  3raek  aro  dérivai  frae.. ^nd  . livias  oersona^.^f cou  lûil 
aQi7SPSîl  éoddass  ta?  aatiiDaal  ^ziz»   Aocjrâia^  as  tas  C-cQSk 
cicies  Qave  Hd-ni^ic^d^   lors  or  issi  from  i;h*  criniti/e  ji^ieûtal 
t/le,  tri37  aave  at/oaiaea  a  deér^îi-  of  ci/ilizat-ioa  îuore  ;îr  laas 
alevated;  taa^  di   see  tins  oalt  rôt3.ia  3  cbarsoter  mop?»  T.atepi- 
alistic  at  Ooriata  and  as  Partas  in  Aoraia,  /rbera  «îas  perpétua- 
t«d  tbe  InstituJiioa  of  nisrodais  coar*;î;s?.n3,  "asa  aV.  Delpai  aad 
ai  Ataaas:  ^on   Atb^as  aad  D:?loni  l^ook  3.   7ery  différent  parb  la 
cn^  developTiSat  of  «ne  v'^r^ck  ^snias,  ttiaa  did  ^abrae  of  e7en 
fca3  iidastrioas  an5  co^nii^cciai  Corintii. 


Aaoiiner  coaolaaioa:-  it  i;^  jcOiîï?sary  to  t^.ù')ùùoe   liu.- 


.-^a 


5  f  -.j 


for  tn=i  oci4i:i   of  eacn  of    un»   >^oid??.33s   of   Hivirpas   m   as   T-anv 
differsni  pri,-iiiti7e  cOLîC3Dtic:i3   as   tû3re  are  diâ^iûct  3i7ini- 
ti3S.    M>tftology   tbaa   oacones    *  moronoio^^y .    If   'chis   Heci:    tte 
place  to  coîTiiieace  tbe  atady,    ntnL  we  ^hoald   uavs   00  aeak,    is 
ao/»   ^  very  General   idea  ^as  coac3i7ed   ard   .uodified   py  tns  dif- 
feriat  :^r22k  tribas,    b/  ^••3,-0  staip   -a^n   nsô   iiiàrksd   it,    ^î.~t^ing5 
l3  Tiore  intarestia^   "ûnaa   to  follof  tne   ^reak  'Tiia:i   in   «ni s   vork 
of  traasfoniation   aad   appropriatiDo,   taan  to   reco72r    La:   .li^tnLjc.s 


V 
chat  it  bas  spaatanaoaaly  eoiployei,   Tfiis  «ork  ^as   alrsaly  vsry 
advanced   «nea  ths  apt3  of  desiga   b3âan  to  leai  xaeir  asâisii  iac5' 

oat    •:.d:-j    Aoï] -^   j.i;'    3   ■'■:■./  i'G  farther  and  oomplste  it,   It  is 
by  it3  fopm  that  is  determined  the  living  beiné;   now  tbat  fora 
described  is  only  percei^ed  an  a  /fhole;    only  the  form  iiopresabd 
on  tbô  materiâl  comprises  tnat  précision,   and  permita  to  mapk. 
by  variations  of  forœ  and  coior,   aad  especially  by  iafleotiona 
of  oatime,    iibe  différence  of  soala,   to  mark  as  distiactly  so 
(ibàt  sacQ  a  faoe  or  sucn  3  body  éi7e3  to  tne  observer  tbe  fesi- 
iûé  of  tbe  individaal,   of  a  baing  aniqas  in  tbe  world,   thab  is 
distinguiabed   by  certain  partioalar  traita   from  ail  haines» 
fcbat  it  saffioiently   reseoDbles  to   take  rank  in   ihe  saaie  iiad  a 
and   tde  satria  apeoies, 

Tne  fiîosc  interestia^  part,  of  tbs  book  tbat  ji&  propose   tio   -fr- 
ite «ill   bs   &Ù9  bi3tory  of   iibe  efforts   acLsanptsd   by  aculpiiare 
to  coQCinae  tbis  »ork,    and   zo  l3ad   it   to  its  ena,   effor\;a  tuà^ 
froGQ  centary  te  ceûx^ary  ^ere  nappier  as  tbe  executio.i   bacanos 
oiore  aâsured  ana  laore  frgô.   îiie  poet  firsc  éave  i  certain  con- 
3isfe3ncy  to  thess   suparior   «ypaa,   3lo«ly  sketcbed  by  an  idaa, 
ufcst  jùi^^r  tne   appr^riaoe   Df   in^-^naoasness   alrç^dy  bad  a  amâ- 
dl'dv  DOiîsr  of   anaiyaijj;    ne   it  «as   tnat  tracsd  a^   a   f.irst   3k:?uOb 
tiparca   m    ?dicQ  «re  incarnataà   taosc   àbciiratical   conceotions; 
ont   tn5  artisu  r^sa-E^d  tbe  fixei  oatlinas  and  lodeiôà   tae  fea- 
tures  aad   ismoers  of  tnass  im^t^ss,    ^ûo  nade   r-ûsiu  so  rairvôlloas- 
Ly  bc5^atifal,    cfaat   tbsy  i.TîDOsed  tnetcselves  forevar  on  the  maè- 
ination  of  aen. 

~or  fiflesû  oeii tariez  adv-i  been  overthro/«a  ths  altars  of  ?'?aâ 
an.  A.Dollo,  Apôrodilie  and  Atnâna;  ysv,  still  today,  fthea  art  a 
anderiiakas  to  translate  ^^neral  idâas,  it  cannot  escaps  tbe 
taiBptation  or  ratber  ùha  nscsssity  of  baviné  recoarse  to  îica 
fornns  th^t  :^rscian  acalpture  foraerly  orsatei  for  tbr.  sine  oar- 
Doae.  And  ail  soijtiona  of  tbe  oroblaœ,  t-h  =  t  foa:i:i  by  tn?  ^re- 
6k3  is  s{:.i  i  tne  inost  aatisfactory,  t'nd  .fnan  it;  /jaa  adopted,  t 
tne  principles  and  nctnod  not  cnan^in^,  on^-j  rcaciiîs  tn3  s'iis 
rasjlt.  Oar  ideaa  ar^  œora  cooiolex  ta?.n  tbos?  of  zhe  ancieniis, 
and  oar  feeiin^a  bave  abades  lioat  toeir  sioipla  ;  soals  nevar  k:i  s,'^. 
Tne  tnodern  artist  i^ill  occapy  nimself  in  cnarkint  tnat  différai  cd, 
or  if  yoa  -viab,  toa-  sjD3riopity,  Te  obi.iin  rhis  effeot  ce  ;îill 
oouût  less  on  Zhe  diveraity  of  atiiributes,  lù3.a  oa  lina  po-îer  a 
and  dsDtb  of  exoression;    ac  will   désire  to  pi  ace  s:)me:.niat   1.1 


3? 
tûa  featares  of  bis  fiâurea,  tûat  is  oot  io  the  antiqaa  aaarblea, 
somethaë  fiaer  and  more  /aried,  oDore  novsâ  and  toachintS;  bat  e 
e7sa  ffhen  ùs  sball  sacceed  in  tbat  attespt,  be  fill  atill  bd  t 
tbe  disoiple  and  tb3  contiaaer  of  tns  Greek  mastars*  By  tbelr 
example  and  like  tbeni,  frosi  tbe  sabtle  «nd  iopassionsd  stady  of 
tbe  baisan  fora,  ^ill  b8  daaaad  tbe  iseans  of  makin^  visible  to 
tbe  syes.vbat  by  itself  does  not  seem  possible  to  be  represan- 
ted  by  lines  and  by  colors,  tb»  principal  modes  of  existence, 
tbe  ideas  of  tasts,  strenôtb  and  qaality. 


^9 
Chaptsr  TI-  Arcbitecfcape. 
1.  Oonditioas  ^iven  to  ArcQitdcture  by  tùe   Oopiaa  invasion. 

Tf  nB   forŒ  an  50ourate  idaa  of  tns  éenerai  cnaracfcar  of  the 
DcPioà,  tbat  follo/fs  tns  fall  of  zhz   ûcûaian  kinédoma,  «2  irnist 
nat  3XDect  vo  find  toere  phe   trace  of  an  original  brilliaai  d 
âe/elopaient  of  architectape,  J^arlike  and  poor  tribsâ  bava  men- 
aceà,  harassôd,  and  tnen  in  most  districtà  ûava  dpiven  into 
exile  tbe  last  peorBsanfcatives  of  the  ancient  dynasGias.  Tbe 
iûvaders  took  possession  of  zhE   best  landsj  m  spite  of  tùsir 
ramparts  and  tfieip  $rand  raonamçnta,  tbey  pedaoed  to  a  seoondary 
State  îûe  poyad  cifciea  of  Mioyean  princas  of  Toloos  and  of  Aay- 
clea.  Aftep  tne  vicliory,  the  cbiefs  tnati  ûad  leâ  to  the  ooiabat 
ths  9orian  bands  livsd  in  tbeir  parai  domains,  as  toe  kinés  of 
Sparua  nave  al-rays  dons,  m  tne  œidst  of  tne  tenants  Dy  -ïnom 
iiûey  caused  tneai  to  be  oaltivated.'  thsy  ûad  not  yet  hao  tims 
to  acqaipa  the  habit  of  laxacy  and  tne  taste  fop  baildiné.  As 
fop  uùd  '/anquisnad,  fop  thoaa  gpouoa  of  aiiiiérantô  *do  nad  fied 
aloQîî  t,he  coâstâ  of  Torace,  op  acposs  ths  islands  of  tne  Arcûi- 
oelaéo,  fchcin  ûad  to  fiéht-  aéainst  "Ghe  Mysians,  Lydians  and  Oa- 
pians  Tio  end  by  set'uliné  in  Aaia  Vinor,  they  bad  too  macn  to  do 
in  tna  fipst-  fDO.iienLs  to  tnmk  of  andepuakin^  scpucbapea  of  sooie 
ijîpoptartos;  it  »as  only  aftep  many  ysaps  of  tpaaqail  possession, 
that  :x:Doaé  the  reop-rîssnlativgs  of  Gfl<i«  fc^peat-  Acbaian  tamiliea, 
tnara  coal3  apise  in  «ni;  û^peditary  oriacôs  of  the  na^  cities, 
tne  dssipe  to  orofib  by   th5  seoupity  rsfoand  and  peconqaaped 
ïîealth  to  ooûstpaot  fop  tnsmsslves  palaces,  :*hich  by  their  si2;6 
and  opnaiBsnfeation  pecali  tnose,  in  waicb  tne  nopular  poetry  c 
oaased  toeir  tîepoio  aneestops  no  d^eil, 

cetneen   the  11  tn  anâ  ^  th  centapies,  apchitectaps  Afaia  thea 
scarcsly  able  oDore  i^'^n   C-o  contina^  cy  a  sopt  of  roatine  ia 
ths  ppactiicea  alr^aiîy  3on3ecpataà  by  oustoi,  Tt  5oe^   lot  appeâr 
tha^i  dapin,?i  tuis  SiO-iCà   of  liiîiia  tne  conoiuioa  of  ta^  aaproand- 
i.iés  «cPO  vôPy  favQPabla  to  tbe  soapiaé  of  tnat  art;  la^n  3iJ 
not  na7.-  to   3P£ct  eîificsa  oniy  sach  as  tns  Cyciopaan  «ails  of 
AP^olis,  tna  oalace  of  Typias,  and  tbe  doojeci  xoaibs  of  Wycenae. 
In  cns  satipe  extent  of  tna  vast  areaa  of  line  tsrrit.opy  to  fh- 
ich  ffs   Prfep  our  rssaapchsa,  /ne   do  not  find  tha  puias  op  ï^en 
uhe  vestiâGS  of  a  sin^-le  buiidms?,  tbîî  «*  dare  to  îùliribuùc  w 
ïicn  'c-:îMpe  ceptainty  to  ons  or  anotner  of  toa  tarf!;'.  ^r  four 
oentafiea,  taat  alapsaà  bat^een  tùi   Dorian  invasion  and  [,h3 
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fipst  3l/iîpiads,  Tûat  éap  in  monuinental  tradiuioû  n%   sàn  only 
atteiopt  to  fill  by  the  aid  of  scattsfgl  icforîiatioa  found  in 
tae  writera,  particalarly  in  tfae  Hoisric  poe-na. 
?.  Matsriale  and  Construction. 

Tbs  antpy  of  tûe  Dorians  xnto  îihe  Peloponessas  aiasc  bave  oiian- 
•^sd  ûotniné  in  tbs  ûabits  af  tne  ^resk  mason.  Tas  ne/fcomere 
cauaed  fcdeir  boaaas  to  b3  bailt  by  the  ^orkuen,  thaii  tii&y  foand 
in  tne  coantpy,  and  tcc  èOiiëraatâ  carriaà  io  tbe  opposita  sùors 
of  tde  ?J?^?aQ  3ea  ths  mstiiods  fcaat  tfaeir  fatihers  had  tpansmitlad 
to  thsni.  Rabbla  and  crade  bricks  oontinued  to  for.Ti  tne  body  of 
iiiost.  structarea,  Hoioer  dosB  not  mention  taese  îiatsrials;  this 
13  becaase,  as  ia  tae  Jïalls  of  Cùe  habitations  of  Tiryns  and 
of  ¥ycenae,  r^ney  ^ere  every^here  concsalsd  aitber  bensata  pan- 
els of  »ood  or  co7ei?in!5â  of  testai,  or  «ers  ander  roaéhcaat  aaà 
tnal  conoealed  tnsiE  froni  tas  aye.  There  is  oeraaps  an  allusion 
to  tais  olasteriûé  in  a  paasat^e  of  cae  Odyssay.   Tt  is  in  rela- 
tioa  to  tae  Doliahed  stonss  on  wnicn  tn3  princes  of  tne  people, 
like  Mastor  at  pyios,  sat  oefors  tae  éats  of  tas  royal  d^sllmé. 
Taa  Doet  says  bhat.  fcnose  st^a^s  ar^  "^hite.^-and  as  adds  tto 
7ords  (?-0O5  vll:iDnte:s  âlsiphilos) ,  tn^t  tnc:  scaoliaets  mt-ii-^ 
p£-3t  bhas:-  "brllli'^.nt  as  if  they  bad  be^n  rabbed  *itn  ^  ï^t 
body;"  bat  tney  mxridjca  tnsre  an  "as  if",  uQa-:  ia  not;  in  tbc. 
Ci-xb;  ùù=i   canaot  suppose  that  "Nestor  aat  on  an  oiled  aiab,  .  arn- 
ica iîoald  navî  spotted  ni3  ^apnenita,  Ts  Ïm  not  -nop:^  nataral  t^ 
translate  "?,l5ip!)---;r"  by  "coatin^."  Tae  3tons3  ^jula  oavs  oeen 
coat'id  ;rit;h  sii.l.k  of  lini.  Al"/  Tir-yaô,  it  is  not  aloae  on  ^.b? 
aarfsoE-a  of  th3  concrsts  tris*:-  foms  the  ?ïali,  ùnal  ond  finda 
odsse  coatin^s  of  liasa:  traces  of  tnam  are  alao  foand  on  tas 
dreat  3plit  oiocka  or  taoss  of  saadstoaa  cat  «ita  tas  sa^,/ïai- 
en  o'iay  tn.-^  oart  of  3ite3  oefors  àihi  3ûdii  of  bhe  «ails.' 

Ko\e    l.p.^T.    \^0    .^«Vi    \.x\    ScV\xe»OTvx\'' s    T:Vr\ix\\Y.e .    p.    2A7. 

If  in  tû3  éreaier  aanbar  of  stractar-=i,  ubia  stuccD  ser/ed 
tD  ooacQal  ibs  ooverby  of  ohe  masonry,  îr-her-j  «sra  nowivsr  oiare 
oaref'jl  coastractions  /ihara  tas  dloa^i  rsT-ainaJ  visibia.  T'z   is 
taia  kind  of  constractioa  taat  the  poa  bas  m  vie*  *hen  aa 
comparas  tba  cloae  ranks  of  tas  Vyrmidons  t^  "close  sii:  scoaea", 
taat  ta-3  iTiason  idjasta  Afhsn  as  oaildû  a   lifty  hoaaa,  ^hac  lust 
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pasist  the  force  of  tba  /»in53;"     h3  represents  to  biaiaeif  a  *ail, 
^hàce  sne  stores  ara  vei-/  lic^c  iû  iioieosiOQs   ,   ieiive  qo  tiold 
for   thô  éusïis  of   liùc  tieapaaii,    thankg  t-o  tbe  arpaa^sinsat  of   tha 
.joiats.   HonB3P  elss/rù^re  applies  anoioer  epitûat  no   laas  expres- 
sive to  tne  stoasâ»   thit  aater  into  tbe  coiBposiiiOQ  of  tnesa 
/»àlls;    ns  says  tftaî  in  "polisnad  stones^/fere  built  tbo  fifty 
ohasibôrs  of  tne  palace  of  Priam.aûd  tàe  d/ïslliQ^  of   tiae  oaa^ici- 
aa  T-irce.  '  Taese  *all3  of  "close  sat"  or  "poliaheà  âooa©3,"  b 
fchiti   tae  epic  sinéars  had  ander  uhair  a^es,   ona  caa  reprsseoli 
î-o  nmsalf  as  aaite  siiuilar  to  taoâe  eaoloainâ  the  éate  of  ii- 
0Q8   at  Myccûaa,   Tba/   «ïôre  oailii  ^itn  bsda  and  res^alar  coarsas; 
ïiD6  aarfacea  r»ere  dreased   /lit'a  a  tool. 

Kote    2. p. 37       i\.\oai,    XVI.    2\'2''7\%\    Od^asexi.    XXIÎli.lSî.. 
Xote    3. p. ^'7.    I    Vod.    Vl.    7kk\    OdViSaeM»    X.    2\0,    2c3. 

NTot-hii^  le^^s  cna  t-o  beliava  that  oian  prided  taaoDsalvôs  la 
s^fetin^  aiaterials  of  vary  grsat  àiîDensions,  lika  tooaa,  ^îhose 
anormoas  size  asfcOQisdes  oae  at  Tiryns  and  at  M^cenae,  ¥8ââl- 
itnisra  assamea  a^ubitions,  ihat  tba  niaa  of  that  t-iiua  do  not  seau 
îo  û=7e  3XDapisoc8a;  it  asâuBo^  the   concarrenca  of  very  aaaivir- 
oas  maa,  tbat  ons  coald  aot  lanaés.  Tûase  conditions  -rare  raal- 
ized  at.  savsral  points  of  tiia  Greek  ^orl5  io  tbe  coar.ào  of  tiiô 
pciisitiva  aisa.  put  iariaé  r,na  sacceadin"  D?rio3,  toe  social 
conditions  /rare  les?  r5ady  to  fa^or  fciiat  kinà  of  effort.  Tais 
13  *cat  the  ancianôs  tbemsalvas  nad  fslt.  T^^sy  a?73r  bssitar.sà 
at  tba  most  psoiote  data,  that  iic  ia  orooer  «o  issisa  to  tba 
,yall3  of  tombs,  m  «nicb  /le   hava  racoénizeà  a  leéacy  of  Acnaian 
civilizafcioa:  tbay  al^aya  attributed  tnau  to   tbat  myabical  aés , 
/?D038  ^raat  evaat  *aâ  tùe  ^ar  of  Troy,  aad  ^bicb  cioasd  fith 
une   Dorian  conoaeat, 

Tbera  is  ao  mention  in  Hoasir  of  burnad  bricks  or  iiiss;  li 
-Î5S  ooiy  iio  oiaka  vasea  that  elay  ifas  sab.iactad  t;  tne  beat  of 
taa  kiln.  As  for  «:!o5,  iû  contiaued  ûo  play  a  part  as  imDorxi- 
aot  aa  in  tûa  paat,  Tba  naanti^iins  jf  Grascs  .T.aat.  nave  baen  cov- 
arad  averywhere  oy  dense  forasts, 

Tnia  ^ood  bein^  in  abandance,  tbe  vorkuea  insarled  i&  as  an- 
cûora  of  crosaad  timbars  in  bis  rabbla  masonry  a.nd  nis  aiaasea 
of  orude  bricks  or  taiiipered  aartij;' tbua  be  constracCied  Gne  rarn- 
oart  ibicn  the  ^rsaks  bad  bailt  on  i-ba  sbors^  of  tba  Hallasponl 
oafore  tneir  vessels.  Tba  poenaa  aiso  coatâia  âavsrai  allusions 


to  tba  fir  tioibers  of  îvûica  »as  maie  tbe  carosiitry  ?.t   inc  roo^ 
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to  tàe  ojnvQaù  plantes  tâat  foraed  uns  jaubs  of  tne  doors,  and 
to  tne  pièces  of  asb  that  servaà  as  sills.  '  Tba  poet  àoea  aot 
for^et  ths  planka,    that  in  tùe  same  doors  coaipoaed  Siia  s«iaéin;$ 

dior.     Rô  Qsaally  applies   to  tne  planks  cooiDoaioé  toeae  panels 

4 
tûe  epitùet"3hiDins;'     Yefc  tney  »ere  not  sill  ornaoïeated  by  atiee  ta 

of  anstal,   lika  the  doors  of  the  palace  of  AlkinoDs,    «hère  éûld 

âhone,   or  tne  bronzs  doora  of  Tarbaras."'  Tt  was  noost  fregaently 

toe  poli3h  of  tas  /rood,   pet-haps  rubbsd  ftith  a  varnlsh,   ^hicb 

Û3.VS   boai;  «Jloss, 

Kote   l.p.^e.    Oôi\iaac^.    XIX.    37. 

Xote   ?..p.3P.  ^\ve    aome.    lî,    ^AA;    XXi.    ^37. 

Note    A. p. se.  iWoà.    XIY.    le?;    0(i\k»8e\i.    YI,     \0;     X,    230,    206, 
312    etc. 

Kote    Ç.Ç.3Ç.  Oàv^sse\i.    YIl,    P3  -     ^ê,    l\\oà.    Vlll,    là. 

Fg  iâ  âlao  ppcbabls  tnat  tîie  auppocta,  tnat  dastained  thô 
beaiBS  of  tùs  roof  in  thà   great  halls  of  th9  Hoaasric  palaoôa, 
/»sr9  enliirely  of  ffood,  as  in  tde  palaces  of  Tiryns  and  of  Vy- 
cenaa!  that  tranks  of  traaa  «are  tne  coluoins,  tnat  in  ttie  pal- 
ace of  Alkinoas  stood  acoand  tha  aearth,  fcne  colamna  Nhece   Are  ts 
leaned  hia  seat,  or  one  hané  on  a  hook  the  lyre  of  Oenodocoa. 
aomcr  doea  not   exolain  ûimsîlf  on  tbaîi  sabjac:;:  tau   l^aasanias 
sa»  Il   Olyaipia  an  old  colamn  of  /ïood,  split  froa  ;-od  go  bottoii 
and  saoported  by  ropes.  To  snaitsr  tinis  shafo,  tnaî  /fas  said 
to  aav2  belonâad  to  cii3  noase  oi   '^eûjnàoà,    ubey  ha3  placsd  07- 
er  it  a  roof  borce  on  foar  coiamas  cf  soone."^ 

NoX-c  Ç.p.3?.  Pou80x\\os,  y.  20,  3. 
'^.  fî'aQerary  Acohiteosarô, 

P3£/fSsn  ttie  aée  «ban  tnv^  exploite  of  the  Achaian  Q3ro33  far- 
aiôaed  to  epic  poetry  tns  primary  iiiatîîrial  of  its  soa^s  and 
that  ffhea   tbis  oosbry  died  after  naviné  coTiple&ôà  its  .vork, 
there  /»as  prodaoed  a  notable  cfiané-3  in  oastoms:  tne  rite  of 
crstnation  iîae   introduced  inGO  oreace;  it   tend-ad  te  rapiacs  tnst 
of  barial  m  tùe   obseoutss.  Mot  s  nero  disd  before  the  ^alla 
of  Troy  -îitiîoat  tns  kindlin^  of  the  fanerai  pyre  for  bioj.  Tt 
/fDuld  be  an  affront  to  the  dead  bo  not  bs  extended  on  iiûat  lasi: 
couch  by  the  nand  of  a  friend  or  of  a  relafciye.  To  haaten  bue 
combustion,  ne  enolosed  tne  corpee  in  tne  fat  of  slam  ^iciiiniâ: 
be  placsd  near  hioD  vases  filled  iïith  oil  ana  ^ine,  «oosa  cont- 
ents flo.Tsd  over  ths  pyre:  he  broaéhi  the  torcn  of  5ry  branches, 
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and  îïhen   tbe  flàase  hâd  doûa  ita   .fork,   ha  oollûotsd  in  toa  stili 

ii3âtecl  asfaes  ths  «bitanei  bonss,    and  deooaited  thôin  in  the  fiin- 

^     1 
Qrary  apn«- 

Kole   l.p.S<3.    iWoà,    XXIII.    ieO-178,    2A9-25^;    XXIY,    7P7-80\;     . 

Py  /fiiâîi  roats  «as  that  opaotice  of  creoiatiOQ  àisseanQataâ  ia 
tne  Graek  ^opld?  oid  tne  Greeks  receive  it  froiri  one  of  the  peu- 
ples in  ooataoi:  .vitn  thei?  Or  did  thsy  ooma  to  it  tftemaelvsa, 
^h3n  tb87  chaa^ed    fjhe  idraa,    cnat  the?  foraïad  of  tne  coadition 
of   tûe  d3ad?  le  faave  slse-fherw  fcried    go  aoive  ttîis  prablô.ïi;    >f3 
3hall  lifiiif,  oarsslves  her3  to  a  suiBinary  of   ths  ooncliisions  tha  t 
ne  hâvj  psaohed,  ' 

Kote   9.^.39.    G.    Çerrot.    Lo    re\V^\ox\   de   \o    r(ior\,    et   Xes    r\,-te« 
^\)x\eroVre«    ew   (ivece..    ItvTwiwoWoxv    et    Vivc\i\ero tVoxx,    l^çeoue    Oies  t>e«x 
iioxvà€«.    l»^'^.    VoX.    132.    p.    9r-\2V7,    J^\.so    aee    t\\e   teovtxtviiV    xbotV 
o^    ?r'«\,xv    ÇoYià-e.    Ç8>JiC\\e,    SeeXetvcviVt   vTvd    \lx\B\ev\)\Vc\v\te\\â§\o\iioe 
'oeV   àen   GrtecYe-n .    IP^A,    T^nVa    Ve    tVve   «orV   ot    ^ot\\    o   Veorneà    p^\,- 
\,o\o|\.9t    oxvd   ot    0   Veen   ono\\àst   o^    Vàeos,    ouà   ot    o   p\\\,\osop\\\.c 

C-eanaUoû   Mà3  not   borro^ed   by   opaece   froatt  forsiéaera.   Ttiepe 
i3  DO  tvaoe  of  tnai.  rite  in  Séypt,   Pnoenicia,   nor  aïoné  Sae 
psoples   Df   Asia  Minor,    saon  :is   on^  Carians,    ^vrii  ;■- .    ,.     ~.:';- 
^ians.   ?ponr:   t.D3  3ponT;ane-aa3  lacor  of   thî  "^rscian  fuind  -Eiiai-  ,vs 
deirand  tna  rsascn  of  tiàes3  cûanées.    Men  navs   Cûoa^.nr,   r.c  finô  t 
tais  peasûû   iû  tha  precârioaâ  exiateace  th3.t  the  Dorian  ia7a3- 
iOD  caased   bo  tne  tribea,    /îdo  3B./i  ïcsicselyas  forcsô  to  laava 
lineir  aooBes  ïo  aeek  otbers  in  tne  islanaa,   ia  Torace  and   Asia, 
Tbose  Tien   that  ftecà  lost  la  toô  ooarse  of  tnese  liiira&ions, 
t.bey  coald   ao  lon^ar  d^posit  nsar   aaair  anceatora  in   >  faœily 
tiOiDb,    To  bary   therr   in   a  district  to  oe  abandonô'5  t^fce  ûsxl  day 
/f'As    uo  conderj^n   toeir  reiains  t-o  be   forevar  deppived  of  l::aat 
aouaéc,    .Tûicû   ^aa   iûs  oonaoiation   of   iioa  dead;    in  ,«faâ   eva-i    to 
exposa   tfîeîTi  ia  tnax  tonib  over  ^ûion   ao  peraoïi   nactùe'},    \,o  fina 
i;!3saiselv33   soins  day  casî;  on   Ibe  3a."face  of   the  éroand   by   înà 
blade  of  tne  spade.    The  means  of   orotcctin^   ûùz  v?:ii3inB   of   cte  r- 
Lsned   beinôtij   from   ail   orofanation,    foaln    bs   foand   ia  ocr.mâ'.ioa , 
An  ara  m  wnich   /ras    ;-ncio8;?c)   tb-?  calcined   bonss  coal3    sl^âys 
be  capried   /fitb   theoD   from  caicp  to   caiDD,    aatâl   the    uiTis,    v^m^g  a 
haviné   reaohad    chs   termination  of   iîis  travel^j,    the   ^rib-^   final- 
ly   antrcaîisd    uhis  dsposit   to   a  soil   ^n^t   CDlon^e::    tz   iLjalf. 
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By  this  feeliaé  was  Romer  iaepired,  «hen  be  œakes  ?Testor  prop- 
ose to  burn  on  a  siniSla  pyre  tha  bodies  of  ail  warriors,  that 
jast  fallsn  in  ths  fipst  battle,  and  to  anite  ail  bfaeir  aaiies 
beneatn  a  sinéle  moand,  "so  tbat,"  aays  ûe,  "#bea  ne   raturn  to 
oar  native  lani,  /jô  inay  carry  ta  the  childipen,  each  for  our  part, 
the  bones  of  the  fatbers," 

note  l.p.AO*  l\.Voà.  YIl,  Î35  i«6. 

OnfoptQnately  theae  t*o  verses  appear  to  be  only  an  interpd- 
atioo  due  to  a  rbapsody  that  had  to  explain  sihy  the  Grssks  and- 
er&ook  aach  a  éreat  labor;  the  rsason  that  he  éivea  for  it  is 
aiost  a.*k^ard.  Ail  those  bonea  are  miû^led  in  the  pyre  and  the 
tomb;  ho»  then  at  ttie  moaient  of  departare  coald  bs  recoéaizsd 
th03e  of  a  certain  dead  man?  Basidea,  nownere  is  ther^  a  traœ 
of  lihat  pupposa  in  any  other  ooption  of  the  RoŒeric  poeais.  Be- 
neaïh  those  œounds  srecfced  on  ths  shore  of  the  Hellespont,  af- 
ter  the  victopy  and  depàptaps  of  the  Gpeeks,  continue  to  j^gcg- 
se  the  ashea  of  the  bepos  that  fall  befora  Troy« 

Thcii  0Q£  can  explain  tb-=  change  in  the  rite  oniy  by  tha  proé- 
CBBs   itself  of  i^reek  ideas.  The  priiBitive  ooncepDion  .vas  thaï 
of  a  lifa  V3py  sioiilar  to  tnat  ^hich  «e  \e-*A   beneath  ohe  3ufi, 
of  aa  iacoHiplete  life,  al^ays  faitôPinô,  snat  oontiiaiiad  in  tbe 
fcoaib,  30  far  as  the  piety  of  the  iivinê  -vas  applied  to  support 
it  by  sacrifice.  That  oonception  had  deteraiined  the  cnaracter 
of  taa  Mycenaean  tomb,  like  tne  ffieyptian  toisb,  it  jaade  a  reduc- 
ed  copy  of  the  d*ellin^  of  the  liviné.  Yet  the  oiind,  ail  dia- 
poaed  as  it  «as  to  oonteat  itself  in  such  matters  «itb  vaéae 
idsas  and  oonfased  ijnaées,  ended  by  being  anxious  concerniné 
the  contradictions,  that  exparierca  did  not  fail  to  make  to 
this  naive  hypothesis  of  sarvival  in  tbe  tosib,  Tnstaad  of  this 
dead  aian  that  men  had  believad,  that  they  fed  and  refreshed  in 
nia  uomb,  ;?hen  this  /lae  opened  at-  tbe  end  of  so.ae  yaars,  no  acre 
.taa  foand  nhâa  bones  in,1ttrad  by  dafnpness.  Before  bnat  nonentity 
it  becaai  difficalt  to  affirm  the  parsistenoe  of  the  beiné,  and 
yet  aian  could  not  résolve  to  adait  that  nothiné  uore  reniained 
of  flhat  in  the  previoua  day  had  bsen  ssen  fall  of  life,  streng- 
th  and  ^îisdom. 

They  they  came  to  ask  thenaselvas,  if  it  fià2  not   necessary  to 
seek  alse/ihere  .vhat  <fas  no  lonéer  found  in  tût   toîub,  «bat  endu - 
rad  -vhen  ths  cr^ans  had  peen  entirely  dlssolved.  -ometniné  ia- 
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indafininable  *fhioû  «eo  ooald  aat  décide  to  recounce,  tûey  fl^- 

ared  him  as  a  sort  of  reflâction  and  phaatasai  of  the  body,  tbat 

tbia  projectdd  Into  space  befora  dlsappearin^;  It  «as  coopared 

te!  sffioke,  to  tb3  apparitions  of  a  dreas,  to  tbe  3bado;v  cast  oq 

1 
tbô  Jiall  by  hiiD.  fhe  terŒ  finally  employed  by  prefsrenoe  to 

desigûate  ifc  <»aa  imaée  (eidolon).  Tf  tbis  imaée  had  qo  thickœss, 

if  *b8n  aeen  by  fcbe  eyes  tne  finger  ooaid  aot  toaob  it,  it  no 

lass  rstainsâ  the  featares  of  «boa  it  reprdseated*  Hith   the  môai- 

ory  of  tbe  paat  it  also  kept  tbe  feelin^s,  tbat  oaiised  to  beat 

the  heapt  of  tbe  men,   «aoaa  fam^  it  perpetaafeed.  Alœoat  isosate- 

rial,  liôbt  and  iûtanôible,  hoif  did  it  allô*  itaelf  to  be  ahat 

/litbio  the  prison  of  tba  tonib?  Yet  it  «as  naoessary  for  it  to 

be  soxefbere,  that  it  sboald  bave  ita  dxelixoé.  Tbat  bouae  nàs 

3k   luysterioas  coantry  of  silence  and  darkaeas.  Rades  of  eirebas. 

YoXz    l.p.Al.    î\Voà.    XXllI,    \00-iOi;    Oàx^seexA.    :X,    4^5;    XI,    207-ee 

]7hepe  fas  Hadea  plâcad?  NIone  ooald  aay:  it  «las  very  far,  to- 
card the  ^optû,  on  tne  anops  of  tbe  oceaa:  bat  the  sntde,  as 
30oa  aa  it  -fas  seDaratsd  fpofo  the  flsah,  âid  it  of  itaslf  find 
the  ^ay,  that  patb  by  .thich  so  maay  other  snadss  bad  already 
pâssed?   Tbosô  siàtar  saaâes,  those  "i-uaéss  of  those  hùù   ûad 
csaaed  to  suffep",  it  «ant  to  rajoia  them  in  the  drsary  sxtsnb 
of  tbe  Qacaltivitad  land,  ^n.sPe  fiauriaasd  tns  cala  aspnodel. 

n  tims  fro3î  tbia  oonception  caice  tbat  of  tne  hippiness  rsser- 
78d  fop  tbe  jast  in  Hades  and  tiis  paaiebuant  that  sarikes  toe 
-tficked.  Tbia  last  conception  corrasponds  to  a  n3<f  aivance  of 
tbouébt:  it  airaady  appeared  in  a  verse  of  %ûb   riiad  aoî  m 

i 

fifty  verseâ  of  tbs  Idyasey.  Roth  of  tneae  feexta  belong  to  t 
the  séries  of  ajoat  reoent  retoacninôa  suff-sred  by  the  Hooieric 
posais. 

\,\\ot    à\d    x\ot    to^'*    ^    poTt    ot    \'^^    rest    o^    tV.e    poe^R,     onô    «oa    oxv\>^ 
odàed    "Voter.    T'aère    o\oi\e    îor    tY\e    t^-^st    tVme    Beri^ee.    ovp«o^«    os 
ç>B\ic\\opo»p    OT    è\j\âe    ot    ^"^e    aovxV».    ^.Oàvissevi.    XI-    t'Tt-fa^'^. 

The  taia  3f  the  visii}  of  rjlysses   to  Hados  permit^   to  be  div- 
med,    ùOH  macb   the   miaà  of  .nan  /la^ï  stiil   attacbâd    to   the   first 
conjectare   suc5éeste5    to  hiai  by   tne  e^iiéflia  of   tbe  dead.   The   oban- 
tOBDS  evoked   by  tbe  hero  ace  mate,    uatil   they   dave   ^st  their  1 
lidâ   jiith   the  blood  of  the  slaia  victims:    only  then  ^hen   tdey 
bave  dpunk,    tbey   reaaiBS  a  éleam  of  life:    they  bave  3tpeQ<?i:n   to 
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apeak.  This  trait  is  not  in  olaoe  dere;  *hat  ha?3  those  eoQpty 
aiiadss  fco  do  »ith  drinkias  and  satiné,  tho  no  lonôer  nave  any 
fl83û?  T'ùe  labor  of  reflection  nas  m  vain  isd  to  a  ablation 
of  tiie  problenn,  tnat  is  Isss  noaterialistic  tcan  tfae  precediné 
one,  tiis  poet  continaes  it  nitiioat  perceivinâ  fcûe  contradicti- 
on of  the  eleoiônts,  ttia«  loéically  pertain  to  orinciple,  taat 
tiîs  intslli^sncs  ssems  60  hâve  passed  and  âbaadoaed, 

Tbe  belief  in  Hadsâ,  the  aaaeaiblags  and  30.joarn  of  tfae  ahadôa, 
oa8  then  but  iffiperfectly  triampfted;  it  is  noû  siibsbitated  for 
the  more  ancient  fai'Gb;  i  ;  is  aapeppoaed  tnereoa  «itnoat  evir 
dascendia^  as  bsfora  m  0  the   dsptùs  of  the  soal^  of  tûe   peop- 
l83.  ^st  it  could  not  fail  to  bave  a  certain  effect  on  the  fun- 
scapy  rites,  aad  by  that  action  ne   are  inolinôd  to  exolain  the 
cnanga  ppodaoed  in  the  castoois,  then  oreecs  comuenced  to  barn 
the  oofpseâ,  that  nad  pre7ioasly  bsea  bariad. 

Aftsr  death,  thsrs  remains  for  ^orosp  only  that  impalpable 
saade,  taat  hosever  i£  tne  oûysical  and  moral  imaés  of  the  de- 
cTa33d.  '^hali  Dariioal^r  vaoors  enter  infco  tne  composition  of  ^. 
this  pnaatoîi,  aone  ha/e  knoi»n  nim  iio  ataie;  bat  in  any  case, 
1&  i^îs  neitQer  îcade  of  Dones,  of  tendons  or  ^lascaiar  fiores, 
of  notQinË  xha"».  haà  -ia  \  consi^ïaâcy  or  neiiùZ.   ï^   tnen  appaar- 
ed  thia  it  coald  bs  born,  to  bake  its  fli^ht  torvard  Hades,  on- 
ly *hen  ail  oréanic  aatter  ^t^ij  destroyed.  The  fragments  of  toe 
body,  ïhile  not  coaipletely  dissol^ed,  prevantsd  the  haoiaa  per- 
son  froai  tpansfiSarin^  itsalf  iato  tbe  incorporeal  imaée,  and 
aa  if  ii  Màva   volatilized.  To  hasîiôn  tne  momenii  of  ùha'ù   sépar- 
ation, »is  it  aot  a  sare  (ceans  zo   d8li7er  tnat  body  to  the  de- 
voariaé  heat  of  tne  flre?  Tnat  is  certainly  ^hat  Yas  ahoa^ht  by 
tha  laventops  of  creoidtioû;  one  divinea  &ni3  m  tne  raapoûse 
of  iba  TiCuiier  of  niysâe^j  addreseeâ  to  her  son,  nhea   Q3  co^upla- 
ined  TC.'n^Z   ne  coald  not  aold  oer  ia  his  araas:  — 

"Pat  even  on  this  ^isa  13  it  lith  aorfeali  «hen  iibey  die.  :7or 
the  siae/fs  ao  laope  bind  toêetner  tne  fleah  and  ahe  bones,  oat 
the  ?5r3at  fopc.:5  of  bupniné  fire  abolishes  tnese,  as  sooa  as  " 
îihe  life  hath  laft  the  /ïhite  boaes,  and  the  spirit  like  a  drsa  d 
fliee  forth  and  hovere  aear." 

Taere  r,h3  poôt  ôi7e3  ons  to  understgnd  ^aat  ihe  flame  :^f  th.: 
pyre  looses  anà  fre^e  the  aoal,  toe  peyoae,  Hiioù   is  lor-hin^ 
else  taan  «hat  be  elae^here  c^lle  the  i(Uâ^.e,    bne  ei:ijl:):i;  bj^ 
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ia  tna  Tliçid  De  sxpressa^  still  «lors  olearly  ths  fchoaébt  of  his 
contsmpoparies,  »hQn  na  caaaaa  Patroclas  to  soeak,  j»ho  appears 
to  Acnilles  durin^  the  nigiit;,  to  nasten  tne  oaleoration  of   nis 
o/fn  faaeral  ritss:  — 

TBary  ms   »ifcb  ail  epead,  tbat  T  pasa  tûe  éates  of  Rades,  ^ar 
oPf  thô  spirits  Df  oQsn  baoish  ms,  tbe  pûantonia  of  men  oatsora, 
aor  suffsr  as  to  aainôle  ifith  thea  beyond  una  river,  bat  yalaly 
I  fandsr  aloa^  ths  wiàa-éatsd  à*3lliné  of  Hidss.  No-v  gi73  as,  T 
pray  oitifally  to  thaa,  thy  haad,  fot^  nsv^r  mors  shall  T  coine 

9 

back  frOfU  Hades,  «bea  yca  havs  éivsn  ona  my  àu3  of  fire," 
Kote  î.p.A^.  iWoà»  XXIII.  l\'lk* 

Ons  caanot  state  aiore  claarly  tùe  decisi/s  and  liberatiné  ef- 
f3ct  of  crémation:  it  is  like  a  sacreneat  toat  oonfers  on  aitn 
thaii  rso8i7ss  it  tne  riôbt  of  âoiad  to  fiad,  if  no-c  ûappinesa, 
ar,  Isast  reposa  iii  the  oofcmoa  arylaœ  of  tbe  daad,  Tbere  is  soir. e- 
thin^  of  tbe  virtiiea,  oosaessed  ty   tbe  absolution  âivea  by  tiae 
pciasli  to  ta3  dyiaé,  in  tne  Gatnolic  faitn. 

yioXz   ?^.V.43i»    L\Ve   ?otroc\\iS,    î,\pex\OT   cowXôi   tvo\    enter    xnto   ¥0 - 
des,    Xjecouae   \»\\en   Vie   preaeAts   \v\»ae\t    to    t\\e    e^^®   ^'^    \J\usEe3, 
Y.e    ^oà   wot   AieX   y^eeiv    y>\3r'pieà.    iOdveaev^.    XI,    ôO    T'ïW    '2o    tVot    l^o\\- 
àe    woted    t^e   toc^    iç>i\jic\\e,    p«    '2^'^»    t^vot    Vt    Vt    V?    so^etVctvea    ato- 
\ed    tViot    t\\e    so\x\,    \wfl'e<i\.o\e\Y,    o^tev    Tece\\3\Tv.i|    tVie    »orto\    etroVe, 
\ReT\t    or    àescended    to    ?ode»,    t\\\a    \.s    oxvVvi    ot\    obrtdéed    wode    0\ 
8peoV\,t^é,    tVot   do«s   xvot   c\o\,»    ^uW    occ\>roc\i(.    T^ve   poet   express- 
es  VtwseV^    ot\\er\BVae,    «>\etv    Yz  àe8\Tea    to   ^ar'k   c\.cor\u    t\\ot    tVe 
deod    \>os    penetroted    xtvto    t\ve   àept)n«    ot    ISodes.    Atter    Y^cotTvf    to\V;- 
ed   «Vt'vy    Q\^8»e«   ot    t\vot    sort    ot    t^oxvtter    \t\\ere    t>\e   \vero    >\03    os - 
«ewXiVed    t\\e    «\\oàea,    t\\e    sou\    o^    TtresVo»    retwrtvs    \,Tv,to    t\\e    \,xvt- 
er\or    ot    Vodea,    "^Ms^^en   Vie   \\od    to\d    o\\,    Y\\.8    oroc\e8 . '"^,0d\i88e\i . 
XI.    150.'^.    L\i\te\iiVae    feTvdro»ocY>e,    \»V\ex\    sVe    speoVs   6t    ^e^   to'^^*'''* 
OAd   "ner    sexje^   Vîrot^xers,    tVot    ^c^\\\\e8   \\08    e\o\.t\,    bu't    to   ^Vow 
V^e    occorded    tVe   \>oTxor8   ot    t\\e   t^'^^'^o^    P\^^^;    8\\e    aovis    to    t\\e«, 
"-oW    tVieae   ox\    tYve    aeVtsowe    do\^   Mierit   'jattVi^xx    \\\^   \vovi8e    ot    ^^odes,"" 
VlWod.    VI.    /v22>. 

Ons  i?ill   not3   ths  last  .vocds  of  ^atroclaa:-  "inzB  taaL  T   ha/a 
sausr^d   intD  Hades,    itiaaks    to   tne   flama  jf   bbd  o/r-:,    "t  àhall 
aevar  r3tarn  aéaia   on  3afLû."  Parbaps  thep3  is  reîson   to  333k 
tûsre   i'.b3  scho  of   anxiety,    ^oich  contribatsd   -co  sué^aa^  to   ùùr 
'^reeka   tibe   iàaa  of  cr^nBACioa,   Tt  is  kûo«a   no*  maofi   /faa  disaeoii- 
natsd   m   ths  noiddle  aôes   bbpoa^naat   ail    j'arope   r.ri3   fear  of   van- 


4=< 
vaflBpiraa,   âs  tûs/   *3r8  oallad  of  tûoae  âea5   tnat   ii®pa  sappoaed 
uo  l3dV8  tb3ir  tombs  at  aiiS^lit,    Co  surprise   tbd  livlai:^  «ûile  aa- 
lasp  àni  to  suok  I>h9ip  blood.  Thoae  bsliefa,   that  Appear  to  hâve 
^iaaopeared  from  ths  WeaU,   atill  exiat  amonâ  the  3lava  of  Aaat- 
pia  aad  tiaoae  of  tfia  Balkan  Denineala,   as  *eli  sa  aoBOûg  tbe  G 
:^rdek3  ef  ^tbe  ialanda  and  of  tbe  mainlanâ,    H'veryifbere»  to  pat 
Aa  âad  to  bas  inoaraiona  of  tus  deadl  saspeoteâ  of  bain^  a  vam- 
pire,   Sua  boày  is  axnuieà  and  Is  barnaà  no  thz  last  fragment; 
onat  beia^  doae,  oûs  can  aleep  ia  oeace  m  toe  villaés  tbat  its 
attacks  desolated.      If  tbe  ^resks  of   toda/   are  aot  safe  froœ 
cûoae  fûolish  teiirora,   nhj  tnigût  aot  toeir  aacesfcors  be  aeaai- 
Dis    oc  \:mm  zhcee   Sooasand  years  aéo?  v^ay  traoea  bave  b^eo 
foaad  la   aaoisat  aatbors,   of  aaperstitioQâ  analo^oas  to  ibose 
relat-inU  to  vaapires  anà    Liibir  niardaroaa  activily:  '  if  toase 
saparstitioûs  continaed  tjo  trouble  soala  ia  civilized  ^raeoe, 
it  iâ  becaass  tbsy  bad  tneir  roots  io  a  very  distant  oast,   Tû2 
Senaratiofls  lûat  bslieved  ïdosI;  stronély  ia  tbe  Drsaaacâ  of  tna 
al^ays  livia^  dead   in  tns  toab,    ifould  no     fail  to  tretnbls,   snsn 
tQ37  felt  ao  nsar  tbam  tbis  formidable  ûsi^obor,   ail  ^nose  oao^ 
ricas  ix.  fas  impossible  to  foreaae,    fihaa  tbôy  bad   on  him  by   tib  e 
ppooitiatory  sacrifice  oaly  a  fseble  and   miisraiittenli  bold,   Tû3 
icistraotion  of  th-:;   body   by  fire,   of  its  teciin   uh'it  coald   oits, 
of   it3   aaila  that  coaid   tear   tns  fiaan,   abîltersd    tnsa  frooD  tb 
tbat  ûôril.   ?bav   votld  one   nava    to   faar  froTa  a  oûantoi,    îr^z  i 
onaatoi   farinsp  senfe  iato  distant   -îades,   tbat,cio3ed   its   éates 
on   Lboas,   to  <hoiE  ic  bad  oosnei  tbeai? 

C.Vop.    2c.    f^e   out'tvor   reXotea   cvxrVouô   \o\e«    ot    vjowpVres,    ^Y^ot 

Xo\e    2..P.AA.    'Y>^ose    ore    \\^t    «otvs    ot    ïf.eàeo,    \r\>o    Noere   \]n\,^us't\.\n 

crVwe    ^\i    cousViv^    \\\e\.T    cVAXirew    \o    perVsV.    (,ço\iBOiv\08,    II,    3, 
çV^    ^^   "^^*    0^*^    "^^    ^^*   co»poT\\OT^»    o?    \îVv,&8e8,    \b\\o    v»os    a\oi^eà    o\ 
T;e»eao,    o   oVWofe    o^    lto\\^,    ovà    ov>et\éeà    ^^^.w«^\,1'    ^or    W,   yjvj    «vos- 
8acr\x\é    peraotv»    ot    o\\    ofeB    t.?ovisom\,02,    YI,     r,3V,    t\\oaê    ore    e 
especVoWvi    t®»o^'«    spectres,     tVo\    ore   coWed    ocoorà\.x\|    to    We 
p\oce,    eT»po\x«e»,    \o»\es   or   wortdoXv.V^Ves .    \\    \.»    s\V\\   ^eWeoei, 
t\\o\    VVe^    t^eà    oa    Vwjwon    ^\e«>\;    >3u\    t\i    préférence    \T\ei\    oWocV 
\iOd\.es    vio^''^t    o^^    y)eo\xt\,-^vx\,    ^Découse    t)oe    t\ooà    \.s   p\»re»-t,    C?V\,\- 
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'Yhetùsr  sacfa  did  or  did  not  coaoar  in  accrediting  tne  ne*  C3ca- 
C3pcioa  and  tne  na^  ri^.f;,  «herever  this  prevailed,  it  must  pro- 
dace  the  decadsnca  of  fansrary  arcisitsctars  and  iipoverishiiient 
of  tQ8  toiDb,  If  tb9  toiDb  «er8  aot  the  eiaroal  d»ellin^  of  the 
dôad,  it  iiaâ  ao  longer  aeoessary  to  âlve  it  tàose  spacious  pro- 
DortioQS,  tûat  ^e  havs  adaiired  in  tne  donaed  to(Dba.  Tf  it  «ère 
efflpty,  tQ3  soal  ûa7in^  floifn  a?vay  to  Rades,  fû7  sboald  ooe  oûq- 
tioue  to  aocamaiate  treasares,  like  thoae  fcand  in  the  sxcava- 
tioas  of  ths  Mycenasan  acropolia?  Ashes  enclosed  in  a  vase  also 
raouira  nsach  less  space  thau  a  oocpae,  and  to  place  tais  vase 
ander  sbelter  frora  avery  insalt,  it  /ras  aecessary  for  à  ùole 
to  be  iag  in  the  earth.  Tf  man  àid  not  navc5  everywnsrs  tne  ie- 
sire  thafc  his  menaory  should  sar-vive  hiiE,  tnis  hole  /ïoalà  bs  & 
•:ne  3m}ipa  toiib;  oat  asn  desireâ  that  a  vistbls  oiark  shouU  xn- 
dicaos  10  futaille  éeûerations  *h6  plsce  theva   t^eposed  the  reaia- 
ias  of  the  prince  or  of  tne  »ar  obief;  (*i&ûoa£  an  insctipTion, 
t'here  fiBB   the  tanialas  risiaé  above  the  sarfaoe  of  ths  sail.that 
attractcd  ths  attention  of  Gne  passer,  and  inducad  nim  to  ask 
tû3  naaie  of  the  hero,  for  «nom  had  bean  erected  tas  asonament. 
This  tnoBalus  ^as  cailed  the  sien  (seoia).  Tbis  tam  finally  in 
encrent  usa^e  came  to  desi^nate  tbe  fanerai  mound,  ^nan  it  re- 
ferred  of  obseqaies.  yen  spoke  of  raisiné  a  sien,  or  rataer 
of  depositiné  it,  becaucie  it  *as  made  of  beaped  earth  and  peb- 
bles,  plaoed  on  a  base  of  éraat  stones,  and  sarroandad  dt  ths 
oatside  by  érsat  blocks,  that  must  prevsnt  the  natecials  froai 

slidiné. 

i(o\e   l.p.À'S.    TîVe    \50x\es    ot    Po\toc\u«   vcere    coWecteà    \^    o    èo\- 

caaVet    VXXIY,    T^oV,    t\\exv    Wveu    «e^e    àepo«Vteà    Vn    o    pW    ^.XXIV, 
Ko\e    2.p«i5.    T\vVs    preoccupo \Voi\    ot    woV\,i\|    ow    eterxvoX    »amoTVo\ 

Vu   reXatVivé    \o   \\\.»    \\o«   «ère    ceXe'toroVeà    \\\.8    ^u^eroV    rVVes    xxTxàer 
\v\e   «oWs    ot    tvovi; --    ^Xvovxtvà    tV\^    >oot\e«,    «e,    \Yi€    «oored    ot»^^    o^ 
t\\e    AréV-oeB,    sVV\.t^^    ^^    Vyoi\à\,\wé    t\\e    \ence,    vce    pxXeà    up    o    Êreo\ 
ax\à   \>eo\x\V^\j\    towb    ox\    4v'proJ\ect\.otv    ot    VV\e    sVxore    ot    tVie   brooà 
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^eWesTpCTit,    so   \^oX.   \X  vdob   o\8\.>D\.e    o^ot»    o\    seo   Xot    \V\e   *et\    \\\ot 
ore   Yiortv    oui   to^    Wose   t\\a\,   \ïi\\,\    \\\eï\   co»e.  l,Oâk>^«ae>i,    XXIT,  ?0-6  ^^  V 

Xotc   3>.\>.i^5«    )(0>6>vcTC    Vs    \^e   »e\\vod.   ^oWoved   more    c\eor\^    \,iA - 
\.co\e&    tVioTv   Vn   tYvese   \\»o   laerses   ot    t,\\e   23    d   YjooVt   ot    "^-^e   t\\.oà., 

fbe  [Datsrial  of  thia  aabsbraovarô  is  apacifiôd  io  the  ?4  tû 

book  (797-799). 

Tûeas  taoBQlaaea  #ith  tnsir  roandeâ  slopea  covaredi  by  tarf,  dl 
diffsr  littlô  froffi  each  otùep  3X09pt  in  aize  and  by  the  âimen- 
sions  of  toe  stals  placed  oa  tûe   aasmit  of  the  moand.  ^bdn  be 
deacribcs  tne  obaeqaiea  of  Patroolas  or  thoae  of  Hector,  tha 
poet  does  not  iDôotion  thaae  stèles;  bat  tbis  is  becaaaô  he  doeâ 
not  eatsr  into  ail  t&e  détails  of  the  oeremony;  It  aafficss  for 
bitn  to  rscall  tûe   principal  oircaaastanoes,  Tbe  placiné  of  the 
stsls  seems  to  ûâvâ  bôeo  rsqaired;  it  can  be  iaferred  frod  a  f 
formalâ  tsice  repeated  in  tne  Iliad.  ??bsQ  Zeûs  dacides  to  allô  ^ 
nia  bcioved  son  ?afp3vion  ôo  saocunab  ander  tha  bio.vs  of  Patrodac, 
ne  announcea  fedat  geath  and  s^sat  Slsep  rvill  carry  ûi-ji  a^ay  in- 
to Lyoiâ,  "^here   hia  bcothers  and  feiendcs  j«»ill  nonor  oim  "py  a 
GUiDuias  and  a  stèle;  for  tfaat  is  thft  bonnasJs  due  ho   tne  dâad.'' 
Ta5  custOTi  of  nîPkiné  by  a  stsle  ths  place  «heee  t-ûô  dead  has 
bsen  interred  datas  back  ta  the  pracadiné  Q.èe,   Tna  atsls  lïà  f 0 - 
a£id  afc  Mycenae  in  tne  funerary  enclosare  of  the  acrooolis  and 
in  tne  rook-cat  toœbs;   Sa  nave  even  recovered  sone  indications 
leadiné  oae  to  aappose,  tnat  it  also  sarricanted  the  doice  of  tne 
éreat  tomba  bailt  in  the  losec  city.   The  stela  ia  then  a  rooén 
stons  or  a  stone  eut  *itn  sînooth  faces;  bat  aoaetiaBes  ons  of 
tnese  faces  is  decorated,  either  by  ornanental  ajotives  or  by 
fiénres,  that  recall  the  favorite  occapationa  of  the  deoeased.'^ 
Were  thefe  atill  found  in  the  tiae  of  Romer  on  the  stèles,  dr- 
a/ïinés  and  représentations  of  lihAfc  kmd?  >3othin6  éives  reason 
to  thmk  30,  ^hen   s'ipenor  expresses  to  fîlysses  the  désire, 
that  a  distinouive  sien  oiay  aiark  bis  tomb  m  tbe  eyes  of  icen, 
^hat  he  désires  ia,  that  toere  shoald  be  raised  on  his  toib  tr !  £ 
oar,  that  he  oas  so  ioné  held  in  his  hand.^ 
Ko\e  i.v.Ae.  iW-oà.  XVI.  /^^e,  ^74. 

Kote   ^.p.A^.    'î^e    ao»e.    Vo\o    VI.    p.    eOi. 

Ko\e    A»P-Ae»    T^^a    do»e.    Vo\.    Vl.    ?\§ft.    ^^r^  ,?eO,'3f A  ,  ?c2,  Sei  . 

Kote   5.v.À?>.    Oâivisaev.Xl.    T?»-Te-,    XII.    i0-\5. 
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Tne  areotion   of   tbe  Dooand   haiî^fchen  enfcarsd   sa  aiuch  into   tae 
cuâtoms,    that  it  -va     aot   oaitted   svea   woen  oae  coald   aot   navs 
tae  daad  oa   fcbô  pyre,    Tn   tnai  cass,    men  bslieved   tosindèl/eâ  r 
Cfcîiieved  of  a  dut/   by  oonstractini?  r,ne  tumalasl    althoaôb   that 
.ïââ  gtnpt^,    it  «oiild  oroloïie  tns  meaiory  of   tû8  diead;    tne   nonora 
cendersd  to  tnat  fiotitioua  toaib,    evea   if  not  haviaé  tbs   same 
sfficacy  as  cramatioc  ànd  intermeat,    ^nile   a^aitiné  better, 
/ïoald   be  a  satisfaction  accorded   to  tde  ^anderiné  aoal.    Telanaa- 
oûa3   pcoposed   to  do   that  on  tûs  day   flitea  ûe  obtainsd   ih-a  cert- 
aioty  of  tns  deatn  of  niysaes;    ije  arected   a  csnotapfi   te  hioi. 

Tf    tns  development  of  conceptions  of   the   kind  of  those   that 
,ï3  nave  analyzed  coald  ùav3  been  3abjecT,5d   to  tha   raies  of   a  p 
risorous  loéic,    tbe   ^orsbip  of   tns  dsad   <oaId   nave  ceaaed  by 
fall   piéût,    ffhsrs  tbe  rita  of  crsoiàtion   pr-eviilsd,   îvery  offec- 
in?5  is   iaterested,    foe  sacrifices  offsrea  on   tne  toœb  nad   the 
ob.isct  of  snsar.Li)^.   '.u    ;ii-   1   v'  •■'   t-li'?  good   offices  of   the  dead;; 
«hen  they  were  shat  up  in  Rades,   oaa  ?fould  hâve  no  farthep  pe- 
asoT    'io  Ti^ka  ^ifts    bo  ■i,n*!o;    tnaa   in   ^^oiTier  on-   finis  ni   î-llasioa 
zo   ii  florship   -'.n^it.   ^naat   be  coar-inasd   en   c^icn    ^ani'/crcsicy   ja    'yaz 
tuDdlus    2i??ct-ei   "o   nne  hspo.   Tet   it   13   adaia   tne  anci-nt   bslbrf, 
tbai:-   iiisoic-s--!    Ach-.ll".?!,    fihea   in    Ihj  ôvaniné  of   lae  day   tnat   dô 
killad  H2ctop,    as  maae  xna   biood   of   tna  victiais  pan  aroiind   zti3 
Dody  of   ^atpocias,    -vnen  ot   fcn^j   TOPni:-}^  of   tne  ;riorro<f    tàd  Myciini- 
dona  cat  thaip  ûaip   and  scgttered   it  ovsp    i:.hf3  body,    «oeo  Aonii- 
ies   placiâ  his  o,în   haip  in   toe  banas  of   nis    tPiend,    /jnen  final- 
ly   apoand   x,û3  oyp3,    that  ne  sppinkleâ   sl'ùù  oil   anà   hOLiay,    aa 
sacPLfic33  sh33p  and  oxan,    foar  horses,   t«o  doés  that  nad   bel- 
oûûei   to  Patpoclas,    and   o^elve  yoan?  Tpo,]'*'1   priaonecs.      Doss 
not  one   fe^l   th^Pô  atill   in    JùàSB  iabations   and   Lnis  ;îlaaéat3p, 
ths  pecaisbeal  einpipe  of   tûa  prinsitivs  idea,   of   thê  nesd   th^t 
fia   fait   >jQ  fùpnisri    lisi.3  d-iad   ^itn   a   noansh^neiU,    •".ui'u   /iOdlî   pr.^- 
vent  niJi   fpo.n  ocrisnlrv^  bv    ii^ni&iùn,    .md   for  conoanioas    taât 
ahoald   SdPVi  nin   in   tae  toinb? 

Xote  2.p.A7.  iVxoà.  XXIII.  ?A. 

)^ote  -S.p.AT.  T^e  cowe.  XXIII.  \S5-io^\  ifr,-\Tc. 

Tnas   in   princel/    funeriiL   rites,    minv    «p-iita   ^Isc   P3Ciil    ':.n.f- 
pp33£diné   pa^iiTT-i,    .i,g    ob3  exprnae   :)f   anô   of    on3s;-:J   i  nconsistjac- 
i*^,    that  srcbappas   littls   tna   f^rclia^ij   ^nl    ta^  i;iiâéiriatioa, 
7.5t   thS'    adoption  of   a  nà^   pite  coald   not  nava  failed   Uo   h-5v- 


its  etfecîts.    ^rom  the  ffiODseoti  tû^t  one  no  lonser  believed   tiiac- 
tQs  ôead   iohibited   tùe  tomb,   ;ïtiy  di^  he  dsposiu  objects   thsre, 
/rhich  ^oald   bave  no  atility   to   it?  Râace   tn*  caatoa  of  bufûiné 
^itû  tti3  5eaâ   tna  olotning  aad   aras  of   tbs  daceaasd,    iosteâd 
of   bar/iû^   theiE  in   a   vault.    "Purn   ma  .»ita   my   arma",    aaid   Slort- 
nop   t'O  fjlys^ss,    "wLîh  4li   îflâb   T  ii«y«,"     Like^i-^e   -»aen   Acbillaa 
âle^  î?8^ion,    father  of  Andromaobe,    "ne  did   doX,  d.3spoil   înai," 
says   tbs   p02u:    A  rsiiéioaa   rsspact  forbade   bifD;"bat  ne   burned 
Qiffl   witib   hls  aftTiS  of  beaa^ifal   ^ork,    and   bailt  a  tuffialas   îoo 

Ko\e    A. p. AT.    Oàxjsse)^.    XI,    7A       Xll,    \2. 

itote    o.p.AT.    lV\oa,    VI,     À\'7-ÂA9. 

Tq  bbe  case  /rhere  tns  rite  of  craoBatioa  aad  crevailed  ovary- 
.«bei?3  ^it^j  tne  conssaiiaûcas  tbai  it  comprissi,  tûs  "^reek  cemet^ 
sriss  of  tDE  classioal  aéa  ^oald  ûavs  notbinô  to  naaoù  us;  tbc: 
piety  of  tft3  saccessivô  éenarations  foaid  no:  baya  acojrralatâd 
tihoaa  precioas  depoaits,  *hepe  ftrcbaaoloéisijo  iiava  foand  tbe 
bast  of  tbeif  crizas,  Ry  ^ood  forbans,  tbs  ritû  of  inî^ermant 
«as  maiotained  beside  Ohat  of  creoiation,  and  çvvn  ^nen  'iian  itîsî  ^ 
ase  of  bne  second,  it  .vas  tbô  firsu  ùnat  sl^3';s  raonainsci  tn^" 
oasiier  and  contpollar  of  tne  toîiib,  ,VQ3r?  i  ti  cosxis'csd  ^iûn  iû3 
rival,  3730  .vil;b  thosa  tbat  had  dropoed  it.,  iio  coûuiaaed  to  i 
iî;D039  practicea,  tnat  m  tbeory  foand  i.i  it  iione  tnair  .lust- 
ifioâtion.  Tf  it  ubas  retaiaad  aotil  fcne  last;  day^  of  atHiioai- 
fcy  ifcs  baciti  aad  sov^raién  eaipire  over  une  aoais  of  tne  psopia, 
by  a  sironésr  peason  its  aatnopity  muât  be  acapcely  ,*3ak^ned 
at  tne  andiné  of  tbe  apic  paciod.  Tbas  m  regard  to  tbe  coodit- 
ion  of  bbe  dead,  ^bile  ppofessin^  bns  bsliof  ,¥bo3e  firab  oai:-l.- 
ines  are  foand  in  Ho'iier,  Gr^eoe  did  not  ab  ali  idopt  ^^m   type 
of  barial  saf^^eat-ed  by  onat  beiief.  If  ûûis  type  bs  tbe/only 
on9  T.sntioaed  by  Hoîjbp,  tnis  is  becaaaa  darin^  a  C3rtain  tiis 
it  ^^as  in  favop  in  liû-  ciôiej  oP  Aeolia  .>nd  of  lonia  i.i  ^nion 
aoïc  DOtitev  assu.ii3d  its  final  form;  bab  ^iso  it  îcasb  nave  besn 
bat  3  i;8iripûpapy  fiauiùn,  and  a  li&ole  lat/ep,  tney  r^tarned  r^o 
bbe  cavity  eut  in  bns  pock  and  nnopa  ûp  iesa  ricaiy  larnisncd. 
rne  raodel  unat  tne  aatbora  of  tbs  liiad  and  of  tbe  ndyssoy  bad 
andsp  tbair  syes  and  acapceiy  racoénizad  Œttpsly  in  tbs  aioaads, 
tbat  still  pi33  at  aevspal  points  on  tbe  plain  of  îroy. 

^cbliemann  mada  sxcayationà  in  ail  bbose  buicali,  aa  «ell  \z 
in  tno  bill  in  r.ne  Gbapsonesus  of  Tbr^oî,  to  *bioh  is  Eitt^cbsJ 
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the  name  of  PcotesiLaa.   Thèse  excavations  permiu  thoàe  aonuiifâ- 

n%è   to  be  divided  mto  tïio  kinds.  Soiae  are  meraly  imitations 

due  to  tbe  caprice  of  a  Radrian  or  a  napacalla*  ^e  do  not  hâve 

to  occapy  oarselffes  «ith  thèse  isoitations^  interest  oaly  attaoû- 

68  te  tooss  tamali,  that  seeai  to  date  in  a  tiise  nsar  that  of  H 

Roaer.  3uch  appears  zi^   ba  tb3  caae  for  thau  one  ^SO  paoes  frooi 

GQô  Bûord  of  thô  Rellsspont  at  ths  foot  of  cape  ^iéeia,  .fhioh 

3tiil  pisss  aboat  40  ft«  froiD  the  levai  of  the  plaia.  The  poai- 

tiofl  occapisd  by  it  alloua  it  to  be  identified  ia  ail  probabil- 

ity  /lith  tne  œoand  alladed  to  in  the  HooDeric  poe.ua,  and  that 

âll  tntiaaity  haa  pleaseà  to  regard  as  the  tcab  of  Acoilies, 

Tc  is  indeed  a  aioand  of  aoderats  dimenaiona,  that  «las  the  aioQ 

of  ths  jfords  plaosd  by  the  ooet  in  the  naouth  of  Achillas:-  "I 

do  flot  adviae  yoa  to  make  the  tcmb  too  high;  bat  taat  it  ba 

sultable;  finaiiy,  yoa  »ill  aiake  it  lïidar  aad  hiiShar,  yoa  Aoh- 

aiaoâ,  îfûo  ahall  survive  me  and  remain  in  the  snips  «itû  nane- 

1 
rou3  banks  of  Dars",   Tue  aiauLioiitff  jl    this  inoaad  aï  bs.èe   iâ 

only  9=^.4  ft.  A  vsll  sunk  fronn  ube   sufEiriit  to  tn2  rock  foand 

nothin^,  excapt  to«ard  the  bottoao  «are  cio^s  oiixad  «ith  pisccô 

of  sandstone,  abovs  .vhisa  iayers  of  olay  àlteraâlisd  .îitn  a 

blackisb  soil.  Msitbsr  charooal  nor  Doaes;  if  the  aound  rsc- 

aived  the  ashes  of  the  dead  inoloacd  m  a  vaae,  fchis  isDJSit 

^as  not  foand  iû  one  coarse  of  Gùe  «orkoiea.  Hsls   cnis  a  true 

tOT.b  or  ;f33  it  a  carotapn?  Th3&  can  only  be  kno*a  by  entirely 

destro/iné  it.  This  loald  ba  aiach  troable  for  sniall  bensfit, 

and  perdap3  one  noalS   regret  havin^  caased  to  disappear  a  mon- 

amsat,  tocard  ^hicn  in  aeiuory  of  tbe  poet  nave  bocn  liurned  th3 

eves  of  30  gaany  obscure  or  illastrioas  travelers,  (?iû.»   1)» 

Xo\e  l.v.ii^.  IVVod.  XX^SIÎ.  2ÂÔ-2AS. 

"^oïiever  partial!  }  it  naa  rsaiainsd,  tne  excavation  saéficed  fc  > 
fix  approximatel  ^  the  aée  of  tbe  lanulas.  i^ohliaaûaoa  dividas 
intc  tffo   éroaps  tne  leesons  that  he  oollacted  thare.  Tnc  first 
comprises  tha  very  namsroas  fra^tnants  of  badly  baraed  vases 
^ith  shick  /îall3,  of  ^ray  or  blackish  pastv»,  in  ^iilch  he  râsoé- 
nized  a  common  po^tery  fabrioatsî  in  tne  Troad  froii  the  aiost 
remote  epoon  antil  the  oriëin  of  the  Aeolian  city.  The   second 
éroup  is  forisd  of  ths  reaaaias  of  a  finer  anj  better  barnsd 
DOttery  nrl-t)   a  r-?d  or  black  ôlaqe  dâooraûed  by  oianas  of  a  fi^c' 
tone,  that  rise  from  a  lign-  ^niadi:    MUàù   unis  Doticr-/  recall:^ 


1 


to  hiffi  13  tnat  foun^   by  ûim  io  the  VyceoBeftn  acrooolia  oataida 
tû8  royal   tombs. 

Sbafts  saok  in  aever^l  otnap  tufnali  ha?»e  ôiven  naariy  aiœil- 

ac  refaits.   They  ^ere  made  iq  a  «oand  sitaated  near   thati  of 
Aoiiillda,   âQd   that  Lecfaevalier  naaied  the  tomb  of  PatrooluÊ,   in 
thâ  Pasha,    Rasika  and  Karasatch  oooaads  or  toaib  of  Protieaièaa. 
ninoeasions  vary:-  thus  the  Reaika  mound  ia  7^2%%  ft.   ia  diaai- 
ôiisp  and   47,^  ft.    hi^h;    tne  Karaéatoh  moand  occapiaa  a  still 
larôar  area.   la   the  laat  bill   the  pottery  ia  ornaœeated  by   ia- 
cis3d  lines  filled   by   a  fhite  powdsp  witb   a  mors  prinitiv^ 
charaotap;    bat  ^ii.'i   i-n.o     shadea  the  resemblanc53  is  very  marksd. 
\To  cnsinnber  is  made  in  the  thicknsss  of   tns  ffloand;    aeitber  raosa- 
ins  of  stpuctarea,    daman  remains  aor  aven  vestiges  of   the  pyre. 
The  tomb  is  everyîfhere  redaoed  to  be  merely  a  heap  of  eaptn; 
tûis  earth  ;fâs  pilsd  over  a  creoiated  body  of   «hich  ao  trace  h 
has   beaa  foand,   oi  indeed  it   was  plaoed   aa   -3  seal  on   a  mémorial, 
tnai  the  piet-y  of  to?.  sarvi/ors  propoaed   to   enclose  /fithin   the 
tamalas,    if  one  aiay  so  speak. 

Moffhsre   but   in   one  Troad   and   in   Thraoe  bave  baén   f>afi>5   a   oa- 
(nalas  like   fchose  dsscribeà   by  thf   poaî-;      elseivner-^   thît   navi 
been   foanà    iasuli      ùhat  are   riçsholy   atl'.ribafced    r.o    fehp,   penod  c 
closely   follo.^ed   by  the  Doriao  invasioa,    fcne   iiype  of   tnoss 
b:)mbs   is   not  that   «nicn   as  hâve  definad   frooD   tda  Tiiad   and   od- 
yosey;    .fitn   aoue  secondary  differeocea,    it  is  nauch   rauber   r^nat 
of   tfta  Myoeaeari   aée,    as  atated   in   stadyiag  tbe  Attic  csnoeseries, 
and  eapôoially  the  oetnetery   dt  ût,nea3,    -ihich   séparâtes  the  in- 
ner  fronc  the  outer  CeraiBioos.   There  nave  been  opeaed  lany  to.Tfc  s 
containlnfî  pottery  of  a  very  oartioular  character,   that  archae- 
oloéiats  are  in  the  habit  of  tarminé  pottert   of  tne  Dipyloa, 
bscaass  in  the  iatarmeats  aeir  the  ^ate  ao   naiied   (the  doabls 
?îats),   37a!Dpl3s  of   this  Dottery  nave  oeeii  collected  in  éreauST 
nuinbep  than  slse^nars.     the  oldest  of  thèse   fcoiiibs  are  tuoac  of 
éeoerations,   tnat   by  the  date  ^h»n   tbey   lived,   coald   not  be 
vary  distant  froii   {.hose   Ijai^iûa  af   Hoier,    in  /Jhose   taies   is 
nnentioneà  only  a  sinéle  rite,    that  of  craiiatioa. 

Ko\e    l.p.ôO.    Itvàeeà    \n    A»\.o    «Anor    Vs    o    ce»e\eT\i    vûVere    t\\e 
r\\e    ot    crewoW-OTv    \ro  î    oVoxve    ewpXoueà,    ax\d    tVot    oppeors    \o    \)e\.- 
ox\|    to    \\>«    per\oà    tivoms    occupvj^Vnê    u»;     W    \3    t\\e    Cofvax\    ceiaeterv^ 
ot    )^bsot\\\;   betvcce.x    Vo\\cor<\o*su8    ox^à    î^onàos»    Oescr\ced    \,\y 


v»\\o\    oivo\o|Ve8    t\ye    eivtermeiita    tV-re   preôcnt   \»\,\)[\    \Vo«e    Vti\    borner, 
(,\JeX)«r   àVe   Ke\RTopo\e   ootx    ABaorVWt    \-^   ïorXexv;    XooYvrVcVten   d  ♦   ï. 
ïjeB,    d.    W«s.    Vw   C?ex\\n|en;    P\\\\,. ->Y.\.bX  .    YAosae.    1896,    v    2'3.<> 
252"^  •    T^«    reosoTv   \r\\.v   \»e   ào    x\o\.   \a8Vs\   \\eTe    on    t\\\,8    ce«eteir\(    Vs  , 
\\\ot   \,t   àoee  not.   aee.»    te  \x8   prooeà    oa   lSe\>oV|    \\\enVa,    X.\\Oit   \\\ea  e 
to*>oa    oTc   \\\oae   ot    t\\e   t^^»^   Sre.<V   co\ox\\,a\ô,    \\\o\    eatobWaVeà 
\icve«3e\\:cs    oiv   \^e   sYïoves   o^    CovVo;    me   Vi^cWne   rot^er   \o    aee    \x\ 
t.Y\\a  cei^eterv   \Y\o^    ot    oue    ot    "tV**   \od   Gor^axx   G\,\\.e8,    «\\Vc1n    \\\eve 
prcceàed    \\vc   C^rce      c\\\,ea,    onà   \B\\08e    veoWe    ore   ^ound.    oY    8ex)eToV 
pXoce'l   \.T\    \Y\ot   co\XTi\r\j.    Vï^-s'toVre    de   \.'»At\.   Yo\.    1Y.    ,,x>\.\\.  Cr3>. 

Xote    "V.p.5\.    Ot    oVX    atoXevietvta    oTVaxnt   ^vovk   •t\\e8e    exco>3  0t\oiv  a, 
■t\\e   moat   deoeXoped    \.a   \\\o\  \Teot\,tv|   o^    t'ae    exQC\5a\.\otv8  mode    \xv 
\?^\   \jTvder    \\ve   d\Tect\OA   ot    M.   il.    Ç^toVa    owd   «o\Rero\i   ox\   t^e   So- 
po\xu\aoV^    eatcxte.    "îXxe   rea%\\«   ot    t\vo8e    reeeorcYvea   ^ooe  'toeen 
|V>»^e.1i   b^^    y;)J,    ft    B^tScyner    oivd   1£.    PeraVua   under    X\^^    X\\\z   o^    ¥>\,w 
fe\\\.8c\\er   ?r\ed\^ot.    Ux^^e1^.    ^\\\ .    i??    .    p.    73-208;    ÇVa.    Y1-ÎX>  . 
ïapecVoWv    to    tVvot    l^TWcXe    8\vo\\    xse   cotva\oTi\\,>4    ^ooe   occo8V,oti\  \o 
re^ev.    ft\so   wore    t\voTv   o^^^   to<i^    ^?    ^o   ^e    toMT\d    Vt\    \Yz    )te«oVr    \\>  o\ 
M»    ^\T8c\^te^'d    ^xrsX    àet'^^*'^    W.e    cVoroctera    o^    tVve    pot\er^   ot   XYt 
C\pT^\ox\.    ^^,..ïv..    deW,    lT\8t.    \?12,    Vo8\    ^rco\c\    Juteux  ewsV .    p.lîA- 
\Ç2^,    î\.tvo\.Vvi,    o   \3eru    precVoua   po\tv\    ot    comporVaoti    Va    t^"^^V8V\eà 
\j>^    t\\€    reauXXa    o^    exooooWons   '•ode   bv^   >j .    PY\\\\08    ot   îXcuaxa   ot\ 
\,\\e    ocvopo\.\8*,    Ve   ^o^^^    Wvere    o    \.\,\,t\e    cet^etervj   coi\\e«povoneou  e 
«\,-t^    tVie   "»08\   oncVeut    \ox»i\î8   ot    Cefo«i\coa.    (.SreeV    text"^ .    Oiv    tVe 
cet>e\eTY   ot    ?o\.om\.Tve    ^e\,on4\Aè    ta    tY^e    tro-rsVWow   \>e\>»een    \\\e 
SlViCexvoeoTv   ox\d   l^omertc    o|e8,    aee   '^o®od\oa,       o\a\,oé\xe   dea   iluteee 
d"»  fttXvetves;    \?<?5.    p.    î'S-Îê»    Itvteriketvt    oivd   crewottoiv    «ère    proct- 
Vsed   t^ere    ot    t\^e    aoTRC    ttme. 

NÎO.V  not  ^ifchoat.  sarprisa  doea  one  varify,    tnâ-   if  aboat  tûis 
tiaie  tiîe  rits  of  cramation   jras  Qot  iiDkno-»a  in  soûtineatal  Graôca, 
it  waa  practisad  thsra  bat  sxcgptionaliy.    Oa   zhz  19  toaba  of  u:;c| 
Dipylon   ancovered   in   the  campaiôn  of  lî91,    th-sfe   /jd3  onl./  oae 
ia  iïhich   was  cartâinly  barit^d  &  creiafced  dead  pscson,    àn^   ys;t- 
i'ù  is  one  of  those   bûat  frofu   toa  aharactep  of   thfiip  eaaioiteiU 
«ppaar  as  latest;      in   ail  otli>:3Ps  neve  found  ennire  skaletons 
or  bon33  not  oalcinad  by  fipe.   Tae  rite  oî  creaiafcion  never  or^-'- 
vftiled   entirelj  in   tbe  aatiqae   »orid.      Tne   ocor  seesi  to   nave 
al/iays  pceferred   interment,    tnat  cost  leaa;    bat   the.j  i^ere  not 
alone  in   interriné  tûeir  daad. 

Xotc    ?,p.^\.    ?Vx\    Attt8c\\er    ?rtedVot.    p.    \0À-^0?;    1A?-Io0. 


-in 
?oo\o   OrsV,    «Yvexv    Vxe    excooaXeà   t\\e    o\àeB\   ce»eter^    Vu   S^TOcvxae, 

\\,OTv«.    l^KotViVe   àeéVV    sco>a\.    \Ç<Ï5.    p.    \i©-\\i>. 

In   tfie  Cvemetsry  ^f  tne  gipylon  antil   tbe  6  th,   S  tb   and   4  tn 

cjnntariss,   the  orsniated  desd   are  mixed  ^itû   tûoae  lûtsrrsd;    y 

4 
yet   ail   thase  toœbs  évidence  â  certain  fraedom,     S"or   ^.rescs  it  ~ 

3elf  and  othôi?  ooantries,   the  fcexcs  of   ihe   aatbors  âttest   ths 

1 
5i(DaltaQ30U3  a33  of  ths  t^o  rites,     TTnlle  ai   ?^cai3  most  of  tne 

dead  itsre  laid  on   the  pyre.   ons  of  îbs  ^caatest  faaiilies   of 

cna  city,   tûa  Soraslia  ô3ns,    never  éave  ita  daad   te  tas  tire, 

^yila  *a3  t-he  first  Corneliaa  thaï  «as  barned.   Protn  faar  of 

popalar  vcn^aancs,    nis  raltivea  dsparted   frosi  tbs  establishsd 

castoiî  for  nifii, 

yote   ^.p.r»?.    Ço\oxv,    8uppor\\,ui6    Xie^ore   Wz   Loceàewotv\.ox\    orViV- 

t\\o\    ot    So\o'»\,ô    08    ot    f^\\\eT\«,    W.e    oorpse?    \.t\    W.z    YouAiS   \\oà    \\\e  \v 
\\eaà.a    \\ivne(i    tovtorà    We   \Bes"l,    Mi\\V\e    \V\e   ^eéox'OTve    turtved    W^e» 

\5ut    Wz    o\2jec\\ot\8    preaeriteà   \)\\   ^\to    osaviftcd    tVie    cwrewt   viaoèe 

\0TcVv.    Ço\ouv.    X.    A-'c";.    Wevoàotvxa    l,V .    E"^    flveTvtVone    \Y\e    wYxtureo^ 

Kote   ?.p.    2.    'Y\^e    Btotve    a\,o\38    vceve    ^o\ix\â.    \t\   pYoce    o\   ¥Aeu8\fc. 
^¥.p\\emerV8.    1BÇ^9 .    p.    \?.tV    ?ov    \\\c   orronèemeiv      o^    "^^e   towbs   o^ 
t\\e  X)\.pv\OTv,    see   ^Vn    i^WVsc^er   ïr\ed>\ot«    p.    9a.    lOo,    \12,    \3^. 
TV^eve    \»ere    x\o\ed    \t\    \Ve    e.oT\\\   ooar    tVose    p\\s    ot    ^V^e    c.erow\.co? 
Wocea   ot    co\OT,    \\\o\   vc«re    exp\o\x\eà    os   Pe\,x\*    We    troces   of    c 
cXovj^    VoVà    Oïv    \\^z    pVoTvUa    t\\ot   couered    \Ve8€    p\,t8.    ip.    lôO'^  •    «Y>o\ 
prooea    \>\o\    \V\eve    vko.i    a   cVowPer    \ii\,\\\    Vts    ceVVVx\^    Va    \\\e    trVpoo 
fouxvd    \.x\    W'Z    \,ow\3    T\eor    \\\c    abot\o\r.    ^^    \\et\      MA^Y.    1??*    .    p.Âli 
p\..    IàV,    swcV    cm\    e\e^ox\\    ortxcVe    \j!0\x\,à    no  t    V\o\5e   P^el^    exposeà 
\o    coi\toc\    \aVtV»    \\\e    woVa\    eor-tYv,    \iV\\cV\    \ïOuVd    rooe    sooxx    corvoJ- 

Like  the   toaijjg   that  ne   found  at  Vycsnae   in   tne   enciosare  n^    ' 
tne   ^atB  of   lions,    Dhs  lomb   of  tD3   Dipyion   13   a  pic  iu^   la   ti: 


^7 
aarth  and   soTir-Mji^-o   l:LiJ<:  -   nIVù  dry  atones,  i&at  rsoeiïed  aitoar 
atone  alabs  or  wojàea  floors.   Tne   projectiona  maie  ^t  ooi^-hei- 
àn'r,  oP  the  lonéef  siàaa  œuat  bave  3Uûportad  this  coveriaé.   ^o- 
mstioiôs   the  akeleton   ^as  depositsâ   ia  a  clay   vâ33;    tiiis   /^as 
dona  fop   s  cbiid   anâ  S7sn  for  adalts. 

eà    \\\e   rewoVns   o^    o    cV^Xà    \s    A.e    t^»    \.ot\|    oTvd    ^,0    ^X,    \t\    Vts 
éreotes'l    d\.o»e\er.    «yVc    (ieod    »oi\    bvxrVeà    t^ere\t\   couXà    ot\\\i\    >ûc 

TUS  piba  of   bûe  Aoheniaa  câmetecy  are  lésa  âesp  tnaa  are   tto se 
of   the  necpopolis  in  wnicn  *ere  cari3d   «ne  oredecesaors  of   tije 
AGrids^:    iihe  bottDic   ??as  only  f.r  ft,    bslo»   tne  sarfaca,    and  the 
à7eP3ée  dinnenaions  of   thoae  pits   »ers  only  (=^.f^  ft,    loaé  by   4.^ 

ft.  j»ide,  This  différence  iâ  ohas  explained.  ^xcavatioû,  built 
chanbep  surmoanted  by  a  doDoe  or  cavity  arranSed  in  tbe  rock,  t 
ûhe  Mycanaean  toinb  ^as  toat  of  a  faaiily;  tbe  fco-Bb  of  the  Oipy- 
icn   câpely  r-eceived   oud  a  cjia^la  corose.    At   j'isasis,    r.»o  or  tz i - 


fnpee   bodiss   R^î^e   sjoietinaa  oliceà   in   tùï   saisa   pit. 


'J3  N'Jiîtam- 
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at-io  oriansanion,  nsitùôr  ai;  Atcana  noi  riiiausii*  in^   i^jai  ùî/3 
ôoaic  aeads  piaced  indif ferertly  uo.«àrd  aortij  or  soahi),    ejât 
op  (fesU  At  Athsns,  tbs  oorosss  ^eûe   axtendad  at  fail  ien^tn; 
at  T.isasis  thsy  soœefciiTies  lay  on  the  left  side  «itn  lags  ccosarJ. 
'^ttichar-  at  Atnens  nor  at  lîltiaâia  ia  thsre  a  traoe  of  a  «oodcn 
ooffin;  the  bodif?3  Tiiist  bave  bsen  «rappel  in  a  ài^^ple  shpoad, 

Kote  A.P«ô2.  ¥premer\,3.  IP^^Q.  p.  190. 

Kote  l.p.oS.  TVc  ao»e.  IPP?.  p.  Mh,    ML. 

The  atùio  tomb  is   tnen  moee  modeat  tban   tnat   3f   Vycioa:    bat 
like  tnat  it  37idonc33  zne  saxie  id^nas  and    bbc  sams  beliefs, 
,=>3cpificea  appear   to  baiva   bsen  offered   to   iiiia  ddad   oefor-j   io- 
rjep(Bea&:    ».nere  «îrp-  foand  ù-6C^   uns   ssnes  âxOi   bones    .>f   ^tii'nal.^, 
eibner  in    &he  eaetn    filliné   ihe   pifc   .>p    m  ^ne  plicess,    ^ners 
.'rare  plaoed   tha  food   pptiîpaL^'^d   for   {,he  occaoant.  of   zae   toab, 

Kote    ?.p.t^?.    liT\    î^tWscYer    ?rVôà\\of.    p.    197,    i2r,     \?2,     iA\, 
lA*?.    ?VV\.\os    o\so    vecoifcv\\xe<i    ot    ?\.c\i3VB    XVz    rewoVtvs    o^    socrV^l - 
ces.    i,?.p\vemerx8.    lî'P?.    p.    X'è.k^  » 

Vicions   liaaids,    To^ter,    milk  or   wins,    fiiast   aav^   bîfM   ponrad 
iato  ordinary  7a323   of  ûsatfy   fcrm  an3    îitnrja.;  ora.-i,n:,:;tc>,    /nijot. 
battoms   are  sïiill    blaokened   by  saoke:    before   pasoiné   mt:   tne 
toaib,    th0S3  ves3el3   ùad   already    Ions:-  B'acvel   oa   La3   naarua   jf 
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tbc  Qearth,   On  tha  oontrary,  the  hydrias  found  in  several 
tombs  are  vsry  carefully  oiada.  Thay  ha^a  a  vary  élégant  cap- 
vatara  and  are  dsoopated  by  paintinés.  Et  is  su^éssted  fchat 
ïihôaa  hydrias  containeà  the  fater  for  the  bath,  that  tûe  yoiin^ 
aian  or  éirl  occupyind  tûe  tomb  ^oald  ûave  takaD  on  tne  eve  of 
nar-piage,  if  deatii  nad  not  ooflae  earlier,  ^e  anall  bave  dera 
the  iïio3t  anolent  form  of  tûoae  batû  vases,  tfaat  in  tha  cladâ> 
ical  adô  *ei?e  castoœapily  olaced  on  tha  tosabs  of  tbe  anaiarcied 
pdpâoaâ,  !Den  or  sfoaien,  and  that  latsr  wera  cnisalad  on  tne  asar- 
ble  of  tne  stsles.  Tners  is  farther  nothin^  more  tban  a  (cepe 
aymbol  in  tha  représentation  of  the  batii  vasa;  bat  for  tais 
ayoabol  to  ha\re  been  familiar  to  everf  aaind,  «as  it  not  ascèse- 
ry  for  a  precedin^  tioae,  when  the  act  tbus  represented  fas  re- 
âlly  oerfora-ad,  ■vhen  the  bath  «as  actaaliy  ponred  into  the  fun- 
arary  lîath  vase  and  enolosed  in  the  toatb? 

i^o^e  S-p-â^.  T\ve  so»e.  p. VIT,  120;  p\.  oiM,?. 

p.  iA3V 

Kote  "5. p. 03.  TVe  &ot^e,  p.  lAÀ-\Ac 

Ail  thèse  veasals  warts  arrsnôed  aa  if  ^.he  !iiaiju=»c  of  b^ii.  d^- 
ellin  actualiy  had  aaad  bheaiè  fcar  the  vessels  containia^  loe 
b^veraâes  «ar^i  caps  of  varioas  sizes,  and  in  ohe  neck  of  bhs 
hydria  /las  placed  a  sort  of  iadle,  that  served  to  dip  ont  tne 
liqaid  filliaé  the  éreat  receiver.'^  The  little  phiais  ifsre 
fillad  siitb  perfamed  oils;  nhen   foand,  Ovie  of  them  siill  nad 
its  clay  stopper, 

Kote    6.P.53..    TVe    so«e.    p*    \kr>* 

The  dead   /»ere  decorated  by  Jamais  like  thoâe  he  hàd  fiora  in 
lifa,    bat  le  £3  heavy.  ~  Tf  it  /tece  a  man,    ha  n^d   afc   his  sida 
nis  iroo   s^ord   suapèndsd   by   a  sùoalder  belt,    ind    bsiiestiti   nis 
bands   ,t3Pcî  his  daéésra  and   hif  spears,  '  ît   it  .«as   a  iomaa,    acûL 
iiar  /vôce   placed   boxes  decorated   by  overlays  of  bons  or  i/ory, 
in  /rhich   she  formarly   kept  hsp  .ie/ials  snd   ôoilab  arbiol^a. 

)(o\e    2.p.oA.    T^e    8o»e.    p.    101-12.?. 

Kote  ?..p.5Â.  T^^e  so»e.  p.  lO^f,  lOÇ,  133.  Rovi^el,,  \e\nc  \eo«  ol 
^Wxew»  ot  t.'^ne  \\.v»e  ot  ^^e  excooo\\.OT\«  o^  \V\e  Cero»\co»,  o\ao 
\B0«  o  vcVtTiefis  ot  ^^  &  pTceôôxvoe  Vu  \Vv«  wost  otxcVetxT  \om\)8  ot  o 
**Veo\3\i\  a^*orà  \b\.\,>>  o  vtooàen  \\at^à\e,  ot  o  *Vex\àeT  \^x\\.\'e  oxxà  o^ 
X\»o    ^ooeWxv    VieodS;    oV\    \^oa»    orw»    \Bere    ot    *o\V    'wotx."'"' 


^9 

ev\a.    \ee<3.    p.    1? 

)Jote    i^P-^A.    J'Wvetv.    *\\\.    \P'3'3.    p.    \20-i2^.. 

Tftere   fsre  not  takea  from  tbose  Graves   tfas  statuettes  of  terra 
cotta,   rade  iaoaéea  of  a  diôty   protecting  tha  daa5,    tnat  aboaai 
in  tbe  'combs  of  tûe  s^ycenaeaû  â0e;    bat,  at   Isast.  one  of  tnosa 
pita  bas  yielded  litla   fiéarss  of  i?ûr/,    that  appsar   io  hâve 
played   sn?  dame  parb,'^ 

Yll.    pV.    S. 

Tlhere  the  riw8  of  creoiation  ^aa  employsd,    tbe  equipmeût  ret- 
ciiû35   îihe  sajiS  character  a»  iû  fcha  tombs  of  intercaniis,   Tfas  pit 
is  sifflilâï?,   ani  tiiers  <î3s  deposited  an  eacir^  assor  .aisab  of  tii  e 
3ame  ^ases.   înace  is  oaly  one  differsncs,    Tûe  calciaed  boo^s 
cird  iûclasei  ia  a  bronza  ara  deposited  as  tne  vary   bottoaû  of 
uQS  pit.      iî;ls-5,^fî3r3   tnat  ur-    tas   saDPorSar.   by   a  tripnd  of   v^ry 
carefiii   exécution,    f^ié,   ?). 

yo\,e    e.p.oA.    T^ve    so»e.    p.    9\-??.,    \CA      \Cc. 

Jîote    ^.p.BA.    At^^en.    ^\^\.    1???.    p.    AlA»    A'iti.     îV^e    urn    xoê    xxct 
^o\ix\à    \xv    p\oce    ox\    \\\e    trvpod,    «\\\cV    \voà    Xieen    o\3eY'lviVicveà . 

papticalarly  by  its  extsnial  par?;,  tas  t-ooib  of  cne  Dipylon  is 
distinôaisbed  froïD  th?  Mycenasan  tomb,  rt  iika.tise  peoomsnds 
itself  by  a  visible  sien  of  tne   affection  of  tns  sarvivors;  b 
bat  bare  ihnu  siûù   ffas  aeithep  toe  taoQalas,  as  andar  ths  ^alls 
of  Troy,  nor  tns  decorated  atelô  of  Vycenas,  If  taere  hâve  been 
foaad  a  Athans,  ?l3asis  and  io  otiier  csaietsriss,  some  stones 
in  the  forin  of  alaba,  and  tbsc3  is  reasoa  fco  beliave  tnat-  tus- 
se ^sr3  fopmerly  3rect3d  over  tne  toubs;  taese  ftava   siionss  al- 
gjost  roaéb,  bhat  bear  aeitnsp  fiéares  nor  moaldiaéa  of  aay 
kiid.  (7ié.  ^)J 

Ko\e    \.p.^^.    p.    IrA.    ïpY\e»,er\a.    \9??.    p.    175,    179,     \PA. 

Tas  art   that  auffer^d   Isasti   îvoiw  ti?   nipj/cirisnj.sat  ôt    vOi 
?re3k  ^opld   and   tha  lassania??  of   indastrial   activiay  /^as   laat 
of   ttia  Dottsr;    tue  nesds  XiO  oe  sabiafied   fl3P3   t:o  variadfor  ib 
ever   bo  bavs  ceased,   even   ia    bha   obosi:   i^roubloas   timss.    Tnaî:  r 
relatiive  siaperioricy  of   tne  cerainist  saéécôl-d   tne  idea  of   ce- 
qairin^  from   it  t-hs  monaîr.ent,    ^nich   forued   the  visibls  portioa 
of   the  tofDb,    Tsrra  cotta  tUaa   replacad    Lbe  chiselad   stone;    a  ?. 
olay  vase  ïEOSt  fpeaaeolly  served   as   a  flionaojeat.. 

la   uhc  historn  of   tns  :^ree;.  toaib,    taare   is   do  otûsr   uxampis 


r 


^0 
of  3110Û  ào.  arcânéeiidnt;    neaoe  ic  <fa3  not   r^apsctisâ   at  first.  A 

Above   tne  toiubs   neve  ^athsps'ï   fra^ocsnts  of   iaré^   anâ   oîacn   oro- 

a:Ef. atr:   vases;    but  men  iasaéinsd,    tiiat  accord ini^   to    a  c;iist:>DR  pce- 

vioa^ly  nDeationsà,    tiiose  vases  ^ere  broksn   oq  tne  .lay  of   zhe  f 

2 
fuaerfïl   rites   an5   oast  iato   tbe  6j?ave.     Tûat  laa  ar  srror.    Mati 

learnad  thia  ?îhen  aae  of  tne  tomba   reoenôly  axcavated  oas  of 

tnest  zasea,    tîiât   fillad   the  fanction  of  atele,    *as  foaad   la 

tna  same  position   aasiéneâ   to  it  au   thc  !iio?BeD&  of  oo(r'pl8ti:>n 

of  tbs  obaeqaies,  and  by  maans  of  tùat  dis'covjfy  ùas  beea 

restored  tbs  primitive  appearance  of  ali  Ihat   entir-ety.^ié, 

4.  ■ 

Kote    î.ç.'ôÂ.    çouet    owà   Co\,\\éTion,    \\\,s\o\re    ic    Vo    CerooiVoue 

i&recovxe.    p.    9A.    ?V\\X\o8    V<od    oXreodvj    no\ed    \V\o\    \\\e    (vo*'»ei(\\8 

of    oevu    \ori|e    ooaea,    WVe    tV.ose    o?    tVe    î)\pu\on,    ^aere    ^ouïvà    ol 

0    VeocV    deïvsvYi\,v.    ^^'-S^eT    \\\ox\    \\\ot    of    "tVie    \j0  5es    o?    ss^oWer    àv»- 

et\s\,ox\8    pVoced    o\    tt^e    bottow    of    tV.e    pWs;     b\i\    \r.a"i    pecu\\or\Xo 

xcs    xvoX    eïcç.\,o\Tved  ;     V<e    ceWexjed    t\^o^«    l\\oee    A>reo"l    ootea    Voà     ser- 

■oeô    os    ossvior\e«.    'l\'r\o\.    cû*pe\.\eà    Yi\«v    \o    oX^ox-vàoxv    \.Vcj\.    co«^ec\ure 

vfOB    tYe    foc\,    \Y>o\    \\\z    fvoé»eTv\,6    of    tVtoae    \30«es    oppeored    o\    c 

aVVJViX    5\B\ox\ce    be\o\i!    \\^^    octuoV    svirfoce    of    tVe    éTovxïxà.    l^îpYve- 

»eT\s.    \P?9.    p  .    M  L  \  - 

)\0\z    "^.p.ôA.    lt\    \,Yve    oâded    sVetcV,    Vos    Xjeen    restcTeô    otxVv)    \\\e 
fVooT,     odded    \i\^    our    or\\s\,     otvd    \Ve    \xpp«r    povt    of    We    \DOse,    o\,- 
reodvi   vcs\ored   \3\^    tr^cVcixer. 

Above  the  arn  or  sk$leton  and   supportai   by   a  floor   /»às  a  C3c- 
taia    thickfiSis  of   sartn;    but  tbe   pit  ^as  mot  entirely   fillaà. 
Tuât  reœaiued  half  amoty,   and  in   thiit  caviicv   ^ù  >!boat  ^.'^  fl-. 
abovs   tbe   boctom  oP   ciie  pii  sas   placsd    ùhb  vase,    tbat   took   tbs 
plaoe   of   a  aioaunaent,    soGoetiines   a  êreat   aQip.^.ai?â  /ïita  foar  nand- 
l2S   aid  30!ï!8tiiiies   a  cratera;    it  had    tins   root   3:iG   m   tûd  fiil- 
in^,    ^biorj   é3ve   il-  a   beariné:    fer  hal*  or    ifio   Dnirds   ita  n3i2:)  l, 
it   .'ïùis   prot3ot5:i   by   tni.;  /laila   of    iae  piD;    S3   tnat  one  of   the-ii 
retcaiiK^d   iacâct  jd  to  thp-  If^vel   of  tne   bànks   of   tne  pit:    &û  = 
apper  oart   aione,    mai:  i?033  above  éroacd,    bad   bsan  ora^naj.   Ta 
3Dit3  of   tbe  frâf5ili!:y  jf   ta2  aiatanal,    ^^noas  ciay  o-jonaŒ-^ntJ»  y 
yst   off3i?3d   r36r"^.9iT   ^^aapantaas  of   âaraiiijri,    ^snils    'în^  ceiiiebery 
iias   protiicrjsd   fronri   profaaation   by    tbs   Di3U3   care  of   tae   faicii- 
les.    J'hose   vases    vsre  of  very   érsat  diaîsnaiOQâ'    oûî   of   tùcoi 
aas   baîîn  restor-sd   at.   the  maseua.  of   Atnens   min   i  nr.i^nz  of  S.Q 
ft.;    anotiier   fcora   taa  sama   plaoe   ia   ^.^^   fî.  ;    toat   fioi'i?   cioov.. 


tûe  tomb  as  rapresaatei  b,/  as  «aa  ^.^  ft,  To  vassf  of  tbat  ûai- 
dnt  it  ?738  nec33S5ry  to  ^ivs  very  raaistanis  43II3'  ail  theaa 
vases  are  HiOre  oliàn  ^/^  ina,  tnick;  tuas  tney  ^ere  aot  afc  tne 
meroiçp  of  a  aliéht  acciâsabal  abock;  to  break  thaai  reqaired  bl- 
Oivs  of  a  stoûe  or  â  baainùdr. 

Rofever,  avan  if  in  ttiase  conditions  tta  vass  nad  not  tde 
30lidity  of  tce  stèle,  ii;  offeesâ  xoe  advantiaée  of  farnishioé 
tae  artist  a  maans  of  expreaaion  ûqûcô  in  harmony  ifltb  hie  ia- 
axpefience,  The  scènes  linat  ne  desired  do  espresait  to  dafine 
thô  aïOQiimeat,  es  naà  less  dlfficalt'5  in  tracinê  on  fche  clay 
■itb  the  brusb,  tban  to  ascddl  thaoi  ia  tbe  calc^reoas  tafa.  Tr»e 
drawiné  ^aa  indasi  sinéalarly  a^k^ard,  bat  it  /«as  impossible  a 
aoû  to  asize  ths  aasanin^  of  tbe  pictaree  decors-tingî  aû3  bodisa 
of  oDoae  yaâes,  paintm^s  ^itû  taaoQes  suppliad  even  by  tae  fa- 
nerai cérémonies.  Thèse  cérémonies  »ece  diyidad  inbo  several 
aota  by  las  paiûtec,  dacn  of  /«nicn  «as  represen^ed  sep^mt^ly, 
Th3/?2  ^as  fifsi  tne  esxocsars  of  tncr  bTdv  at  r,h£  hoasH,  tas  oi-j- 
tnasis,  /ritb  ^hst  Rofr.er  calis  tae  ûra^nin^;  in=  36dd  .^as  jxica- 
iiîcî  on  ûis  bsd  «fith  faoc  anoovs^ed;  tn.3  re..i3ti7e3,  frieids  iud 
tùa  .vo3i£n  of  Dhs  fajiily,  bôatin^  tneir  br?î5?t3  and  neapiné  iin- 
ir  nair,  addP3SS3d  to  it  «inosa  paôèionate  apostropûss,  ^nosj 
tradition  is  pesservsd  in  Greece  in  tne  "ffiifoloéhi"  of  tne 
Maniotas,  tbat  éraatly  reaeasblea  tbe  "vocaro'*  or  appeal  of  i, 
tne  Copsicans  (Pié.  ^):    bat  what  oositively  attracted  tne  mal- 
feitade  was  tbe  transfar  to  une  caoQSiiôi^y,  lùba  ''scpnopa",  Tbe 
coacb  ;fith  its  funepal  bardsn  /las  placed  on  a  càir-  dca^fn  by  nor - 
ses  led  by  oaen  walkiné  bafoce  tnem.  On  tbe  toodaa  piauforta  dr- 
à4n  aloné  bae  streefes  one  asûapners,  sooie  koeeiin^  and  jiba  oth- 
3P2  standinâ,  »ere  ôroupad  acound  tna  body,  attenné  continaed 
acreams  (^i^.  ^).  Tne  fanerai  car  ^as  a  sort  of  moviné  tneabne, 
like  tnat  on  -«jhicn  Tnespia  Iitar  disolayed  baddmé  cps^edy  in 
tne  toifna  of  Attica. 

Tbers  flûpe  psphaps  also  darnes;  men  ask  if  in  tne  sariea  of 
caps  rapresentad  on  caoae  v^ass  lasr,  not  bs  asen  a  ppeparation 
for  tbe  races,  that  occappsd  aftep  tû£  intsraaenu  of  tne  corpsà. 
(  1^.  7).  Tbe  DPize  of  tbe  race  /foald  n^vt  oaàL   one  of  tnoss 
trlpod3  sometimes  represented  on  tûé  nacks  of  tce  aoûpnoraa,  a 
and  an  example  of  t?hicn  «as  foand  ii  one  of  tnr  uoiiibê  of  th? 
Dioylon  (^^iés.  ?  and  R),  Tbese  eqaestpian  âa-nes,  niuî-.   tns  tri- 
Dods  contasted  there  vould  stiil  ht   a  triit  conn^ctiDi?  î.ii^  ^1^=^ 


of    fcbe  Dipylon   fiitù  T^na   Hoiriôric  aés,    sner   «ace  rendered   to    cbe 

princes  ûonors,    tûa  castoai  of   wnich   fas  lost  amoné   bne  aistop- 

ioal   oreeka.   Tiie  apparatas  of  fehe  obseqaieîi   at  Atheaa  coatiausd 

to  b3   simplifisà.  That  différence  bet/reen   the  accients  anâ   thc 

ne»  castoœs  ^aa  takan  intD  aocoant  bv   the   Afcnenians,    it  is  re- 

oailed  b7  tins  autfaor  of  the  dialoéae  oalled   vinos,    bnaii  has 

C0II13   to   is   iinder  tûs  naie  of  Plato: —  "Tnoa   kQC/ïsat",    says  one 

of   tiic   speakers,    "that  tocu   hast  heard   pelated   fhat   sera  oace 

a.îîon?^  as   the  rites  observed  ooncecniaé  the  dead;    before   the 

proosssion   nt  sle.v  victims;    iinan  .»e  caused   the  oDarchiué  af   «o- 

mea  carpyioé  vases   fop  the  libations  and   tn<?  bafen,    >îofeliine  of 

1 
ail   Lbat  ocours  no^",     Ihea   >olon  enacted   a  la*  reéalatin^  tbe 

ordep  of  tne  funsral  rites,    that  lifuited  the  oost  and  fopbade 

too  rioiay  an  exoresaion  of  aorrow,   hs  oaly  hzi   to  cidify  tha 

custoffi,   only  to  record   the  changes  beéun  to  be  i.xtrodaced  ia 

9 

castOŒS,      Vinds   ^ere  c'aitivàt;:3   and  refin.n;    fuei   inaalt-  j    if 
nnci.''8   .ïa3   noi   soa;eLijiijfc^  âlii^ntly   barbarie   in  tùat  profaaion 
of    ^ealt'i   case   int-j   the   tomb,    la   ôhosr:   oiercin^  cri^^â   uu'ùiL'iâ 
iû   ûublio,    iii   thoae   imnoderabe   ani   taljijiw   xaïuiodoiit   f^esiares, 
nhoB'à  violence  caused   non\er<   to  forâsb  even   iriOàesi.y:    ii  -vas 
felt  that  ^reaier  discrétion   and   restpaint   betht.c  saitai   tne 
aadaess  of  the  last  farô*«eli. 

Kote    l.p.ÔP.    yiVtvos.    p.    1.    On    XYz    weoï\\.x\é    ot    "^^a    xacrà    Xvere 
extp\o\jcd    \;vi    ^^^    o\x\\\or    to   àeB\éTi\o\e    \fiOwiex\,    WVeToWu    »c  ctterVtvt , 

Note    Q.p.59«    Ç\\xtorcV\,    So\on   XXI-    \3e'»oat\\ex\es    3|o\x\st    Mocor- 
ootos.    62. 

BefoPc  taose  Bcpuplea  opi^inaced,   a  resi   spectacle  .ïaa   tha 
buriai  of  deceaaed   of  hiûh   rank,    as  divinad   frox  tne  enorioas 
vases   thaii   -ve  bave   ds3cpibed.   Those  .Tiust   be  vcry  dear,   and   couli 
only  be  eifecubeà   for   tne  first   per3jna?  =  c5   of    th-:  city,    for   tlie 
chiefs  of   the   "n^acrspieîs":    n   t.he   aavil   sceacS   i?i;5ar.;d   in    the 
lovep  aetnes  of  tne  décoration  i3   pecoènized   an  alIuai:Dn    uo  1ïi 
title  borne  dariné   life   ano    t-o  t,he  maneavres  direcLsd   by    tne 
iBda  or    n;;l;l  •   i-i;'    ,    l'A    nemopy  of   ^hoffl  had   besn  erecled   theae  -n 
rnonainôits.      Tn<-,  entira  oity  éainers:^   to   tn--    fiMer^l    oroo^asionN 
of    i:ne  n^apabrldea   aa   to  a   festival. 

Xote    ?..p.F,P.    Ww    J>\t.    ?r\eà.    p.    \r?,    \?>3  .    T^^e    exercvaed    ooe^ 
\j:.\\\,cV,    presvled    tVc    «vovicvo rVes    ore    repvesex\\eA    \\ere,     os    on    ^Ve 
ft\tVc    8te\e«    0^    tVe    p    \V^    cent\ir\,i^;    o    Vorse    Is    \eà    \5\j    o    proo» 
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Tb3  vasss  that  farniah   as  .tifcn  tnis  precioas  information  faad 
aaobaer  oarpose,    tiiat  re/eals  a  carioos  peouliarity:  -  thay   bava 
ûo   bofcuonj  or   tûe  bottom  lâ   pierced,      [s   iii  aapposact   tnat  tûia 
bottos   «as  ofnitfced  only  to  3av8  labor?  Tbat  is  not   otobable   ^ 
/fitti   tii3  înâ3t3r7  of  tns  ^orkmen   tha     fashionsd  at'ticlea  of   that 
beiéht.    If  thay  5id  tnia.    it  was  for  tnotives  of  a   différent  k 
kiad,    The  arrangeaient  of  tne  "tomD   of  the  Dipylon  iŒplies   tba 
jïor3iiip  of  tû3  dsâd,    â  ^orship  naving  one  of  its  moat  important 
rites  as  tnat  of  tbe  ooarishiiié  libation.   3ae  cecallâ  tûoae  p 
pifcs  ^ith  ^alled  siies,    in  ^bioh   /te  fodûd   ai;  Tii^yns  and  at  My- 
canas  cavitias  into  «bien   i?as  forisarly   oonrsd  tbe  bloo5   of   vie - 
tima,    «iae  aad  iiilk;      at  bottom  only  an  earthan  atanail    tn^'ouén 
iiùïQi'i  so   raaoa   inair  aiia,    uiiiâôd   tbe  liaaid-s   inf-ended   for   tne 
û-jûL*i5Qai6ii'u  of   tae   JCcapanL   ot    vo-?   St^-Dalcnre,      Tas   firi--   vi:;^.-. 
olaced  over   thosc    Ti^rcjài:'/  oavities  .T-ist   liavo  De^a    ï^û   riplaoa 
thjsa   basins  of  masoncy,    Tas'c^îad   of  flistrioatifiÊ  au   ranija.   thc; 
libation  on   the  éroand,    it  ^as   tnas  caased   i-o  ran   int--:i   li   reoe- 
ivec  piacdd  over  t,n^  ooros-s,    and    r^binn  ooaid   pa-3:i    Uifo-ii^ri    tha 
orifio-i   by   flhicn  tne  iiviaé  aoiiaiunicated   .vitb  their  ieii,    Tn^ 
cofDmoaeao   .iar  safficîd   £0   fuifil    ûbàt  office;    bat  oncî  taat  t 
fche  7ai33   was   bosre,    placed   in   Che  ceinatary,    it  ^as  salaréed 
and   ^as   dscorated   to  sm  a  of   it  at  tue  âatLc    tiffie    ôbe  si^n  of 
th3  tO'Db,    tns  évidence  attastin^    tbe  sapreas  boinaéi   candared 
tD   tbe  dead   by  tha   famiiy   and   r>be  citiy, 

NO"Xe    \»p.cO,    T\\V8    to<^^    ^o^    o\reoàU|    etrucVi    \\\rsû\^^  eVà,    ïou\koi(\- 
OTvàV»    owd    ÇVnVWos,    \t\>o    pvciùosed    t\o    e>cp\oT\o\\,on .    ^i^nx\o\,\.    1?72. 
^.    \cA»    Px'ocW.co.    \9V76-A.    p.    \?.    ^.\>^^«^^^^'B.    \9Ç*ïî.    p.    no    \77V 

t\\o\    \\>ese    VioWovt    dWots    or    suïïips\iore    \\\e    T\o»e    o\     "•escYioro'"    çw - 
ot\#    t\\e    CîreeVLS.    îrC^oWost    o^    ?\ir\p\.àes    od    P t>oeTi\8803;    V,    "27^. 
iGeeV.    texl.    See    ïesviC\>\\J8'^ .    porpVuros    so^^s    \.\\o\    \Ve    escV«OTo 
peroed    ^  or    socrx^xces    o^^ered    to    t\>e    CVtowVou    éods    ond    -to    \\ercj. 
i.tie    ofttro    t\\^»p\\or\iw ,    cVop.    c,    p.    'fV 

Xo\e    ?i.T>.«^0,     \*\8-to\,ve    de    \'»f^r\.    Vo\ .    VI.    p.    2B?.,    2ÇA,     ?VJs. 

P\,    P2;    p.    3?,?.,    ¥\.*3    \0a,     \03;    p.    ^LZ^    ?À.é.    \\A    ^^    p.    ^-71    etc. 

Tf  on»  had   on  tas  sab.iect  of  trie  oaTieteri^^s  of   Ice   reat  of 
P.reaca  sacb   précisa  data,    b3  tnose   ^^iven  by   as   on   tne   ^r^vas 


^4 
tûâfc  oontain  tiae  vases  of  tli«3  Dipyioa,  il  RoaXà   pernaps  ba  pos- 
sible to  iûàioÂtd  otbôr  tomba  oontsmoorary  «itû  tiiose  ab  Atbeaa 
and  of  Slsasis;  but  it  i3  very  probable,  that  for  bhat  epoob 
fchs  oeaieteriss  of  ooniinsatal  Greeoe  anâ  of  tfas  isiands  jiers 
oot  distiagaished  from  those  foriBinë  ths  sabject  of  tbls  stady 
except  by  traits  of  a  vary  aecondapy  laportancs.  Thus  ia  Boetia 
033  not  bsea  foaad  a  tpaae  of  vases  of  exoapuioaal  ciimensioas, 
tùafc  aece   olaoed  oa  tombs.  Tnat  castooQ  seeojs  to  oave  pemaioed 
pecaliar  to  Athena.  Afe  Tbsbes  aod  iû  tha  otaer  oitias  of  ths 
same  rséioo  was  coatinaed  tas  use  of  toe  slab  piacad  on  one 
écâve.  Tbus  on  a  vase,  crjptainly  fcota  a  Boeiiao  ^orkahop,  ia 
se8n  bslow  the  peprsaeafcatiiori  of  the  fuaerai  cerstnonies  the 
îoinb  indicatad  by  a  oippua,  i^hose  fora  recalla  tàat  of  tûe  My- 
csQaean  stelea,  and  naore  yat  tnat  of  the  st3l3S  of  Soloéoa.  At 
Sfis  Pièbi;  aod  leffe  of  t&at  sisls  are  tûe  ufo  hocaas  of  the  doad, 
fàciaé  each  other.  (?ié.  9). 

Ta  Poetia,  Cypras  atid  slâs/ïhepe,  bave  béer  opeasd  aany  éraves, 
a  certaii  aaiBbep  oan  date  baok  to  fcfte  panod  occapyiag  as,  and 
yst  no  «Bope  tn*n  m  Attioa,  tha  toaib  has  Q3itli3r  tù2  visible 
fûcai  ûor  tbe  inûapnal  arraQéainenii  of  thât  5  .-î^ûcibad  by  -omer. 
la   3pits  of  tn3  apD3arâûce  of  ths  isw  Soéaia  and  of  th3  na»  moâ  ■ 
of  baciâl,  oiié  i-.rask  tomb  then  pstaiaad  :3acins  v3V3a  tbE  p-;ûVto5 
.^a3n  its  idigas  ohanéad,  ths  cbaractep  imppsssed  aoon  lû  by  î# 
toe  uritûirive  beliefs  ani  the  pr^ictice  of  iQueroDanc. 

Yet  if  tna  tomb  at  tûe  nsraoïicos  of  Atneas  doss  nofc  nave  fchs 
aama  aiza  as  at  ^rcaoaienoa  or  axi  Myoeoe,  if  it^  no  looésp  ooap- 
pisas  neitaap  ricoly  daGOPated  facaâea  nor  iuajsstic  dômes,  aad 
ûot  evâû  deep  éroctos  exoavatad  in  tbe  dtpth  of  the  tafa,  oaa 
oan  indioïts  tHO  paasoas  fop  tiiià  differenoe.  Tfie  flpst  is  fch»>  . 
tbe  social  oondition  in  -eeece  afîer  the  fall  of  tne  Acaaiaa 
dynasties,  la  ao  lonêep  ^aas;  io  iiad  bc.;a  «finir;  uûOse  cei^ueà 
in  r.heir  inappeénable  caatles,  3o  far  as  onc  can  discovôr  tue 
oondition  of  the  Rellenoi  /lopld  dapiag  tne  ti^o  op  fcûpee  eenii- 
unes  tbat  follo^ad  lina  Qorian  invasion,  tnat  ^aa  a  time  of 
troubles  ani  c  /fars,  smoe  ^Lsa  «ne  oonquesfc  /«aa  complsted, 
and  ibat  oocuppei  tne  subsidence  of  a  (nodsrat^  and  rastic  lif:  . 
Tons'^  opulent  princes,  inteafc  on  buildiaî^,  lavisn  patrons  of 
aptisba  and  of  <îold,^tfiifch3,  aucû  as  «sps  cnî  Acnaian  kmâs,  ^r- 
eeca  never  sa?»  aéain  uûder  anothar  naaie,  exceptiné  aiuch  latar 
uadep  tne  tyranta  of  the  7  th  ^nri  ^   tn  cenlariid,  iifio  ?3riafl-i  rSi 


^s 


Clistenea,  ^olyoracas  and  Pisastratiâea.  Ootil  thaii  momeût  par- 
oelleâ  into  little  éroapa,  ttjat  after  récent  abocka  aoaj^ht  tte- 
ir  eqailibriaai,  it  had  aeithsr  po<»erful  cùiefs,  illustrious  by 
diataat  adventures  and  enriched  by  nàv,   oligarchies  caiently 
aoibitiOQa,  nor  bold  and  ardent  democracies.  Tûe  foraer  royalt- 
ies tiîh  tûe  prestige  of  tbeir  seoalar  a.tiqaity,  are  dead  to 
never  reoover,  and  the  city  aa  an  association  of  eqaals  only 
prépara  its  fraas^ork.  gise^bare,  amoné  ths  Toniana  as  amoné 
the   OoriacB,  «ealtn  an3  aatûority  alfe  in  tbe  hands  of  the  nob- 
les, thât  ,fere  called  at  Aiiûeaa  the  ^^.upatrids  or  ''soaa  of  éood 
fatûdPS".  Those  ara  tne  lombs  of  thc^se  nobles  that  bave  beeii 
foand  in  tûe  GaraiBicos,  <îitb  tba  ffionamental  vasa  saroBoantiné 
tbeiii,  tne  oottery  and  oaskats,  tbe  arais  and  .ieiials  depoaited 
tnere»  Tt  ^aa  no  loneer  neoesaary  to  distiaéaish  them  fponî 
those  of  tne  common  people;  but  tnose  aristocratie  mterments 
îEUst  ail  be  nsarly  similar;  in  divine  to  one  of  tbeiD  unasaal 
dioiensiona,  one  *oald  bava  ciske:!  tbe  iajary  of  public  fsal- 
iné.  Affaira  ûaast  occar  in  kbe  resîi  of  Peeecr  ^^  ^_  Awaens. 
Tf  in  ^as  proper  in  tne  orivile^ed  class  to  ornaiDeat  aûd  equio 
the  tomb  of  tns  chiaf  of  tbe  f-imily,  it  /vould  bave  aoDearsd  e^i' 
to  place  be/ond  eaaality  in  deatn,  one  of  tnose  tbau  duriné 
life  bad  only  nis  par^  of  tbe  cbarées  and  aonors  at  th6  disDO- 
sal  of  tne  oity,  faatever  tbe  désira  that  fche  affection  of  utB 
sarvi?ops  bad  te  indicate  itself  by  tbe  luxary  ensployed  in  the 
arranéement  of  tbe  iioiib,  it  ^as  constr^ine:^  to  consider  fcbat 
situation;  a  certain  eouality  and  a  êertaia  ariif  jrmiLv  lere 
imposed. 

Tbera  is  also  to  be  oaicalated  tne  effect  of  tns  oDâa^e  crod- 
aced  in  laeas  on  tne  sabject  of  tne  life  after  deatn.  Tn  spiis 
of  the  pssistarce  of  tbe  rite  of  crsualiion,  tbe  beliefe  froai 
Ionien  it  sprané  coald  not  fail  to  e^s     mto  siinds  every^hsre, 
Tt  is  trae  that  tnese  did  not  ibolisb  earlier  coaceptions,  sns  .• 
H&ra   profonndly  itiioresse,  if  one  may  sa  speak,  in  e73n  tbe  Tiai-  - 
roi  of  thouéht;  The^:  »ere  added  to  tbecc,  Ths  rela  i/e  or  frisi. J. 
that  had  bean  lost,  one  represerted  sacoessivaly  or  evQn   .^ntir- 
aly  dojQûciled  ir  the  tomb,  and  oiinéled  in  Hades  fiilh   tha  maiiii- 
érable  multitude  of  tbe  daad.  ^hefcher  ont   of  thèse  hypotnesss 
,taa  the  naéation  of  ths  otbar,  men  cared  little.  Then  tba  L^hj^  - 
inafcion  enters  this  doiiain  of  mystery  aiid  jf  dreamin^,,  «hère  r^o 
conjecture  can  sabmit  ta  the  tesc  of  expérience,  id   not  imb^n - 


sœbarrasssd   by  sontradictiona,   Yet  from  tne  àay   «nen,   at  least 
ftC  moments,   ooe  represeats   the  dead  as  ^aûdecia^  oq  ine   oanks 
Df  tû3  piveps  of  gpebua,   or  iater  as   tastiaé  in  tfaat  aojoarn 
ti3fc  joî^s   pe3ep\red   for  the  blesaed,   tua  attituda  of  tds  mind 
befoP3  tfiis  problem,    ttiat.  naver  ceased  to  toroBent  it,    ^as  no 
loûëep  ifbat  It  iiAd   h&^û  ppevioasly.   Doabtiess  oea  did  not  act 
as  if   tb3  tosib  ooatained  only  aiate  and  lossDsible  diaat'    tbey 
coûiiûaed   to  eqaip   it  »ito     be  aanae  articles  aad  to  pay  tùs 
tributs  of  soms  offsriags;    bat  thsj  ao  longer  continoed   to  aee 
as  clearly  tbe  deoeasêd  parsaing  ia  ths  shades,    by   tb^  virfcue 
of   tne  libatioQ,   tbe  existence  tbaxi  he  bad  preyiously   ied  bsn- 
eâtù   tne  san,    Therefore  sosie  uncertalnty,    a  sort  of  fassitatioO 
aacoafessed,    bat  *niob  ao  lésa  mast  bava  its  influencs  on  fane- 
râpy   arohitectare»    Mo  longer  feelin^   toe  iedid   near  hitnself,   on  a 
/las  taaipbed   bo  no  ioaôer  dévote  biroself  to  such  oainfal  efforts 
to  juaka   the  tomb  spacioas  and  rich;    aspacially  tneu  became  unsc- 
CQ3t;<ined   to  tbro/i   /vith   fiill  hand3   iato  il   tai,   cr^sious  aistâis, 
for-  ^bich   i'o  ^as  dasv   to  fiad   a   better  usa.    The  excàvalians   f^r- 
msrly   foand   in  oup  ooarse   no   )on?>?îp  preaenl   one  idsposiné  dimen- 
sions and   £.i)e  su«ptOQS  dscoratiDn,    tbat    «e  aavs  adasired   in   sap - 
alohral   dômes;    the   jeisls   tbat  ne  shall  393   foand   h±\\  sssfE  t3 
as  vepy  lient  m  compapison  to  tbose,   thaï,  »s  nave  teiânsd  at 
Viycenas. 

4.    Reliôious   ArcflitsotuPc. 
7aialy   bave  nz  soaôûi   the  teoiple  oa  tne   sites  of   ths  f  ortres - 
ses  of  Tiryns  and   Myc^nae,    àiioné   the  remalns  of  the  baildinés 
in   Gûose  liffiited   arsas,    and   4hat  »«e  oo  not  learo   from  an   inap- 
aotion  of   bbe  rains.    W3  havs  no  rasoarca  to  dstnaaâ  frofD   writt- 
en  dootiflBenfes;    there  exist  none  d^tin^  back  in  that  epoch.   On 
tha  otner  hand    r.ne  monumencs   represented  ha"\8  supolied   as  ni%i\ 
soŒs  mf optEStion,    ^s   nave  toand   t-bere  âltars,    bafors   /ïnicn   ape 
pepsona   makin^  a  èesture  of   adoration,      -otce   inlays   ia  mctal   \ 

a3on«^-    CDllsoted   at  ■\^yéena3,    appear   to  prearint  the   imàôe  of  a.; 

2 
ddifioe  coasecpàted    to  ^orsûiD;  "  oat  tho33  litt-le  olaCeâ  àP5 

of   the  ûuiïîbsp  of  /fopka  to  anioh  one  i3  œoaii   temptad   io  àttriD- 

ate  an  oriental   ori^in,    and   on  the  otber  hana   if   adoûittiii^   u^k  n 

to  be  of  naîJive  maka,    tney   only   represent   a   oaildxn^  of  vfspy 

smaL]    dimensions,    a  lapés  nut  for^rd   of   an  assBtPblaée  of   be^n  . 

Accopdin^   to   r.hesa  data  *?3  nave  beiie/ed  oaraelvst-  abls   to  ce-  - 

.iecf/upe,    th^t  perbaos   ohsn   .vere   cnapols   ia   /înicra    «cre   DrGcîi;.cv  -■ 


csrtâiQ  objecta  to  ifhicb  ^as  -ittaoùecl  a  D.rticalar  veaeration, 
eitùer  a  aacred  atone  or  tûs  acore  or  less  rade  imaés  of  soaie  é 
ûod,  bat  that  tas  caraiioaiôs  of  ^orsnip  (fere  cslabratsà  in  tne 
op3ii  air  in  consecrated  enclosares,  aaalogous  to  tfae  high  ola- 
ces  of  tbe  Sémites.  Por  tùat  purpoae  they  éathered  aroand  the 
altar;  tbe  saorifioes  «ère  made  on  tha  bodios,  a  inaaaive  projec- 
tion of  stons  or  of  tarf. 

Xoxe  î.p.e  •  T^e  so»e,  f\è.  'àST. 

Ir.  doee  noi;  iippear   tbat  inattars  cbanéed  mach  in   bbat  respect 
durinfi  the  succsediaé  period,   altnoaéh   by    i;he  creatioû  of  thoae 
divine  types  already  seea  in  Hotiisr,   30  olearly  defiaed,    the  re- 
liôious  idea  is  sinéiilarly  developed,   The  tenaple  bsaps   taa  nma 
of  neos  or  naos;    but  it  ie  still  of  bat  sliébi  irapor-fcaace.    Ta 
tha  antire  Odyssey   it  i»  not  maniioned  once.   On  ths  conîrary, 
in   tha  Tliad   allagiona  to  tne  tsmpld  of  Athana  occur  sav-^rai 
■siiias;    oat,   lirn.  Qo^t  thai  desopibes  tne  palacs  of  Prlaii,    it? 
very  carefal  coûstraction   and   ita   auoisrous   cbarabsra,   sives   no 
indication  Dsrîr.ifctiné  one  ta  forŒ  an  idaa  of  the  àidaenaiooô  aid 
of  tbe   apoearance  of  tha  terrple.    Ail   tbat  he  apacific^a   is,    t»hxt 
tn3  édifice  is  si'Gaated  on   tne  auirifi-io  of    tne   iicrop:iis,      «oi  n 
c-nat   it  is   asaally    keût  closed;    /inen   Hecaba  coines    Lo  depoc>it  d 
her  éifis  there,    the   vvi^-slnèè  ooens   it  tien   a  kay   in  ner  cna- 
r^e.    This   âanctuary   contams  a  iitaiae,   doubtlasa   a  xoaaon   of 
iTood;  '   The  Trojan   aonieù  clsced  on   its  knscs   the  pepios,    tnafc 
tney  had  eaibroidepad   in  its  nonor.      Apoilo  like^ise  had   a   tem- 
ple, ia    tne  citadel;    tbere  he  bpinés   and   place?   in   the  care  of 
Artediio   aad  of  Lebc   bis  favonc-e  'îneas,    nnotù  he  bas   jast   bPoa??r:t 
from  the   field  of   bat-Me  and    ocrn   froos   tni   hands  of  Oioaiade: 
ïne  teniple  is   temed   a  ^û^i.i'>  intAic-A-r,,   0"    uli-i   tsiiople  of   Apol'. 
-ffliit-nias,    fno33  opiest  is  Ohrysss,    âli   tnan  the  ooat  furis  t  j 
3ay   ia,    thar.  il-  ii   çsp^oefal.      Tt^   iâ   m   vain    for-   '^f^as   t";   b>3   tb: 
ispeatest  of    the  yods,    no^ïier-:^  13   fojnd    în   expras.^   aisnliiou  o2  - 
iièiEple  cDns3CP3t?d    fco   nin.    7^,az-   is  i373d   cy    îhe  fste  of   Hecvo:, 
.ih^  ^oes    uO   f  ill   nensaïiD   the  blo.73  of   Achiiiis,    remenibeps   tnâ-;. 
tne  nopo^has  caused   to  be   oapned   la  nis  honor  ths  thiéhs  of  ti' - 
nv  oxea.    sonecimes   on   th3   heixhts  of   lia  .vitn  na.tsroas   ravin^.  , 
aad   sonDebiftas  on   hi^h   /?it.nin   '-h3  city'^;      bat.    i^ne   felaoïon   eso- 
o^ulisnad   by    ih3  poet   bet^een   tne   noiocaa^ts   offeced  on   zae  sa^- 
mitf  of   one  moantain   and   tnose  n'rtde  ou    i^n-i  most  ôleviiti^   ujin 


of   psrgâooas  rathsr  forais  tae  idsà  of  aioQple  altara,   erected   at 
bhe  time  tiie  sacrifice  waa  pcaparad;    it  is  diffioult   for  onato 
admit,   tàat  there  /ras  a  temple  on  eacii  of  tha  heignts  of  Tda. 

Ko\e    3. p. 60.     iV,\oei.    Yl.    ÇÇ-ÇT. 
Xo\e    A«P«?5.    T^e    sowe.    Vî.    ÇQ,    29î^. 

Xoxe   i.p.ee.    "îVe    sotfte.    Y.    ^Ae-4Ae. 

Ko\e    3.p.ee.    T^e    so»e.    XXll.    \e>^-\72. 

îoe  so-càllôd   HDoiePic  b^aas  are  lésa  ancicat  gûaii  iûa  Tliad 
âoo   tiia  Odyeaey;    ssill  at  Igast  soaia  of   theu  ncast  date   back   to 
à  tiD3  very  near   ivûat  Jthen  tha  t^o  great  epic.;.pôi?iodà  baûna   'gc 
extsad  tiirouéûoufc  ail  "c-eece.   Sacli  13  papticdlarly  tû3  casa  for 
iiûe   hynan  to  tha  Deliar»   Apollo,   the  cûastdrpiece  of  tnat  postr/. 
Et   .fââ  tQŒposed   by   a  Hoaier  of  Chioa,   aad  ail   kaù^  tbe  enthasi- 
asm   /lith   «hion    bhe  ooat  boasts  of    tns   ^rand   b^sa  inô  and    oeautv 
of   ni3  ODipîtpiots.    4e  sâys   tha'o   «boever  sc-33   tnaoi,  s^iharsi   at 
DbIos   ia  tbsir  fstjLil  atlira   *oalâ   be   lenDu-îd    to  take   tn^m   "For 
ûaa  iffiaortala,    forever  exe^np^.-   feo^  t-h'5  -niofoctûaee   of   oli  a^si' 
'^Ofl   tofard   ^-hs  =5  t,n   csntary   thB  Jonians,    at   Itist   firaily   astab- 
1  isned  on   tas  ooasts  of   Asia  Minor   and   in   t".v=  l^ire.-iot  Islindij 
aaar  tne'û,    beéan   fco  seek  oa  lets  oatsida,    l3Jicn3i   tasinsel/ss 
boldly  on   the  sea,    tio  anricn   tnernselyes   by  GOiDmeroe  and   by   thr; 
foandia!?  of  distant  colonies,   me  fesliné  of   pride  i.Q-ii  bocsts 
forth  ia  tae  eoilosas  of   toe  ayma  is  indsei   taat,    /ihioh  .cast 
be   felt   aboat  toaii  tims   by   an  ardent  and  youttifal   people,    ^hicn 
adcnired  itself  for  th3  intslli^âûce  aad  atrsaétn  disxlajad,   ai  5 
for  tha  rapid   visa   takaa  oy   its   fortane-s, 

>to\e    ip.eÇ-    lï^\^»T\e    o    ftpoWoxv   ^e\\et\,    lo\-\52. 

Tnas  «e  should   freely   believe   tiiat  this   iiytiiQ  is   aearly   cont:;;- 
Doransoas  4ith   fcne   first  oly-upiada.    Tn   th3  inoatry   Tinar,   ^e   oar - 
3ae.    it  thsrefor  laads  as   a  li-oïis  far^^ner  tnan   tue  eoïc   paria; 
did.   '?0/ï   'Chat  further  reâalta  from  a  oaasaée  of   the  ayraii   la,  t 
taac  then   the  temple  atill   occapies  only   a  secondary   place  in 
the  entirsty  of   the   arrangements   that  noan   had  thouént  to  crea- 
te  ia  vie»  af  iforsûi  fixed  limits,    «ûoae  ampiitade  and  aappy 
arrangeaient  added   to  tne  effect  of  the  raliéioaa  ceremonLes. 
^o&hifl^  if  îiore  aiiéaificaat  in  thia  respect,   than   the  expressi- 
ons employed  by  the  poet  to  reçoit   bo«   tne  bomaî^e  iind   prayers 
ascena   to  Apollo.    H-3  says:  -  "Tnou   nast  nuany   oes^piss   and   ^^acciî' 


^0 


Popests   pioh   in   tress;    tûoa  lika^iae  cneriaheat   ail   tne  nai^nta 

fpofn  ffhich   tne  vie^  extends  afap  àoa  the  hiôndst  topa  of   tus 

lofty   raoantairïa,    as   arsll   âs   toa   rivera   toaD  flow  tocard    bhe  saa; 

•1 
bafc   stiil   iii  is   r)3lo3   tbat   inost   cajoicas   thy   nsart,"* 

)«o\e    \,p.?>'7.     \?»\^tM\e    o    ^ipoWo    Oe\\ei\.    \\3-lAri. 

Tiic  iiïipresaioa  leffc  by   Cûeae  vapses  ie,    bnat;  Apollo  titian  loi - 
eed   ûad  ûoaay  teinoles,    yet  noae  thàt  «âij  safficiently  larée  to 
aiGtpaot  oarcicalar   attsation,   Tha  ;D3liaD  tsmpls  is   tfeafc  sost 
fraaaentsd  and  most  faiBoas  of  ail   tbose  saactaapisa;    ûo;f    fcûs 
post  tbat  deli^hts   in  descpibiné   the  fastivala  cslsbpatsd   at 
Delos,   does  not  aven   indicat'?  b}f  a   paasiûg  élanoe  oi?   b/   a  piot- 
areaoa^  adjectivc  tne  apchitacbupai  chapacter  of  tna  edifTo?; 
ns  oal/   Qualifies   it  b/  aa  ordinary  apito-it,    rioh,    Tùe  ^opd   t 
ssDQple,    neos,    io   not  civen   foaad   in   tne  ppoiiss  by   -ïaica  Lacaû-i 
psaasiipes  ^;3los  ooaoepninS  tna  latantions   of  hep  son^   and   orom- 
133  3   tnat  tais   iilaad   snill   iil^ays   rsmàiia    Ih-z   praferrad    anode 
of   hsc  soa;    iii  is   qd  lonstic  aj=if^;iy   a  aucisc ion  of    i.--.-^    -,l-; >-r   in  i 

9 

jf  iha  3acr5d  enclosure," 

Ko^^e  2.p.e7.  GveeV  text.  '^\x^x^z ,    P7-?«. 

T£;2n   in   3acn   noly   d1îc3   unâre   line   raioijpai    iassaola,    .-vait   s 

StrikdS     th3     f:7S3     IS     leSâ     In:;     T'îiTlpl^     iuS^lf,      ihS    iltuiS     ûJuiB 

of    ^hi  éod,    i  modsat   3!icit:iP  eaclositiÉ   a  vec/   HEp^rfcoL  i-niiie 
op  aynQOol   of   bha  nature   of   a   poadn   ston-i,    tuan   uha  ^l*^^   rt'faoae 
âûil   pesoands  baneatr»   ';ne   steps  of    tn-s  d ancres,    fch3   aluar-  oa 
ibicû   is   kindlad   ths  fira  of   ibe   nolooaustis,    op  tne   sacred   for- 
est  -vitf.    cfje  âppeidiné  bPàocbes  of   its   eîvepépesn  iaupsla,    or 
the  atroné  bouç^hs  of   ita  old  oak3,    Tùe  iiedopla  ia   loo  aosail   to 
opea   X.0   'ùh3  naltituds  op  even   lio   ube  procession  oi   ainésps   and 
bearaps  of  ^Ifts,   :^acrifice3  ara  offersd  in  the  oodti  àir/'aaàii 
iihô  .«eii   built   altar",      a:îd   aroana   iû   libs  choir  pepforoied  i  fcs 
pnyr.ninic  evoiatioas,    Tnen   ï.n3y   ?'.^    ''o  rspOMj    in    lue  cooi   ânade 
Oi    'Gui!   ai.1i3Sût   fci?3st,    Tbus    ûhe   foreis»:    i??   ^   oeo^s^^py   id.iaac*. 
ot   th?.  tcŒDlâ.      Tt   Cinally   disappeîps,    9t   Isist   in   ioany   plcioti-^, 
.lust  aâ    Uhâ  enclosure  op   psribolos  contpacbs,    nhen   th^  i.e^plp. 
takas  tha   place  oc    tne  royal  palacô  on  ths  apex  of    fch«  -ici^opc- 
lis,    on   the  narro.?   oiateau   iiâPJiina  iné   it,    Ho<ï  ^as   a  fop^.îst 
DlBîTcsd   iod  T.ade   uo  liva  on   tne   rock  of   tbs  oitadei   of  Tiry.ic 

or   ïibat   of   Athsas? 

Kote    3,,p.e'7.    oX»eex    \ex't.    IXVod.    1,    AA?. 
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\\E0    \\\A»ïV8    to    i^poWo.    Inverses    li'â,    22\,    2Aô>. 

Tûe  h.y.-na  to  the  Apollo  of  Delohi  seeois   lésa  anciânt  than   tnat 
ia  honor  of  ths  Oslian  Apollo;    it  ^ivea  tua  icisa  of  aa  âlraady 
radimeatary  acchi tectara.   ^Vhsn   fche  îliad   «as  composed,   Delphi 
uadar  tce  natiiô  of  Pytiio,  «as  alreaiy  a  vary   l.upor&ant  reliéioue 
oenîffa.   Homer  boaatad  of  tûa   trâa^uras   ^'snclosed   baûincl   cûà 
atone  tihrssàold  of  ?no2bas   Apollo,    fcna   acoùec,    in   rocky   ^ytnoa," 

The   "st.one  sill",    a  part   for   tiiô  (vbola,    cepra-^enfcinè  îiha   teoi- 
pls  for  hiai.   This   ubreabold  of  atone  is  alao  nasntioaed  in    bna 
ayoiû:  '   bat  tnat  enters  iotc  inore  détails,   fbf?  poat  relatas  that 
an  iaûaaiarable  oialtitada  of  aien  lent  the  aid  of   thair  arma   to 
tne  apcbitects  Tropiioûios  and   Aéoaiades,    sons  of  ■^l^éiao3   and  de  ac 
to  lins  imaiortal  ^ods,    to   baild   tne   teîDple  of  oolisûsd   s'ôones, 

"7. 

to  be  oalebrat^d  forevep  by  tne  byoîa.   Apollo  ûiniself  plac9d 
tbe  "/«Ida  aad  V3ry  loaé  fouad étions  od  -ftiio-i  ^^s  Scioà-i    ûiià   e 
edifioe":  Û'O'ï,  ^^id   if-i  to  tne   other.   0-2  divines  /vbai  iijtpoct- 
aac6  to3  construcûDr  tbepsfors  ittaonad  to  Sbai:  o^-c'z  j^   ois. 
-vork.  '^sfope  decidin?  for  °ytûa,  Aoollo  nad  onosen  foc  nis  tî^rù- 
Dis  anotnsr  siîic  Ocîsr  Haliarte,  ?-,nd  "^.h5P3  Iik3^i53  ne  had  coi- 
mencsd  by  li/iaé  on  th5  earth  fouaiations,  cn-jt  tne  por-n  on?r^c- 
terizsd  by  ta3  sais  apitnats."* 

Xote  A.P»?-^»  'î^^  sowe  (.C^reeV^ .  29A-295. 

yote  ô.p.??   "îV-e  «owe.  2?^. 

At  Delohi  ûad  oeea  c^iaiûtS    on 3  nîe-nory  of  â  teaiple  of  Apollo, 


toaû 


nad  tbe  form  of  a  /«ooden  iiut.   -Hividencly  to  that  sort  of 
ûat  do  aot  apply  ths  verses  tnat  /ta   nave  aaotad,  Tn  tnt  e.difi- 
ca  tûàt  iihe  poet  nad  in  /iejf,  stond  olays  ^  éreat  oacs;  it  fo- 
ra33  fcnâ  foandations,  h'ûe   (.nraaiiold,  fiaô  d-aDlless  also  th:^  ^^all 
of  tiie  baildiné,  for  there  mast  nav-  baen  besS  foand  a  placti 
for  libe  DOlianîd  stonea  mentioned;  bat  notniné  iuplies  Lnat  tn 
colaiins  «ère  also  of  stons.  Inoss;  supports  maât  navs  bsen  of  .v 
yîood,  likc  -niin  onlunfins  of  tne  oalaoe  of  Vycena,  ^or  a  siroa^a.- 
reason,  «ood  also  farnisbed  tba  material  for  tbô  apper  pirts-- 
the  édifice,  che  osilinés  and  the  oarpanury  of  ûnj  riof.  T'qs 
baildin^  .^as  entir^ly  barnjd  m   ^1^  by  5  "fire  that  ocoarrad  .^  i 
itaalf",   an  accident  thRt-  presa-ne.^  a  straci.uci  into  ^bich  aoc' 
entered  for  a  oonsiitcable  part. 
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KoXc    i.p.e"?.    ¥,erodo\-v»».    îl.    IPO;    see    T,     oO, 

3oaie  other  aîûiiarûtiuts  of   tne  aâme  coasfcruction  oacl  ths  oppor- 
canity  to  ssoape  deatractioa   for  loaé  ceataries,    ànd   they   »9Pe 
Bho^ù  iû  tne   «iniô  of  Paasanias  as  vénérable  relioa  of  tns  past, 
•^acn  neap  Vantmea  .vas  toe  timple  of  Puwaidon  Hippioa,   tbafc 
îiraditioa   also  referred  to  Aéoaiadôs  and  Trophoûios,    Tt  .vas  enit - 
irely  built  of  timbera  sapepposed   and   fcaiBed   fcogetbéi-,   \^o  doors: 
a  auapanded  cord  cloacd   tne  aatraaoe.    Hadrian,   tûe  impepial   ar 
archaeolo^ist,    to  better  préserve   fehi»  oupioas  evidencô  of   tho 
aaciâat  àûes,   srsctad   ail  arouad  iîi  a  atiracbars  sacloaiaâ   it 
like  a  abell.      At  lîîlis  «as   aiio/»a  as  a  Is^acy  from   tne  saaie  aa- 
oiaaity,    a  roof  aapooptsd   by   pillass  of  oak.    :'îo  «alla,    ih  beinè 
a  sioDpIe  aned.    Tt   «as  statsd   to  be  a  toano,    that  of  Oxyioa;    bat 
it  !Ea3&  rather  bave  been   a  oriaitivs  t-eoiple.     At  M'jtaoouiie   /«as 
an  old  temple  of  Rera,   each  of  /ihose  colamas  «as  œaàe  of   tùo 
trank  of   an  eaopmous  vine.      Au  3iyaipia,   in  the  temple  of   Hara 
alpeady   reco^ai>c5   by  tûe  ancients  as   ggs  oldest  reliéioas   ad- 
ificô  encloasd   ffitnin   tne  Altia,   one  of  tha   t^o  colamns  piaoed 
b<3t;î33D  the   an  tes  of   r.nc3  ooiatnodojûe   ,ta^   s  1:111   a  wooden  ^olunan 
m    L-ne  tiroe  of  Paasariia?;.      Tnis   snaft   *a3    %ne  iast   csarvivor  of 
an  ent-it-e  servies  of   siœilar  coIuœds. 

Hôte   2.V.69.    ÇouaoxvxQs.    ïlll,    iO    2, 

Xo\e   A.p.C*3.    Ç"V.^^v«    ^'    ><•    >^1^«    2- 
i(otô    'r^.p.S?.    ?0U£On\O».    V,    \c,i. 

le   ahâll  aot  ^o  so  far  as  to  dériva  from  thsâe  reœarka  a  con - 
claaion,  that  Jioalà  pepbapa  aopaap  caàûtir  toaû  it  rîally  ta; 
ne   infôi?  only  tnat  from  fcns  1.0  td  ùc   9  to  ceatary  tbsee  existr.  " 
ac.  the  foot  of  ¥t,  Oronioo  a  first  tefDpls  of  Hsra,  ^hose  supp- 
orts icay  navs  beea  'iéalE  eaiployad  in  lae   edifioe  dasoribad  by 
^ausanias,  bat  fie   insiat  on  soo^m?,  tnao  ih^a   abodt  x>tiB   end 
of  olit;  B  tû  or  pepftaps  in  the  1   ta  ceotary,  obare  /laâ  constitu- 
ted  6ui3  Doric  3tyl3,  ooa  of  fiiDse  moat  ancisal  «onaiEanta  ia 
doabfcleaa  ths  Heraeon  of  Olyoûoia,  its  raliéioas  irchiliôctaca 
«as  at  naarly  tae  saoïo  .coinfe  aâ  dariné  toe  coarse  of  tne  Myoe- 
aaeaa  peciod.  ?roaî  oae  ag^e  to  the  otiier,  tne  cjstoms  and  ppac- 
tioes  of  tne  oonsupacboc  had  onanéed  littla, 

Wa  nave  alraady  aientioned  the  rock  ganctuary  of  Cynt.he  of 
D3io3,  and  that  bailt  aêainst  tns  loantaia  auite  aeio  Vt\^-   pè3  • 
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1 


ot'  Ocna  in  ïube^;   so  far  ûo  pottery  bas  baen  oollacteà,  «hose 

â&yls  ,voalâ  allon   îhe  référence  of  those  8âific63  fco  oaa  data 

raboer  tliaû  âaothep.  Greece  ûas  rôtainsd  ssveral  of  tnose  old 

teoiplss,  depri73à  of  ail  arcniuecfcarai  décoration,  tnal:  prece- 

dsd  tha  iQveQtion  of  the  ordsrs.  îbey  nôc&   catained  aa  evidaa- 

C3S  of  tû&  aifflplicity  of  fopoiep  tiiuôs.   Tnej  ^fere  not  aven   bail  t 

of  ^reat  blocka  like  taat  of  Ocba;    tnera  «are  soane  atill   oDore 

Qurflbla.    -uon  at  ^anopea  in  Pnooia  ^as  a  cnaoel,   «hose  ^alls   nevi 

of  crads  bricks»  Tbât  mast  render  ètill  uora  ssnaible  tba  rade- 

aeas  oP  She  masoncy  wîs  toô  statua  of  pentalioan  atarble,  place  à 

2 
iinera  loag  after  tûs  foundiaé  of  the  sanctuapy.  ^  3ucn  liks#ise 

^aa  aa  old  tamola  of  AdoIIo  au  Vséapa,  also  of  bricks,  Radriaa 

caased  1 1  to  be  rsbuilt  in  marolé.  The   adifice  ooni.ikinBd  stat- 

a3S  of  ebony  /?ood  of  tha  old  tyoe,  nwo  of  /îbicn  esbecially  re- 

sambled  '^éyptian  stabaes,  âna  a  .fOi-k  oi  S^ma. 

cexxWv*   \ieet\    ot\emç\ed    \q   'oe    fe\\o\x:n    \,V.c\    tV.e    eàV^xce    o?    OcV\o    \\oô 
postci    OTv    \V\e    8\jTîi»\\,    \\\ot    cofl^woAds    ox\e    o^    \\\^   posées   Toa\    usei 

OcV\Q.    U^^^«^-    ^V\t.    \?9f -p-W'-iT;    p\0.    2,,     3^  . 

iCo^e    2. p. 70.    ÇousouVos.    X.    A, "S. 

iîoXe   3. p. 70.    TVve    »o«*e.    1.    A^-o. 

Pernaps  one   o^es  t'.o  tna  mosii  rac^n^:-  eioavâkloas  of  Troy  tbe 
diacov^ry  of  an  aatasntic  ^xaai  la  oc  the.  pi-'imic-ive  t-aucle,  Tfe- 
033  exca7afjioaîî  hR7e  eapacially  tne  pesait  oî  saoarafciné  tûe 
édifices  of  /«bat  V.  nosrpfald  cîlls  tne  sixtn  city,  froai  bha 
foctrass  i^iob  a  pcrinatar  mucn  laréar  tnaa  tnat  of  tbs  aacoad 
or  barnod  oity,  ard  protacted  by  niéner  ana  bettsr  coaoî-racta^ 
.^alla.  TQal  fortress  ^aa  contsTspcraneoas  fiiin   r,'n^.   pstnparcs,  m  i- 
acsa  !iaa  tcabs  of  Vycanae  and  of  TiryaSi  thjs  i-6   affirmed  by  '• 
tne  vaaea,  ^hosa  fra^nrieûtia  ars  foand  mixsd  «i'-ti  tne  rams  of  i 
cne  buildinéa  of  that  cib/.  "^n   ,-ir  -  ^i-ry  .^r  ^.oin:-i:,    «hoas  po/?-? 
aad  fall  servad  aâ  a  tfaema  of  the  epic  singara.  Tnsrs  xisar  t'iv 
ex'-erior  of  the  encloaape  ^are  broaébt  to  li^bt  tba  p.^naini?  :r: 
se^^ral  érea  :  balls,  ^iiosa  plana  recall  tnat  of  the:  priiioipAi 
eojiD  of  the  oalace  of  Vyoanae,  tbe  me^aron.   Tn  on--  of  ïbose 
baildiaés  U,   Doarpf^ld  ia  inclinsd  to  raco^nlza  a  ta^pie.  f b3 . 
18  pracedad  by  a  prodroŒios  or  vascibdia  only  ^.^  fu,  doop,  an- 
ia  a  soacioaa  rcoîn  SO.^  f&,  ione  Dy  97,9  ft;,  ,viie.(î?i^.  13). 


7^ 
Thece  ^^a  discoveredi  still  in  place  only  toe  baas  of  a  ooladjo 
fou'id  at  TPoy  from  tfae  first  of  the  aixth  layer.  St  is  a  flat 
slab  of  iereéular  fora},  on  the  upper  fsce  of  /rhiod  and  cat  in 
ths  sâice  falock  projscta  a  oylinôer  lé37  ft.  diaaieter  aad  0.92 
ft,  ùi^b.  (^ié,  11).  A  ^ooden  sfaaft  «as  det  on  this  cylioder. 
'Phs  part  of  uQ3  stoae  coverad  by  the  *ood  bas  râmaLned  aojooth. 
On  tù3   confcrary  near  chii  bos'dep,  ^here  the  cattiné  wâs  axpoaed 
to   tbe  air,  tne  texture  of  the  iLocestone  is  rouôli  and  as  if 
/vocû.  Tf  froiB  the  aotire  diametsc  of  the  section  of  the  cylia- 
dsr  be  taken  t^ios  r^na  widtd  of  that  riaé,  oae  obtains  the  ap- 
proxifcatc  diamete  of  tne  post;  it  4âs  not  leas  thao  l.?S  ft. 
Sach  a  slsndar  post  could  not  alone  support  tne  «oight  of  the 
csiling;  thsre  is  reason  to  assaœe  thrse  colains  placed  on  tha 
3ame  axis  in  tne  ^irectioa  of  the  lengtb  of  tca  room. 

Ko\e    A.p.'TO.    Qoe'rpte\à.    Trojo.    Eer\c\\t    etc.    \r\t\\    2    9\9n«    oivd. 

utvôer    tVe    t\t\e    ot    ^^Ge\5oude   V"î    cip.    22-2^^. 

Doabtlass   in   anc^verins^   ta.?-  sdifioo,    fiO^uint   .vas  foand    to  re- 


7^3^!   ivS   oaroose:    11  ke 


U  tiO 


ûtii^r  siir.ii^r   bail:îio^3,    r.nis  .iiiâir: 


b2  r-b?  r  tOiïi  af  one  of  nnf;  ooie  oarsons  of  tins  city,  Yet  hère 
âi'ô  toa  reasjns  oerfnio&ino  ono  ta  sa.-jpeot-  hère  r,ne  exis&eaca  -^  • 
a  tsmpls.  TniB  baildincs  ig  vsry  aear  the  pi^ics  ^nere  «as  baill 
aaâar  tha  sacessops  of  Alaxaa^ep  the  ^reat  the   teraple  of  Atbai  i 
Tlioâ'  ùhe   court  exuendiné  b^fora  it  ^las  aliEOât  ie  cna  nidàle 
of  the  «îrea  of  tbe  oaâtla,  i.e.,  ii  Sû^  viciaity  of  ths  highe^ 
point  of  the  nill,  /rhere  âccor:3in^  to  ths  atatetiieatâ  of  ùha   T 
rliad  îtaelf  .^are  bailt  iut:  àanctaaries  and  altars  of  tne  ^o:l'-% 
Thit  coart  enolosed  by  /«eil  bailt  «alla  of  masonry  naa  the   ac- 
D^arance  of  a  temenos,  of  a  sacred  precinct.  Of  ail  baildinés 
of  tQc  aame  kind,  tnis  is  tne  only  ona  having  à  v-estibale  /?iii 
such  aliéht  âeptb.  wvery^nece  aiss  the  vestibale  is  saffician:- 
ly  lïide  for  naarly  as  m&ùf}   to  àaseiiable  aa  lo  the  fl^eéaeon,  herr 
on  zhe   con  rstry,  this  part  of  the  édifice  sesms  to  bave  only  .: 
paraly  ornamental  purpoae,  a  peculiarity  thaï-  accords  «ich  th. 
hypotnesis  mentionad.  iVhat  is  itiiportatit  in  coe  teinple  is  ^he 
closed  rooiB  snoposad  to  be  tne  habitation  of  the  éod.  No«  thi- 
cnamber  offers  a  trait  foacd  ic  no  othsr  of  tne  baiidinés  at 
Troy;  aère  alone  the  nall  is  divided  in  t«o  aisles  py  a  ro«  c; 
colamns.  On  the  otder  nand,  tnis  vary  rare  arr-snt^ement  is  ex.  -ly 
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tijat  «aich  oiiaracteri^ss  ons  of  tue  most  aociant  ^rscian  temp- 
les kao^n  ta  aa,  tùat  of  Neandria,  an  Aaalian  ûity  quite  aear 
Tro/,  fhârfe  in  rscsnt  tiaiaa  nave  been  nade  ainéalar  disco7er- 
les.  One  is  tempted  to  taink,  ubat  this  is  not  a  oiers  coinci- 
dance;  to  ask  if  h&   ia  not  aers  in  présence  of  a  fcype  of  psli- 
^ioas  édifies,  tbat  dates  froaa  the  priositive  oeriod,  and  whicts 
ia  that  coantry  ^ould  bs  perpataated  till  in  the  fall  hiatopic 

KtïY   one  miétît  nave  tûs  idea  of  oppoaiûé  tùia  ooojeoliure  ia  î; 
tne  fact,  tnat  the  buildiné  in  ^hich  ii:  is  proposed  to  aeek  a 
iisasple  does  not  présent  the  orientaiiioû,  tùat  Me   believe  sùoald 
be  atfiribated  to  ail  antiaue  temples;  its  façade  is  tarnsd  to- 
?rard  xoe  nortnwast;  bat  it  is  kno«n  bûal  even  later  tbis  raie 
^as  aoinetinias  neélected.  Hsrs  furtber  ia  /fhafc  provea  thax  il; 
did  not  nave  a  danerai  aoplication  antil  aaite  late'  alao  to 
cùe  tiorth^eat  faces  the  temple  of  :^eànària. 

Tû  -ihc-  e-otire  ïxternal  taoe  of  tns  raoripart  of  cna  èixi,:,   city, 
Gh-3  condition  of  tns   ston*^  indicates,  thaï'  il  rrfBr-inad  lca2  c 
exposrid  bo  t-h3  5.ir,  ■'*hen  tne  creafc  of  t,û^   riork   .^as  ovarl/nro^n, 
the  inhabitâncs  did  not  traça  a  ne^  Une  of  defc-nse  bsfore  or 
bsDind  the  old  ratcoart;  they  coateated  tnsiiîelviîg  by  fillia^ 
tne  breachaa  by  saperpoaine  anocinar  ^all,  thianv-=r  •)-n5  le:sM 
carefai  ir  execation.  "  Tb3  peopltî  estabiisneci  on  tnat  nill  ses  r 
to  ha/r  bsen  redaced  ihea,  and  to  hâve  led  for  ssvfîrîl  ce-ntur- 
xes  an  obscure  and  anediocre  life.  Tt  Bûaltered  itaeif  benind 
the  earlier  enclosara  aotil  the  time  aboafc  one  and  of  tûa  à   tb 
centary,  Tinan   ^as  bailt  of  entirsly  différent  icasonry  tnat, 
^hoae  conâtractioû  ûas  oeen  attributr^d  to  fiysiiLaonas,  Tt  «as 
the  same  for  the  worsnip.  The  buildinf^  îescrib^^d  by  jâ  Dcrnap? 
reoûainsd  in.tflat  forœ  duriné  many  oeataries,  tna  principal  tei- 
Die  cf  the  local  deity.  Tt  «ould  hâve  beea  freaaentad  at  the 
3ame  time  as  that  tertple  of  "^eandria  ce  ^hicn  ve  hava  coiiparaj 
it,  Tn  the  lattsr  ths  art  ie  aiQoh  more  advanced:  but  still  ben - 
feen  the  édifices  ons  believes  to  be  foanâ  in  the  reseoioiano: 
of  the  plans  an  original  relationanip,  thafc  ç^ives   tnis  conject- 
ure éreat  probability, 

"^e  nav3  been  compelled  to  éo   back  to  Troy,  even  to  a  Irjy 
contennooranaous  /lith  th.]  Vycanae  of  thr-  ^elopidea,  to   fiaa  a 
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aonaïueat  that  appears  to  ùave  sonce  right  to  represent  an  enti- 
pe  vapisbed  speciea,  tùat  of  tos  temples  coooerniné  .vnicb  Pau- 
sanias  makes  ao  oiention  of  an  order,  rastic  sdifiocs,  very  dif- 
férent in  arranéeœent  and  appaarance,  tnat  nad  nothin^  in  coms- 
OQ  but  theip  reliâious  parpose.  ^îo^here,  nsithsr  in  Aeian  '^re- 
aoa,  iQ  c.he  islands,  nor  in  ffacopeaa  ^rsecô,  nav8  beea  founôl 
pains  in  îvfaicb  Jiith  cerîainfcy  oan  be  souéht  tne  tetaple,  or  a:: 
leaat  the  aubstcaccare  of  tbs  teaple  coûtieinporaneoiis  ,fitb  ths 
spic  period,  Tnus  one   bas  aometiaiss  thou^bt  to  racoëaize  the 
«opk  ûf  AéaaQcdes  aad  of  Trophinios  m  tbe  atpon^  *àlla,  atill 
intacii  and  completely  iincovered  aince  feoe  latest  excavations, 
,fbich  at  Delpbi  support  at  tbe  aoufco  terfaoe  on  /îDiofi.^as  plac- 
ôd  ubc  celebrated  sdifice  coniaininé  tbe  oracle  of  Apollo,  '^e 
bold  tûaU  coa.if-e/'.iiî;-.  -^s  impr-orrr  1  <  .  If  tbe  temple  ppoperly  so 
cjâllad  nad  only  a  sliébi:  impor i.anc:-i  fpom  tae  Lim?  of  Rooj.îr, 
13  it  Drobdblg  taai  to  saoonpt  tha  saactaary  ailadsd  t,o   in 
fch5  Tiiai  5.n.i  t-he  Ryma  to  Aoolio  -'/tnioa,  *as  ooastpacted  a 
platfor.r.  ,vitn  one  sid3  ?^9  ft.  ion^?  Bssidas  l,ne   polygonal  m«- 
sonry,  Jiù^vi   in  tnas  /îall  ii:  pre^eits  a  cios.^  adûer^nce  Do  pol- 
•/inoppQivO  blooka,  doea  aol  ba/e  â  Dcmitive  c^îapscbs?:  it  ratb^- 
ac  be.lonéa  to  tna  r  ta  csntary  than  to  tne  10  tn  or  9  tb.  Tns 
«ail  m  oaâsûion  -Tiasb  daia  fponn  taa  rsconstraotion  by  tbe  Alc- 
lïiaonidôs. 

Tbe  raliéiouâ  architectara  doss  lut  aaciQi  bo  ba/e  mads  sensi- 
ble pro^pess  in  zhs   coarse  of  tnat  oapiod,  Tt  peaaaiaa  fop  aa 
to  se2k  fihàt   civil  arohitecfcjpe  bsioame  aftap  r,ha   Dopiso  invas- 
ion, ^fiethep  it  conîinaed  to  aoclode  by  Do.yerful  paoïpaptis  tne 
sides  of  tae  acpopolisea,  and  to  seect  on   tbeif  âU!û[ûii:3  tbose 
épeat  and  pionly  decopar,ed  édifices,  in  .ijnich  ^a  nava  recoéni- 
7.3d  tbe  hereditipy  d,felliags  of  tbe  Acnaian  orincea. 
S,  Ci^il  APcbiicctupa. 

Ths  ancienta  nevsr  aitributad  to  the   bspos  of  nbe  Tiiad  and 
of  obG  Odyssey  tbs  oônatpacôion  of  tbe  enclosupes  of  pipyns  %j  • 
of  Vycenae,  of  tbose  .■valld  tbab  are  as^^onianiaé  by  tbe  siz3  d: 
tbeip  matepiala»  they  éave  thô  bonop  ôf-  tbeoj  to  t-b5  Isé^^ndapy 
.vopkiEen,  t.be  Gyclopa,  -vnoîi  tney  placad  alicos!:  oataida  ttia  boan  î>^ 
of  hamanity.  Tn  tnal  apppoxiaiate  onronoioéy,  tûat  secveS   tbenf 
foc  époupiné  their  raytba,  tbay  had  placaJ  tni3  iaserventioii  ot 
tae  Oyoloos  aL  aboai  the  vepy  beéinain^a  of  tbe  Arrive  civili- 
zatioû,  at  toe  time  of  tbat  ^coetos  ;Tno  ppeoeded  ^eraeia  and 
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Hercalea,  T'ois  meant  tnat  vDey  ûad  aot  posaessad  aay  axact  mera- 
ory  of  tfle  af^a,  ^haa  those  éi'eat  ^orks  ^sre  executeà,  înat  fere 
i^eêarded  as  [cuch  earèisr  thao  thoae  dynasties  of  tne  Falopiies, 
?fno  by  tas  part  that  tiiâ/  played  in  the  epic  oeriod,  already  b 
beionéed  in  a  certain  measare  to  bistory.  Tbe  epic  poet^r  tbeà 
loDéâC  kae«  on  îhat  àab.iaot  only  lîbat  tàa  tradition  éa7e,  tbat 
a  littls  lat3P  -fâs  accepted  by  tbe  trafic  ooeta  of  Ataens  and 
Dy  Paasanias. 

M3Q  asked  /jby  iû  occarcdd  in  MDoiep,  *no  so  fraqaantly  cont- 
rasta tes  7i6or  of  tû6  iD3û  of  antiquity  *ith  tbe  JieakasâS  of 
the  rr~n  of  his  atia   tim^,  tûal  taec^   id  aot  febe  leaat  allasion 
to  tha  weiébt  of  tbose  enoTiHoas  blocks,  tbat  ssann  to  bava  bsen 
raisei  in  àoott  by  the   ppitcitivs  coastractors.  Tnis  silence  ia 
-^xolained  by  tbe  csal^nativd  laad  of  tbe  t/ïo  poems.  Tbis  is  th 
cbât  froffi  gapoDean  Spsace,  Orets  and  ^gina,  the  Peloponnassus 
and  Tfiôasal/,  the  eolc  poets  at  tbe  .ni^ration  of  tae  Tonians 
and  Aeolians  broaént  as  a  firs:  3k3tcti  iLneip  ualaj  of  Nie-  ^ncî 
^.Î73ntar3;  oQt  it  .tas  la  asiî  Vinoc  ann  in  :o3  adjacsnt  i^îlan^s- 
<Tnepe  tcia  oostry  coaioisted  its  e^olabion.  ^îo^  at  ^-nypaa,  ac  r^ 
rifîios  and  Sanoos,  one  nas   vepy  fap  fro.-n  Arôolis:  Ona  Hàs  âoz 
S7en  73Py  nsar  tm   rains  of  Tr^y,  tuai   osd  brsn  beais^sd  by  ta  ^ 
valiaot  Aobàiaa?»,  Tf  in  oceecc  oi:/j[ii    Ine  sea  tna  naines  3   nha 
héros  nad  not  be^a   fopéotoaû,  soas  of  vinos  ani  Sachos,  of  ^e).  - 
eû3  aiid  of  Atpeus,  if  thece   bad  been  P3taine3  for-  aacù  of  tbaai 
bn3  traits  fipst  Isnt  to  tbe:Tî  by  the  .ifflaéinauion  of  tbs  singer  ^, 
if  evea  by  tbe  peraistenca  of  vases  tbat  ratainsd  toa  fnenopy  o  i 
tbe  descpipti/e  epitheta  tbat  as  olaced  in  bis  ^ork,  be  apoear- 
ed  to  hâ73  r3tai!29d  a  quit8  exact  nsfïiopy  of  oowepfal  and  .isal- 
tby  oitias  lika  orcnoaieûoâ  and  Vyceaae,  if  aot  lânopaat  î-bat 
îroy  o»8d  its  ppoioaesd  pssiôtaaca  to  tb3  solidity  of  luâ  jialli, 
tb033  Doets  bo/fevep  did  noG  iiva  la  Lùa  vicmity  of  fortressas, 
tbat  nad  beaa  arected  zo   easape  to  tnôiP  mai^cepa  the  conopol  o. 
thà   pioh  eoantpieè  of  "^eotia,  of  APôolis  and  of  tbe  Troad,  Tna  v 
bai  no-c  nad  occasion  to  expepiecce  before  tboss  j^alls  tbî-  exp- 
psaaion  of  3UPppis9,  »h033  trace  noali   ba  found  sone^bera  in 
their  .«opka,  nad  thsy  sntepsd  tbâ  ôalleries  in  tba  ^alls  of 
riryns,  and  if  tney  bad  paesed  thpojî^h  tne  gâte  of  lions  aii 
Mycenae.  T'ba  soie  ooets  tnat  auoplied  to  Home.?  r.ne  matepials 
of  thd  Tiiad  do  not  evan  aaeoî  to  nave  seea   ta^  .laii  of  Troy  c 
ooatsraporanaoasj  <fitn  Vycanae,  tuai  i*all  .iasi,  aacov3ped  bv  y. 
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narpfeld  (^ié.  19).   Rad  they  measared  ita  usinât  /tith  tne 
3ye,  it  S3SIBS  tbat  tbey  «oald  ba\^e  spoken  in  a  manaer  lasB 
vaéae:  they  jioald  hâve  eaphasizad  more  tns  straaéth  of  that 
bôrriar,  tûs  obstacle  that  it  opposed  to  the  andsrtakinés  of  t 
the  Greek  neros,  tiiat  like  Patcoclus  and  Acbilles  cams  tj  str- 
ike  it  fit  tùelp  spsars  i  vain.  Oii  aot   fc«o  ijoaiortala,  Posé- 
idon and  Pnoebas,  io  on©  year  of  iabor  baild  it  for  r.aonaeaaa, 
fauder  of  opiam?  -  rt  Hoalô   havc  bean  natural,  that  to  jasfeify 
Tibat  tradition,  tba  oost  «oaid  be  plaasôd  to  deacpibe  that  ram- 
oart  ae  ne  has  described  tna  sbield  of  Acbilles,  tiie  /fopk  of 
anotner  éod.  Homep  has  done  notbin^,  ?ind  tne  /»all  of  Troy,  th- 
at /rail  aroand  «hica  ocoarred  zhe   entipe  dpaisâ  of  a  ten  years' 
*ap,  i3  foD  hi3n  any  siali,  that  ne  doss  not  clearly  represent 
to  hiiBself.  If  be  thas  pemaina  vaéae,  It  is  bâcaase  the  oitisa 
mnabited  by  bifn  ara  not  anclosed  by  Jiails;  bacaase  be  bas  ne- 
ver  fjQnd  nimsalf  oopoaite  a  ramparl  eitoep  built  of  cleft 
rooka,  like  that  of  'Pipyna,  or  like  that  of  Mycenae,  of  stones 
already  well  eut. 

yote  2. p. 75.  iWod.  Vîl.  Aô2-Aô^;  XXI.  AA?— AA7. 

?,ù  the  ccjûtrary,  datails  aboand  «oere  ii£  cDacernad  tûe  fopt- 
ified  lins  oonstraoted  befope  their  tsnts.  Tbs  ooet  sees  tnsse 
coantp/  »0Pk3  sirailar  to  oresente^  to  ûis  svcs  îBore  tban  onoe, 
The  camp  is  aaprounded  oy  a  ditcn  «hose  inner  bank  is  eanipoçi 
fficn  paliBaiea.  Rehiad  thèse  r-ise  the  pampart.  As  foandatioas, 
fcpankâ  of  tpeee  9nd  épsat  slaba  of  rouéh  atone;  *»bat  Hoœsp  ca- 
lls  "stèles'*.^  Those  alabs  support  tha  eartn  thit  fopins  the 
body  of  the  rampapt,  and  above  it  ms  held  in  plaoe  by  ties  of 
tiffibers.  T^faen  P^arpedon  tears  oat  a  Darî  of  cnose  ties,  tae  j 
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earth  siides;    a  breacn  ootins  in    nha   «ail.  -   At  places   near  tbe 
éates  ace  tolère  that  aeaiB  eatipsly  înaâî?  of   -^iaiDepa.     Tnie  aiu^  = 
of  coùsucaction,    «itn   zue  part   playttd   by   fiooi,    la   rieaply   r^hat 
foand    at  Troy   in   the  barfidi   ûitv,    ând   alao   in   Ar^oiis;    but  ac: 
in   une  iaaprovieed   ifork,    bpicka  driel   in   tha  san  are  peplaced 
by  taïQped  earth* 

)îo\e    \.p.7e,.    iWoà.    Xll.    2<S,    îtSÇ*. 
Kote    ?.p.7e.    T^€    so»e.    Xll.    '^9.1 -^9.9 . 
Kote   î^,p.7e.    T^e    ao»e.    XII.    36. 

Hare  ia   *ha&  opoves  th%»v   the  eoïc  poeiis   Kne^   no   obner    byp-: 
.^all    fcono   tnair  Ofn  exoaridnce;    in   that  id^dl    islé    of   -'3nepii 
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inhabitei  by  tùe  i^heacians,   fho   are  rspressnted   aa  isen  saperior 
ta  tha  past  of  Dauîâaitiy,    if  tùe  poat  of  tas  Odysssy   plaças  a 
^all,    bfais  «ail  is  only  a  barrisp  of  ^oodl,   Tbsa  Ulysses  sntsrs 
the  City  «bece  Alkinooe  rainas,    he  adiiira8''fcûiî  ataps  of   the  1 
lonâ  and   bidh  «ails,    «hère  the  pallsades  are  /?ell   joinsd,   aarv- 
ellous  ko  sae". 

Mo-te    /^.p.'/e.    Oàv,sse\i.    Yll.    AA-A?.    One   cotv    wereXv;    see    o    poe\- 
\c    \\\iveT\3o\c    \x\    "tViC    «lexxtVoiv    o^    o    \»o\\    ot    Xsrotvze   ôvrrouTvàVnè    t 
t\\6    etvtXTe    \s\0T\ôi   o^    î.oX\)8.  i.Oà^aae\i .    X.    ?.V    T!\>e    poe\    seeaa    to 
\\ooe    revresexv^eô.    \o    VVwseVt    o   «oW    ot    8moo\Y\    8\ox\«,    covaercà 
\i\>i    ip\o-\:ea    ot    \)Vot\xe,    80»e\\\Vx\f   \\Ve    t\\e    vioWa    o^    "^^e    c\\ot(»\>er 
ot    ^^2'   tveoavivv   o^    >\,reua,    \\   V,«   not   poas\)p\e   t©""*    ^^®   «oWa   o^ 
o.^    eT\c\oavxre    -to    Vooe    tocet\    ao    covaei^ed.    îvx^    \,o    a\T\,Ve    W^z   \ftVxvâi8 
ot    V^Xa   V^eorera,    X-^ve   poe      \,«.oé\.Ties    \\\e    op^\\co"X\OT\    \.o    oxv    entVre 
\ro\\    ot    ox\    orvonf eT^civt,    t\\o\,    \tv    procWoe    coviVà    be    e»p\,o\^eà    ox\\vi 
tov    \Titer\,ors   or   ^o^    r\cV\\.\)    àecoro\eà   ^o^O'^^s    ot    woiwxwewla . 

Py  ,<n9-  033  diviii---s  of    i^ne  bisbory   di    'in.-   tribes   to   /înicn   /«3 
0/»c   t-tie  epio  period,    ia  exclaiiicd   ho«   ^as   io3t  by    tne;ii    uh-^   ûat- 
it  of   ^TDloyinp  stone   ojarrii'i   in   ^c^--t.  bl  ):■<■   for   the  conatr^-- 
actioTi  of   incîsstpcictibl  e   ramoert-s.    When   tns   ûeolia.iB   and   Tonic^i;^ 
laadâà  oû    che   shopes  of   Asia  jiinoe,    <¥har   /?a3   asoessary   t3   ensd  e 
tnes  darinf*  a   orief   $c=^y   *as   an   cri^r-ench-ne-it,    tn'?t   pro  sctsi  '• 
them  af^amsb   tbe  attacks  of  th^   natives.    Tiiis   pesult   ^laa  oboai  i- 
ed   py  diééiûé   a  iitcb;    Lùpo.finé   insids  tne  eartn   penovei   to  fc  :V( 
tbe   ratTipart;    by   ssttin^  on   the   top  of   too   Ciiak  a  r-o/*  of   ciies 
dosa   toéethei?,    bhey   eheltsrsà   tharnselvas,    Ihea   t/ù^  peopLe   at 
first  hostile  had   bsen  drivar   co  a  distance,    ot   libsy   'jera   att- 
ached   to  then   by  tûa  tiss  of  oomnospcs,    bhey  did  aoù  feel   any 
need  of   strenétneaiti^   Lùeip  Sefenaea.    ^poîe   Vysians,   Phryéians 
and   Oapiaos   «as  nothmé  jorc  to   be   feared,    and  on   cûe  other 
han3,    it  does  non  de-rffl  ôhat  t-bere   »3rs  bat.vesn  tna   ^reek  cit- 
ies  of  Asia  Viinor  oittsr  and  persistant  saœitias,    like  those  c  f 
■îlaropean   Greece,   oaasiné   «ars  bet-sveen   Aréos   an:^   ^hllants,    Tbe- 
bes  and   Orchomeaos,   or  Tbebss   ini   Platsa.   Cast  on   one   frontU-r 
and   -^i  if  on  the  border  of  tha  barbarie  ^orld,    ibosc  cities  mi 
Goo  ïiany  comfnori   interesr,s  xo   be   leiïipir.ftrî    i-,o   fi^ht  and   to   rain 
sasn  otbsr.    Tûay   «ars  éanerally   safficientiy  distianu  froi   sac; 
otnar,   tna     ?.aon  on^  oad   a  aaburb  saffioiné    i../;    ûiéa   iiouiî:;airi: 
or  jfile  ^alfs   seoarat.-^     Lhe  donnions  of  ^^nyrna  and  Phooaa,   j-' 
.^'.Dbasus  ana  Viletas.    Rssidas   it    va,s  aot  oa   tiie  aide  nexi  ttis 
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iiaia  laad  thât  adica  of  bbose  éroaps  aoa^&t  to  axtsod  itaelf; 
ita  tpue  outlets  /rere  on  the  aide  oext  the  sea.  Seeioé  tiieaj- 
aelves  (naoaoeci  neithe  Dy  tdeip  neiéhbocB  in  the  inteeiop 
ûor  bi  their  sisters  of  the  sanae  race,  tnoee  ciiieB  appear  to 
hâve  otîly  ootniDenced  vsry  late  lo  aurroaad  tûaaiselvea  by  atons 
r^allSt  tfaey  did  not  ooQsider  tbe  day  ittiea   they  ^oald  hâve  tio  d 
dafeod  theaiaelyss  aôainab  ûhe   Lydiaûà,  they  a^ainst  fcne  Persi- 
ana.  Miletas  ^as  fortified  nuen   ths  Lydianô  attacked  it;  but 
Herodotus  dosa  not  s'cate  tbe  sort  of  rampart,  tbat  coaipelled 
Alyattas  and  oCOeâûs  to  30ûi;eat-  tbemselves  sritb  devastatiné 
tbe  fielda  and  orcbarda  cf  tbe  Mlletans.   Tbe  bistoriaûs  are 
jiorô  expliclt  for  Pbooea.  '/?beû  tbe  Phoceans,  after  une  fail  of 
Sardis,  had  peaeon  ta  fe^p  tae  ^erBians,"tney  constpuofeed  ar- 
DQûd  tûeir  City  ^ibh  éteat  stoûes  »ell  joioed,"  a  /rail  tnat 
bad  several  farionés  io  leoétn.  Pnocea  pre/iousiy  nad  oniy  a 
/fail  of  crude  bricks,  if  it  aven  possessed  any  enclosara.  Tbe 
aatûor  of  tfae  Odyssey  seeiîs  to  havc  reprssaotsd  to  biniself  Tt- 
û^cà,    "^ylos  ani  ^pacta  as  open  citi3s;  -fhen  ne  iotrodices  Taie - 
■liscnaa  op  niyssef  iûto  tiiem,  tbers  is  no   allusion  to  the  êàtes 
tnat  bb©  viaiboi-  bad  zo   pass. 

Ko^e  \.p.77.  ¥eroào\,us.  !♦  \7. 

3bill  oheee  is  noce   taaa  one  tiisation  of  fortifisd  citisâ  in 
tue  eoic  period,  Tbe  oity  reprysentsd  by  Hepbaestoà  on  une   àn- 
iald  of*  Achilles  ia  enclosed  by  a  («ail,  on  tae  top  of  «bicb  ar 
ifomen,  cnildrea  and  old  men.   More  tûaa  oa-d   oiîy  receivss  tue 
epitbet  of  ^alled,  op  rabhep  tûe  poefc  cecalls  Laat  it  is  farn- 
iahad  ^itb  to»epe.  Tbe  cities  to  ^bicb  tbia  cbaracter  is  tous 
attribated  are,  besidea  Troy  and  ^obéria,  .^ortyne,  Tiryns,  Tfr - 
bes  of  Bodtia  and  Thebes  of  Cilicia,  r,vpn.3£80à,  ffôlydon,  lins 
cifcy  oi   Oupetes,  ^leupon,  °bei«  in  21  is.   Tb'-;  sole  on-  of  tb^:-- 
cities  lE  /«iiicb  aiay  be  preaspved  a  .yall  ceptainly  Dreocdiné  ^' 
Hooser  is  Tiryas,  aad  one  cannot  doabt  tnat  the   eoithst  refspt: 
to  tbe  Oyclopean  înasonry  still  exiatiné  todày;  bat   one  cannoi 
coQClii^s  tbat  ail  tbe  otner  cities  so  oaalified  aad  a  wall  as^ 
3tp:)ng  S.S  tbat  of  Tiryns  or  ouiit  la  tbe  sàma   fashion.  '/et  s  /- 
aral  of  ftûe  cities  to  ^bicb  attention  is  dirîcted  tbus  date^ 
back  in  tne  opimitivr  cerioi:  tbat  is  tna  oast  fop  Thebes  à'\^ 
:^,0Ptyn9.  Tbe  Tbebes  of  Oadmas  aod  tbe  .^ortyne  as  a  rivai  of 
Oaoasos  iniébt  bave  bad  Cyclopean  «ails  tnat  disappeared  iat^r. 
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7op  ail  as  fiop  Tiryaa  thaae  are  pecalled  by  tbe  apithet  aaentijDQ- 
eà.  Homep  fouod  it  joined  to  tûe  aames  of  thèse  cities  in  the 
old  soQés  tbat  be  atilized;  bat  ae  attached  no  précise  sensé  to 
itj;  fop  the  poet  a  raœpart  of  earèb  and  of  wood,  like  that  er- 
ected  by  the  ^reeks  before  thei  oaaip,  is  the  sucreaie  effort  of 
the  art;  did  he  not  attribate  to  Poseidoû  ths  feap  that  sacc 
an  impopfcaat  ^ork  shoald  cause  to  be  foréottSD  tùe  lall  that 
Apollo  and  ne  «it  their  divine  banda  erected  entirely  apoand 
Troy?  To  réassure  his  son,  Zeas  en^aéea  hioa  to  thro.»  aéainst 
that  barrier,  as  soon  as  the  Greeks  hâve  deoarted,  the  jraves 
ooŒŒandsd  by  hia.  Tnose  ^ould  soon  efface  ail  trace  of  the  itork 
of  man,  and  ^here  arose  tba'  obtrasive  DDonaaaeat,  ahoaid  nencs- 
forth  be  seen  only  a  sandy  strand, 

Xote   ?.p.T7.    Wo^^ev.    I\\.aa.    XVTl^.    ^\k.    ?ee    iWoâ.    XV,     mi , 

Xo\e    \.p.79.    VeWj'vl.    l,''epoip€e    \\ûtfer\Q\xe ,    p.    \\9-\70. 
Kot«    2.P.79.    l\\oà.    Ylî.    4Ae-ie^. 

Thea  ifc  seeiDS,  febai;  for  «nat  concerns  te.-  art  of  fortifici;;- 

lon,  -oe  arcDitect  in  the  tins  of  Ronnep  f^-^s   i^ss  skiifai  and 

bDld  tbsn  duriné  tbe  Vyoenaean  periDd;  h3  darsd  or  kae/i   not 

hoji   to  deri/e  the  sâis  bsn^fit  froti  stone,  Prom  oa^  ides  tûafc 

ssveral  reasoas  are  ûivan   for  liiti   rude  and  .^arlike  tribss,  uc? 

estâblisned  caemseives  id  tne  most  fertile  ûar'Gs  of  tbe  ^ijloc- 

onessas,  onî  is   incliaed  to  beliave,  thaï,  this  domain  of  the 

ne/»  oiastsr^  of  Aréolis  and  of  Lacoaia  also,  .«as  .iiore  rus  ic  m 

feûao  that  of  the  Achaiaa  onnces.  At  ^oarta,  tnat  city  »ûicû 

;fas  a  type  of  lus   Dorian  state,  the  kin^s  neyer  aesm  to  bave 

had  a  palace;  ï^ban  tney  ^era  nob  at  fiàr,    Ghey  lived  in  tnsir 

f ariibouse  t  on  tneir  landa  as  éraat  rural  proprietors.  Ine   f^e'j 

àfar  the  wealch  of  tbe  palaces  of  Myoaaac   ^nd  of  Tiryas,  ^itn 

tus  old  Oorian  law  attribatea  r,o  [.ycureaa,  accordiné  to  ^hicn 

tne  doors  of  bouses  ahoain  only  es  dressed  «ith  tne  cjaw,  and 

1 
the  roofs  only  Trith  tbe  axe. 

Tf  for  a  long  tiîne,  castoins  naust  reosain  very  siiaple  in  ^:arx- 
eaa  oreece,  it  /ï,as  otner^ise  in  the  Croups  tnat  the  result  of 
tne  invasion  bad  driven  iato  Asia  Vinor,  Those  euiërants  ha^ 
carried  ^ith  them  entrustad  to  the  meiory  of  fjoeta  the  anci?:: 
traditions  of  fcneir  race,  tne  memories  of  m  à^e  of  adventuc  -, 
pGweL"  and  ^^lory;  tney  nad  also  brouénli  ;ïitu  tastii  i.n~  tasîic  t-^ 
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a  certain  laxory,  certain  habita  of  elegânt  and  noble  life.  Bi 
tû8  Croups  of  exiles  tiete   artisans,  trained  in  the  practioe  of 
certain  trades,  Tne  nen  cities  ^ere  soon  enriched  by   the  oalt- 
ope  of  fertile  lands  and  eepacially  by  coîBffierce,  ând  sa*  aéain 
tbe  fioariahiaé  of  the  arts  cultivated  by  Myoenaean  {^reece.  Tti 
Tûeip  cbisfs,  descecdanta  of  tfte  old  families  bayond  the  sea, 
did  aot  fail  to  apply  theiDsalves  to  enhance  tne  diénity  of  t 
bheiP  rank  by  the  splendor  of  the  surroandinés  in  /rnioh  they 
soaédt  to  place  tûeaaselves.  ?or  fchem  labored  m  the  oity  the 
inosfc  skilful  ?ropkBien,  and  for  them  also  tne  Phoenioian  march- 
ants drf^-v  from  the  holda  of  their  ships  fabrios  «ith  fine  em- 
broiderias,  artna  gkilfully  inlaid  »itb  éold  ani  silvar,  the 
icoai;  baaûtiftil  .iefels,  aad  vases  of  métal  (Dost  aaaiDtaoasly 
ornamaated;  ail  tha&  servsd  to  decorate  the  oerson  or  nouaa 
of  the  prince.  Thia  ^as  freqaented  by  the  spic  poata,  by  taose 
singera,  tfiat  like  Demodocoa  and  Pheaiios  of  l}be  ndysaey,  àelc- 
brated  in  the  festal  hall  tûâ  exploits  jf  tac  anosstorj,  To 
raceive  the  î?ari3ts  ^atharai  tnera,  it  .vas  nsaassary  for  hhe   r 
royal  d,fclliné  to  hâve  a  VcCj/  spacioas  room  in  ?7ni3D  snoiifi 
find  ûlâoé  on  ^reat  o^oasiona  for  ail  the  noblsa  of  the  city. 
That  d^ellin^  mast  then  rstaia  certain  traita  uhat,  o^d  charac- 
terizsd  it  m  ïina  orscedinÉ^  perio:!.  -Jeacs  Ma  ^h±ll   navô  no  nr- 
ficalty  in  shotin^  as  âerived  fr-oû  the  aoio  period  ail  taaL  i.. 
coataineî  of  tnat  kind,  oy  oosi^ivrî  aV.atefriants  and  itdioations 
lore  or  lésa  clear, 

^roTi  tne  Tliad  is  not  much  to  bs   darived,  Tt  is  a  tâl3  of  .r:  :•, 
'Phe  Greeks  are  in  the  coantry.  They  liv3  under  snatters  niâdeo': 
brancheB  ani  resds.  As  for  Troy,  if:  Is  seen  in  a  a  ^ay  only  f 
froffi  tne  oafcaide:  the  poet  esoecially  sho^s  the  Trojans  on  on^ 
field  of  bâttle  or  i^roapad  on  tbe  euoloain^  -vall;  there  is  sc^.  e- 
oely  occasion  to  folio.?  them  into  the  intarioi?  of  tne  city,  v-, 
it  indicatea  m  a  rapid  siçetcn  tne  cnaractar  "o^   the  paiaca  o* 
^aris  built  for  ninaseif  .-fitn  une  aid  of  Due  beat-  carpenters  ; 

tîiôû  in  Troy;  thia  had  bedrooms,  a  réception  hall  and  a  coar, 

1 
near  oriam  and  Hector  on  the  auiruBit  of  the  city",   One  «ill 

iiots  oar  translation  of  verse  ^1<;  ('^^'eek  cext. 

If  *e  nave  rendered  by  oaraohasss  the  t/io  teraus  "thalamoo' 
-lai  "doma",  tnis  12  for  better  aideratandiné  the  sar.e.  :-lom':3C 
opi:^fly  recalls  coe  three  éreat  divisions  of  tnî  palace  of  '/,- 
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Vycenae,  tùat  are  aiao  tbose  of  tiie  palaoe  af-His  ti.xe.  "Ooma" 
13  ûsre  synonocDOus  -fiôn  "œe^apon'*,  that  lar^e  poodû  in  «hicû 
visitoca  asseaibleâ  is  ïhs  moati  iaipoptaot  part  of  thc  haaae, 
4}ùat  ÎE03C  attracôs  î;03  eyea;  neace  the  paet  deaiénatea  xt,   as 
&à3  Doas3  itself,  tha  nous»  ia  particalap,  Tba  '^thalaiBûvi"  ia 
tiha  pi?ivate  pocbioû  of  tûe  d/felliné:  in  a  opinoely  feaidence 
thia  qaarter  ooali  contain  bat  oae  chaaQber;  for  thàt  reaaoa  «» 
nave  srnplcysci  tbe  plarai  nsee,  trinally  &fae  ooart  or  "aale"  is 
a  n2C33sary  depeodaaod  of  tûB  noûse;  il   is  ^ûâl;  /iâ  bave  aeeû 
iû  th-d  plan  of  îljfyns. 

4lt-aoaéa  dsscribei  at  ^r.^ater  laaétfl  tbaû  i:bat  of  paris,  th-^ 
oâlace  of  ppiaac  is  dons  <îitb  les3  ppeciaioo.  Tne  pori  speâks 
of  tbc  coaro  or  -'^aale",  as  ,vell  as  of  tQ3  "ooriicos  ni\,Q   plaia 
aarfaces",  'ibit-  enolossd  it:  bat  on  ;Tbat  ns  pirt-.icularly  iaai- 
gfcs  13  tbs  exteat  of  tbe  private  apartaiSQts,  tas  ver/  exoapti- 
oûai  aambep  of  'nanfibars  uf  une  faiBily  r.ndt  aad  fcbair  re:5?;:ve5 
places.  ''Tbars  ^ere  in  tne  iioase  fift^  cnaoïberâ;  of  oolis'j-ci  s 
::j'GOûe,  bwiii;.  near  e^co  otbar;  tn^^ra  thf=  sons  of  ^ri^in  al'^Dt 
ni%à   c-hrir  rîivas."  PriâDG,  tûai  Asian  patriapob,  bad  âiaioet  as 
tflany  onildpea  as  Ramax^s  Vciimaoan;  bis  eotics  faaîily  did  aot 
atay  in  tho&e  Pifôy  cna^nbeca.  Tnera  ^as  anotasp  sSL'isi  of  3n- 
tiraiy  sirailar  rooma,  tbat  ^3pe  intendsd  top  his  dau^niiers  and 
tbeip  utiiibanda:  bat  tbîsa  last  rooai3  n2Ct   on  ths  ooposite  aide, 
i,e,,  befop:5  tne  'Hôéar-oa  in  toe  outsp  coapî:.  Tbay  are  placad  r  r. 
aixas  on  %ho   sidss  of  tbs  coart. 

■^ot  a  ïïOPd  of  ône  mséaroa  itaslf;  ne  knoa   notbin^  of  tbe  tnasc. 
of  tbe  afcpactare,  that  oonnectea  une  oute  i  ooart  ^itn  ita  lod- 
oio^s  to  th3  raserved  ouartar,  tne  peap  ooption  of  tne  palace, 
rbepe  is  an  ooûiaaion  or  patbsp  an  undspstandir^,  tnat  is  aait- 
ed  by  only  oae  explanation,  \'one  of  tha  impoptant  scènes  of  r. 
Ctle  poem  haa  oha  poyal  pasidaoce  fop  iia  location;  Ho^-nep  tbu?- 
nad  no  intscest  in  makin^  kno^çn  tn3  antipety  of  tbe  appanéeas- 
ata  by  «nich  tbe  édifice  ^aa  defined;  bat  aa  oondacoa  Ractop 
'ûbapc,  n\\o   C0312S  to  charèa  bis  œothap  iio  aaauada  tas  anéôp  of 
Pallaa,  and  to  seize  tbao  occasion  for  indicatiné  o-i   aoaia  cbo- 
saa  tPaios  tbe  éPandeup  aad  acaénif  icenca  of  tbat  dxslliné.  ?ij3  •: 
apoaapôd  to  bia  aiost  saitabla  to  strike  tbe  tniads  of  ais  a^àii- 
apâ  ia  tne  enanapation  of  tûose  cnambeps  in  aaasaal  natnb^p'  i' - 
30  tha  cape  -ïith  «bien  «aa  exeoutad  i,nii   ,»opk  of  conatpacbion 
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an:3  tnat  of  tûa  dlreasiaé  of   ths  3  one,    ^0  aora  was   necessary; 
it   is  for  the  imadiaation  to   represent  to  itself  tûe  reab  in 
k33piaié   thecô/»itD,    4ritd    tùc  same  appearaaoe  of  aize  and   *ealtû. 

Oaita  différent   i3  ths  case  of   ths  Odyssey,   Ta  tha  d/iallia^ 
of  nlyssea  is  exhibitsd  Lue  prologue  of  tba  draaia,    and   tbe  aod - 
iaô  ocours   aftsr  varied   aooidents,    toat  l3ad   tha  poefc  î.c  para- 
de ûid  peraonaées  in  that  entire  nouse,    from  tàa  court  tûat 
precsdss   it   to  ths  aiost  retired   rooffis,    fpoaa   tha  ^roand  stopy 
to   tfiô  apper  story.    He  no^ïbere  ioterrupts   birnself  tio  d^aocibe 
'ifle  palaoe;    but  tas  circuiBSGancea   tbsoiaelvea  od  tnia   story  leaj 
bii   to  oiâke  allusions  to  tne  principal   a  jranôefEaats  of  tinis 
buildiaé,   sufficisntly  natuerojB   that  it  bas  bean  tnouéht  pos- 
sible  i;o  reatore  at  leaat  tas  plan.   Tflsse  atteaipts  ha/e  Icd   to 
76ry  divarae  râàûltià:    but  ao-ve/er  ;nârked   Ihe  diversitidi»,    tase 
l3   iiothiné   that  nast  discourais  carioaity.    Racent  excavations 
nave  plaoed   the   apchaaoloéist  befops  more  than  oae  édifice  of- 
fsrin?  sin^ular  relations  no  that  Romsr  nad  in  vie;»:    tbus   tney 
navs  QartDittsd  a  better  définition  of  toe   teroQS  of   im  spic 
laa^aa^?.   This  farnishss  as   ^itû   th3  msans   of  presentin^  a  pla* 
OQ   flûioh   iii   is  sasy   to  folios   irt  dll   thsir   procreiiaiî,    Ghs  vj-- 
tors   in    tne  final    scènes  of    tne  poeai.    (^laté   T),^    A   D=irsp?ctiv- 
/lef  of   cne  édifie-^  oûâkes   oûi^s   irr an^eùiânts  atill  clearer.fPl- 
atâ  TE).^ 

Ko-te   -l.v»^^»    T^^    test   pVon    o^    Wve   poVoce    o^    \}\\Ji»«e6    exser    ^\v- 
eïv    opçeors    \o   ua    \o   tie    \.\\o\    |\,oex\    t>\ii    iz\^\>    \.x\.    tAs    xwteresWtvi 
3t\iàvi    eTvtVWeà;    TYse    ?o».eT\c    Yvoxxse    Vw    reVo-^Votv    \o    tVe    re\»o\,x\s 
ot    "îirx^ixs    iJouTT\o\    ot    V.e\,\,e(v\.o    a\,uà\es.    "\?Be.    p.    \70-iÇÇ'^.    ïex 
\\\e   sVe\c\^    \\>o^    Mie   présent   àV^t^"'''»   ^^   seoero\   respects   t'^^'Oî^ 
t\^ot    troceà   \3v    o^^    preàeceaaor.    iw    Mote   Ç    ow    poée    170   \r\,tV    y^e 
^outvÔl    \tv    3e>3ti    t\\e    ttat   o^    t\\e    pr\.nc\po\    MorVs,    tViot    Vooe    Xieet^ 
lexîoteà    to    t'oe    V»ovise    o^    \i\\^ssea.    \\e\\)\,é    occvjptes    ^\\#»e\.^    ouVu 
«\t\v    t't\e    àecorotVoix    OT\à    ^urtvtture    oV    t\\e    noxise;    Ve    àoes    tvot 
seeV    to    restore    tts    p\oxv»    ftW    tV>e    texte    re\.ot\,T\|    to    tY\e    Yo^e^- 
tc    \\ouse    ore    wetY^odtcoWv,    |vo\)ped    Vw    \\\z    )te\»o\r   o^    î)r.    3osepV., 
orcnttectt-   Dte   ?o\Bste   des    \».o*er\ac\^ex\   ^poa,    wtt   f\)cVstcV\t 
o\>T    à.\z    Jk\)iséToy)\),TVî6eT\    We\,nr\,cV\   Sctttewowtva.    Q    ï\3.    edtttow,    pp.   y 
\07.    2-    p\.s«    ^e   Yo\>e   T\ot    o\\BOY,a    reocVeà    \\^z    sowe   coivcVvistoïva    0 -^ 
t\\ot    outYvor;    \5\xt   \\e    oppeors    to    Vovae    o^teu    ?eex\   correcWv»    Q^^*^ 
\j5\\\    o\so    reoà   M>VtY    pro^V^    t\\e    o\>serv)a-y  ter  s    0^    ?uct\ste\.Tv    oxx    \v  e 
\\oiRertc    \\o\x3e.    (  f^rcVoeot,    Axvxet?.  .IÇ*?! .    p.    A?,    A3,     tw    Vo\.    v^     -' 
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jo\\rbuc\\V>    ^^    «^o\eô    ^VoX    t^e    çoet    àoes    not    see»    to    \\o\5e    ^oà 
\x\    icVem    o\\ftOij^8    We    sowe    t^\ie    ot    Vouée,    onxà    Wot    Ve    V»oa    o\te«p- 

Kote   i.p»Çî.    iVe   \^\Ti\à   ot    \>eT«pem\V\5e   cVoaetv  ^eT»\ta    EVo«\tvf 
\i\    t\\e\Tr    exoct   proportVoiftB    \\^^   \aor\ovAS   part»    ot    t\\e   >\o\)\\o  t\ot\; 
Vivjit    tVe    use    o^    t\\\,a   woàe    \.iipo«€à    >o\i   cVrcuwatoTrcea    rveVs   oo\x«\.iv§ 
t\\e   >ouV\,dAx\^8    \c    oppeor   \,0T!|er    \\\ox\    tVe    reo\\,\,\i|-,    Nce    «ub\    éuorà 
oéo\x\»\    \\\ot    \,\\,vja\.ox\.    iV'vs   reaVàetvce    occvpVea   on\\^    o   \.\»\.teà 
oreo    ot    ^TOUTxd;    \it\    \\8    éveo\e8\    à\»et\2\,ox\    tYe    coxirt    \8    otv\Uj 
\0ô    t^«    X>e\\iseeic\    \Ve   portxcoa.    T\\e   \j\e\S!    \,tkà\,cotfeô    tV\e   à\t^evexv\ 
\t\.x\às    0^    T*oaot\v\^    empVo^ed    \x\    W.eae    a^rvictwTea,    woaotvrvj^    \.t\    Vor- 
x-zOTvtoV    couraea    \»\.\\\   pro^ecWona,    pc\TAéox\o\    »oaox\T\i    o^    awoW, 
cu\    aXoxves,    moaoxvriA    o^    s«o\,\    r\x"oV)\,e,    \Eo\\a    o^    cruàe   \)r\cVa    ox\d 
\5îOoâi,    ^oc\.T\èa   o^    poWaV^ed    atoxxe    onà    ot    «ooà,    e\c.;    TVoae    >ouV\- 
àVTri^a    co\i\d    not    Voxse    o\\    beew   \)\)\\t    o\    \Ye    soife    Wwe.     ^\    Vwax-c 
\i^x.'.\''    .)('''\    tVve    vfoWs    io    <\c\    stco    \\or\70x\A;o\\v    o\    \\\^    aowe    VeViV,' 
t\\eu    \\o'oe   \)eexv    \.eoe\eà    ot    dx^^erent    r»e\âV\s,     occorà\i\|    \o    \BV'ev\.- 
er    \-l    veoa    desived    \o    sVonb    We    \T\ter\ora    ot    "tVe    V>o\\a    ov    \\\p.    sv 
aur^oce»    o\    \.V>e    cour\s    ond    ^evroces.    TVe    uopcr    port    o^    tre    ew- 
cVoaxn*    \to\\a    \s    eoeiv    aecWoTved    t)u    rewo\3o\. 

'.«?itn   itia  double:  propyleons   an5   ita  nidh   façade  precsd?^   by  a 
ioable  court,    T.he  palace  of  Tiryns   must  bava  offerad   où   inc  v 
visitoif   an   irnoosliiÉ^  aposarancs,    that  ciii   aoo  lack    i  certain  ei - 
e^aace-    At  Tthaca,    Mhb.:  is   striki-iç   ab   first  siéht   in   the  hoaa  ■ 
of   tbè  orince,    «hea   vis^ed   from  oatside,    i3  less  it.3   appaanancr 
of  ^ealth  and  laxary,    than   its   aolidlty   and   poser  of  résistance, 
fhis  reaalts  froni  fche  versas   m   sDicfi  llyssss,   sûcii  he  appcoaco- 
ea  his  O'vri  d;«ïelliflé  la  his  cols  of   a  nasadicant  stt-aa^er,   expra.— 
36S  tae  impression  ojade  on  tne  miad  of  the  spectator, 

aameas,    iiûsrs   is  csrtainly  tha  beaabifal  iioase  of  rTlysses  ' 
Tt   is   r^coç^nizçd   afar  aœoné   ail   ofcnsrs. 
Buildings  succeed  oaildinéa;    its  coart   is  sarroanded 
Ry  a  .^ali   wioh   its  cornica,    aad   tnece   ace  solid  dooc-s 
:V'iih  doabls  Isavôs:    no  maa  coald   força   ftis   /ray   in." 
iCo\e   2.p.?:2..    Odviaaevi.    XYll.    2cA-îe9. 

Tûis  door  /ïitn   3clid  Isaves  ws  n3.v3  placed   in  an  anéia,    as 
Vicias,    bat  /re  start  froa   tns  idea.    ,?nicn   /rill  bc   coaririnad   tr; 
one  eiuâre  study,    taat  ctie  Homeric  palace  /ras   SiDalier  and   siin- 
plar  in  arrangement   ônan    tû.:;  Vycsaaaao   palace;    we   &nen   nave  n.^ 
Delieved   it,  nec.?^.R>»apy  x,o  resbore  bare  tboa^  oroDyleons  -uith  o.^- 


colamas  foand  at   Mycenae  and  Tiryna.  Tbe  doop/fay  (Plate  r,Â) 

honevQV   retains  tûe  arranâenient  alraady  aieationad  at  Troy.and 

T.hat  oharaotefizea  cùa  propyleoûs;  it  doea  not  open  àirsotl/  to 

the  extepior  in  the  plane  of  the  extecnal  faoe  of  fcfie  *fâll;  it 

is  placôd  dîi  iiûé  back  of  a  vestibale  anâ  précèdes  another,  an 

arpânésmeat  thàt  haa  sometiûiné  monaînsntal  and  that  facilitâtes 

oversiÊùt.  A  benclî  is  placed  aéainat  one  of  tne  tialls  of  tûs 

outai?  '/esîibule. 

1 
Tn  Hoœar,  tha  »ord  court  is  never  useà  ia  the  plural;   it 

la  CQci  oater  court,  tûe  principal  ooart  is  tbe  oûly  oae  in 

/ïûicû  the  Doet  has  occasion  to  condact,  and  exhi^it  bis  nero, 

At  Itiiaca  ia  mentioned  oûly  d  aiaéle  court,  on   ifhico  opens  r,he 

(te^aron;  it  musb  be  eatirely  auiroanded  by  a  bood  or  porûico, 

ander  fhicu  usa  sheltsred  tnamsalvas  from  sac  oc   raia  (yM),  At 

tjic  satrance  of  tiiaô  cour-}  :]lys3es  sa*  iyiaé  on  a  ûsap  Df  fil'::. 

Q13  old  do^  Aréos,  tno  died  from  3hock,  nh-iû  he   recoënized  bis 

aaater  after  tha  lapsa  of  t^sDty  yèars,  Tr>3r3  was  a  danrfnill 

in  3  corner  of  the  court,  and  it  *as  tha  satne  cefore  tna  oal*- '^ 

9 

of  ^L'ianpi.   Tn  tha  viciai tv  of  l'a-   .•ns^aroD,  a  part  ùi   tus,   cirea 
had  rôceivdd  spécial  préparation:  the  earsh  ^as  'caiipad,  ov   sv- 
an  parûaps  sraall  oebblas  ^are  dri/sn  into  concraîia,  as  at  Tir- 
yns,  and  foroiad  a  sort  of  pavanent  tnere.  The  saitors  olî^yed 
at  auoita  bafoee  tn^  œe^aron  on  that  artificial  ^coaùi.(K).  ' 

Proffl  that  court  in  tha  d^alliné  of  niyôBdS  as  in  tbat  of  pn- 
aîB,  liéht.  iras  taken  by  certain  roooDS  in   /rhich  lodéed  tha  éuarK., 
aarvants  ind  éassts  (^).   At  Troy  tne  aons-in-la^  of  tna  kiné  -^ 
tûus  d/<alt  in  front  and  outside  the  houss  propar;  thare  TelanB- 
cha3  nimaelf  had  hia  cbaaber  on  vha  court.  Tt  woald  hava  îppc- 
ared  inconvénient  for  an  anacarried  aay  to  liva  aad  alaap  m  t 
tna  auarter  reserved  for  th-3   ifoman,  amoné  tbe  sarvanta  of  tne 
oasen.  The  poet  iadicatas  that  tbe  chamber  of  Teleuachus  sas 
"hiéh  aad  /fall  in  via-f."  That  dacided  us  to  place  a  story  on 
tha  baildinés  on  t»o  aidas  of  the  court.  Tht  atairs  l?,  laad  te- 
that  chamber,  ïïhion  is  3bo#n  in  tne  perspective,  rjndsr  it  anà 
on  eaen  aide  could  be  foaad  rooaia,  such  as  for  ^cod,  ^inepreB- 
and  oil  aiill.  /?e  do  not  assume  hti^h  chanobers  on  the  aide  jf  i 
zùàû   court  into  ^hich  opens  ebe  door/iay:  tnere  uusî  oa  found 


tne  a&ables  aad  stalla  («),  aa  «rell  aa  a  sort  oî   park  ia  «hic* 
ivere  placeâ  tbe  an  usais  brougbt  for  ooasaoption  by  tbe  faoily 
(C).  Aa  fon  tbe  "beaatiful  enclosarea",  wûere  SaoïeQea  plaoed  t 
tbe  a^ina  ttiat  hs  brouéiit  for  tne  visitors,  *nila  ajîaitinâ  tbs 
time  of  alaagbter,  ^6  place  them  bssiée  tbe  ûoase  (h);^   there 
la  that  eûoloaare  is  érouad  «itb  a  little  ^rass  aod  some  trees: 
it  coaiinQaicatea  ttitb  the  court  by  a  paâsaée  placed  at  th3  back 
on  thâ  Isft.  A  larder  eaclusare  (.b)  axteods  banind  thd  noase; 
if  one  fiûds  tbat  it  merits  better  the  Homepio  apitnet,  it 
3affio3S  to  aa^jutue  an  opea  doop  iti  tbe  »âll,  that  foptus  tbe 
back  Df  tbe  latéral  snclosure. 

Thepe  *as  aiao  aois.ifdsre  in  the  sxtsrnal  dspeadanc^e  of  "one 
palace  a  sîPuctare  aisntionsd  only  in   îihg  story  of  the  ptinishne  n  t, 
tbi.t  Telannaohas  inflicted  oa  ths  aarvant  Homàn,r,h^t   yielded  t 
ihsiDselvss  to  tba  aaitors.  ttiyssas  ocàerad  Telsmacaas  to  alay 
tiieai  fbetr'ïeôn  tûs  tnoios  aaà  tne  stroD^  ^all  of  ina   court''." 
)ne  !r.ay  inaair-e  if  ine  tholos  -vers  net  oai3i5  3  tne  court,  if 
it  ia  Qot  necessary  to  3=ek  betiasn  iue  thoioa  a-id  i:hc  ojoar 
face  of  the  «ail  the  place  desiénated  for  toe  exécution;  bux; 
/?ould  it  not  be  imorobabie  tbat  one  of  tne  structurée  foroiiaô 
part  of  tbat  eutirety  aboulô  thus  bs  isolatsd  in  tha  couatry? 
'?arth3r,  the  aeauence  of  tns  story  seenas  to  laply  that  the 
place  tcarkad  for  ths  (nassacra  ^as  auite  near  tne  eatranca  of 
the  raeéaron.  TBlemacnus  aad  çumanss  cause'^  'hose  mnfoptunanes 
to  yiaao  r»  e  flooc,  tablas  aad  seaîs  of  tne  s^rest  dall  m  >vnicr 
the  suitopa  bad  ne.en   killed;  tùen  "havin^  nsade  the  aervant  ioîd- 
an  to  leave  tae  maéapon,  ha  i^atherad  thea:  lato  ohe  narroi»  spa- 
ce  betfeen  the.  tholos  aad  the  sr^poné  .fall  of  the  court,  from 
/rhich  it  ^aa  imooeaibla  to  ascape",   It  ia  not  statad  tnat  the 
DDurderers  drove  tbose  ^oineQ  ou!  of  the  court;  aa  aoon  aa  driv- 
en  froni  the  acartment  la  ^nicn  tnsy  perfornaed  toeir  last  »ork, 
tûsy  *î3r3  collectsd  in  tha  place  ioaalf,  //ûsre  thev  •«3r2  t3  iu. 
Accordiaé  to  Talsmacbus,  it  i?oald  do  toeai  too  ngjcn  nonop  to  3  - 
ike  them  ;îith  tna  s^ord;  he  preferracl  to  h^-i^  tham,  and  co  orv - 
Dire  tne  éallo/ïs,  ha  takea  a  rope  of  a  snio  "and  coils  cas  en:: 
around  the  tholos,  ^bile  fae  attaonea  r,ûô   otiiep  to  n  rfpsai  col- 
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^hat  «as  tiie  tnolos  aad  «bere  mast  its  place  be  soaôlit?  Tn 
tibe  langaage  of  olaasio&l  arohitectare  tha  fchoios  désignâtes 
aa  adifioe  of  circular  form,  like  tfaat  /»iiich  Polyclefcos  faad 
oonstracted  at  s^.pidrjorofc,  Wha^r  ahofs  *ell  that  the  poet  bas 
fell  iû  vie»  â  baildiné  of  that  kind  ia  the  expression,  that 
ne  employai  ia  dssoribiné  tna  opération  exaoated  by  Talemacbua. 
Re  attàohôs  the  cope  to  the  colaifin;  but  coils  it  arouad  the  t 
tQolos.  The  thol03  is  thea  a  oircalar  buildioé,  and  that  strac- 
tars  coald  hava  bat  a  sonall  diameter;  oth8r.»is3  it  /foald  be  n 
neoessapy  for*  Tsienachas  to  hâve  a  pope  of  aoaaaal  ieagth.  Ti&i 
bailiiaê  maat  be  eievated  on  a  sabatraotarâ  to  »hicû  oae  aacsn - 
ded  by  saveral  steps  (r);  if  the  foot  of  tha  rotanda  nad  pest- 
eà  on  tùe  gpoaad  itaelt  of  the  ooupt,  and  Teleiachas  bad  stpet- 
ched  tûe  Pops  at  the  hai^ût  of  his  paised  amg,  the  bodies  of 
fehose  saspeaded  ^voald  bave  touobed  the  eapth.  To  ppocoaû  bo  te  - 
ooilin^  by  îneaas  of  a  laddep  ?rould  bave  beea  loné  aad  diffioali. 
la   the  contpâpy,  adj  a  Dass  tn^o  sjppopts  m?.   PO';unda;  tne  aac . 
stands  on  tûe  level  of  tbc  too  of  thit  aolid,  and  ^itn  a  tarn 
of  iihô  hand  ties  sha  pops  at  Lhe  da^iped  hôiébt,  To  fasten  tn; 
othep  3nd  on  toa  scaft  of  r.àe  oolaTin  ^ould  saffica  a  stool  or 
3ven  a  stone  found  thepe.  le   asâuae  a  distance  of  aboat  1^,^ 
ft.  bst-73sn  the  oolain  and  tna  inolos.  îf  longer,  the  rope 
rîoald  Qot  nave  nad  sufficient  stiffpess,  and  the  treize  oon- 
demned  ooald  take  toat  aoace. 

Ïïhat  was  tne  tooios?  Vapious  bypothases  oave  beaa  profosed. 
r'^oius  bave  thoaéht  of  a  ppivy,-^  Tne  oonjectara  ia  in^saioas;  IL 
aooorda  «ell  «ith  the  intentions  of  rjlysses,  /fho  desiped  the 
sepvant  nomen   to  pepisn"by  a  shamefal  deato'^;  bat  iv  is  psr.Tii: - 
siDle  to  âsk  if  the  Hoaapic  habitation  actaally  contained  a 
poom  fop  thab  parpose,  Tt  ,?ould  atill  be  oossibla  to  38e  therr 
a  oipOQlar  stractape  like  tnai  fpeqaently  fOLind  m  oup  coantt.% 
olaces,  epeoted  as  a  ppotectioa  frooi  duat  ovep  tbe  opifioe  oi: 
a  4fell   op  oiatern*  Or  indaed  mi^hu  it  not  be  a  potanda  open  to 
the  aip  beloji  the  sneltep  of  a  ûausapoom  poof,  a  aoi*t  of  kio3i<, 
.ïfaepe  one  came  to  ait  to  enjoy  the  coolnesc?  of  tne  eveniné?  ' 
nave  fpeqaently  sean  kiosks  so  olaced  befopa  tbe  konaks  of  r.-.- 
kisb  beys:  tbey  paaa  IoqsS  ùoarô  tnepe  in  dpiDkmé  coffea  aoj 
fcakin^  theip  kief.  .  le   bave  placed  this  tnolos  la  a  lii-ûis  ^^-^^ 


^3 
oouro  oooiinaQicatiné  ^ith  trie  éreat  court;  (olate  I,  G);  tv3x 
Tihs  elôvated  b-à&e  oa   fhiGli  resta  tùe  rotanda  it  «auld  hâve 
beeo  easy  to  see  tnc  sooQtry  ovsr  tûe  «ail.  Ta  liûs  anale  of 
t.bat  ooart  is  found  a  aor  of  ahed:  on  ths  aide  next  the  ooart 
is  328n  a  oolaain,  tnat  mast  aapport  tne  eièe   of  the  roof.  Tf 
&ûa  pacpoae  of  tûâ  adifios  al/iaya  reaaina  conjactural.  tûa  ar- 
ranéeoiôat  that  iie  pressât  ia  plausible;  it  corresponds  to  the 
épisode  in  »ûion  ia  mentioned  the  tholos, 

evxrc,  p.  -lAl-lÂS. 

'^eaides  the  tholoa,  tnere  (îas  àlso  in  ûùé   coarn  an  altar  of 
7eaa  Herkeios  op  "orotsctor  of  fcb^  ôaclosars".  i^ben  ail  the 
aaitora  had  fallen  undsr  the  dIo^s  of  :îlys3e3,  the  ainôer  Phe« 
aiios,  /»ùo  had  ohanced  tî  ascape  the  aiaasacre,  aaked  if  ha  ahoa  1 
embrace  th«  knees  of  the  coaaaeror ,  or  if  "l^aviné  the  ineéaporî , 
ti8  3ùoal3  éo  and  saat  hirnsslf  aéaiast  th3  altar  of  the  ^reat 
'7-a\iB   Hsrkios,  «ùera  r.aert^s  an!  fllyases  nad  bar-aîd  in  hjaor  of 
ûûe  ûoi   ï:ne  t-niâns  of  ao  maaj  oxaa",^  It  aesfliâ  probablâ  tnat  ô 
this  altar  ^as  situatad  ai.  abou^:  ùùe  aiiddle  oz   tha  court  (-lat- 
T,    O).  That  ia  tus  ooaiGion  occapie:3  at  rirya-j.  Tf  it  nad  oeeu 
placôd  in  eue  immédiate  vicinity  of  une  principal  baildinâ,  t 
tha  aoioka  of  tha  Doiocaasta  «oald  hâve  entareâ  tha  vestibaiaa 
aûd  hàve  penatratad  mîo  tne  negaron.  ^xaca  th3  fire  of  the  s 
sacrifice  i»as  kindiad  thare,  that  altar  .^as  à  ao^t  of  sink  as 
ai;  Tipypa  an5  3.%   Mycenae;  it  coald  only  oe  a  âolid  maaa  lada 
of  orada  bricks  or  ralher  of  etona,  ^nat  th?  breaks  in  the 
tiŒe  of  ^omar  anderatood  by  tna  "bonaos"  is  couopahended,  /iù&ù 
jid  8683  tha  poet  apply  ïiûis  «ord  to  tha  olinths  ia  tba  hoase 
of  Aikiûûûs,  that  Eapportad  stataes  of  yoany  i\àû   in  naosa   hani. 
élsauad  tha  "sorohaa. 

y^oxz   î.p.çe.  i\^z   8o»e.  vil.  iOC-\o\. 

la   ha?e  éivan  to  tha  hoasa  of  [Jlyssas  m  its   froOt  and  peibiia 
porsioii  an  arran^amsant  less  conRolax  than  taat  cnaracteriziae 
Une  palace  of  the  oreoadiné  a^a;  #e  bave  pl3.c3:5  thî^rs  oaly  a 
Binéls  /dstibale  open  in  franc,  like  tha»i  ^iving  acoaes  to  tb- 
•^reek  tampla^  «hile  ab  Myoaaae  and  àt  Tiryaa  tasra  -cas  farth-T 
behini  that  pottico  a  cloaed  antaehaaibar,  hara  naviné  ona  of 
tùoae  thrsa  âDora,   '^otniaé  aeams  to  as  to  .iua-ify  tba  hypotu- 


fiypothesis  of  àoublin^  the  vastibale,   of  a  closad   roona  intarpo- 
àed  bâtiAfsen  the  megaron  and  tbe  oater  popch,    Ttiis  porch  is  nhàl 
'rîoœôP  0âll3  th3  "protûyron",   ''fhat  ia  befora  the  door".    Cr,). 
Tbere  is  fréquent  mention  in  tbe  t^o  poems  of  tbe  "ftithoasa^Ci  il. 
plied   ''stoa"),   verbally  the  "heâter".   le  rôooéaize  this  aiSho- 
Uiija  iQ  tne  portico,    widler  tùaa   those  of  the   t*o  amall  sides  of 
une  coart,   that  is  attaofaed   to  the  œain  baildinô,   ^hosê  middle 
is  occapied  by  the  aieôaron   (MM).     The  term  "ppodoîii03","«faat  is 
before  tbe  hoase",   bas  a  lésa  oreciae  seass;    it  is  aoiDetiaies 
ased  as  a  aynonym  of  protûyron,    and   aoflaetimiea  it  s3aiBs  zo  app- 
iy  to  both   the  aithaaa  and  the  orothyron,   to   bhe  woola  of  toat 
front,  of  the  principal  atruotare,      tne  Soithet  taat  uauaily  c 
charaoterizes  the  aithoaaa  is  "eridoapos"  or  sonoroas:    the  qoî- 
sôa  of  the  coart  ooae   to  echo  frooi  the  /falla  of   tûe  portioo  f^m 
ai^ainat   the  under  :3urfao9  of  itâ  rojf.    la   ^a;iitïier  ni^hSa   aider 
tnab  aallery  tnea  liksd  beso  to  sissp,   stretGriad  on  a  -Tiat  or  m- 
akin  of   an  animal. 

tV^us    exp\o\.weà    \Der\i    M^eW.    'îVve    t^è\\\    occvirred    Vt\    tVe    w\dôAe    ot 
tVe   TueéoToiv;    Wen    of^^^    \l\visae8    '003   VxxocVeà   âLO\sx\    V\\8    od.o€.vièoro 
o\    tVe    ^Vv8\,    ç\o*,    \^e   droéfeà   \\\;W    owtaVde;    Ve   posaes    X\\roufV   \ 

oïvà    éoea    \o   eeot   t\\e   \3  0T\çx\x\,s\\eà    oèo\.T\s\    t\\e    «aoW,   o^    "^"^e   coxxrt. 
^CAviSae'ai.    XVÎll.    'a?-'3*s'>.    If    \.x\    toe    v\\rose    t■V^e   court   be   \ftex\\\,c\\- 
ed    bc^ore    tVe    o\,t\\uso    ond    vta   doors,    tY\e   xueoaure    of    tt\e   >aaT8e 
coxised    t\\\.8    "troivBposx^Von;     'L\\e    «v\T\d    o^    t\\e    Veovev    \\oà   t\o   d\.v\- 
\,c\i\t^^    \i(\    re^8tob\\.8\^\.^^|    X\^^    veoX.    order    OTvd    ^o^^o^^''^,!    "^^^   pro' - 
r^a3    ot    VJX^^sses,    ?ro»    ■t^'^a   ^es\\\>\j\e    Y\e    \vvt\8    \o    r\,é^\,    or   \eft, 
dOMbtXess    to^Eord    "tV^e    corner,    oxvd    pusVies    Iros    o|olx\8\    \,V\e    «oV\ 
o^    t\\e   covjrt.    l^    0^^   des\red    to    see    Vcre    \(\    tV\e    o\t\\ouso    c    se  ,- 
OTNd    xaestlbuXe   p\,oced    beto^'2,    t\\e    proWi^roix ,    tt   wus^    be    svippos?:  , 
tbot    to   re\te\>e   \\t»8e\.t    oT    l^os,    \5\\\8SC8    Vo,     to    po88    ov>er    tVe 
exxtVre   \i>\,dt\\    o^    tbe   court;    \B\tb    tbe    tiixtevpr  etot  ton    proposed    cy 
\js,    be    oi\\vi    ^"^^    ^^    to\te    80we    8tep8    o^ter   \eovjtT\f    tbe    |reot    V^ovA. 
"fbe    coAucctVoxv    o^    tbe    t\EO    terwa    pre8ex>t3    x\o    dv^^tcu\tw    \»botev:;p^ 
\n    0    poaao^e    ot    tbe    i\\,od,    \tbere    Pboexvtx    reto^es   \»b\^    be    \ros   V-i 
to    €xt\e    bt»8e\U    UX.    Ml-M'i^,    \^e    ts   tv^Vné    tn    tbe    ttxtevnot   3 
oport»eAt8,    Vi\    tbe    tboVomoa.    One    \»t8be8    to    pvev>e<vt    bts   ^\\èVv; 
80    tbot    be    wov\    r\ot    eacope    \x\    tbe    àor\;i(\ess,     tviao    ^tres    ore    \\^ 


^0 

Kote    l.p.B*?.    SevjevoV   poasofe«    o^    t\\e   Oà\i«ae>^    eo\dex\ce    \\\\a 
ext-enôcô    oxxà   coWecWoc    sex\«e    fet\ero\,\\^    ot    ^'(^«    vrord    proàowos, 
UV.    297,     ?.02;     111,     297,    399-,    XX,     1>  . 

A   siQôls  dûor/ïây   opeoed   from  tne  protnypoo   (L)    to  the  me^ar- 
oa   fNt),    Tii   ihe  opeaia^  of   lid-iti    looi:*.?  iy,    'Uysses  oams  to  seat 
nimself   numbly,    îïnen  he  oresenteS  himaelf   to  tne  saibors   io  t 
the  costaaie  aoa   appearanoe  of  a  be^^ar;  '  tiiat  is   éaarded  b/ 
nlyssaa   and   bis  three  coîDcanions  durin^   tue  entire  daeation 
of   tbe  combat.     Tbat  door  fias  a  thrssholj   Oiade  of   a  block  of 
asû  anà   jacDôs  of  oypresâ  40oâ,    "tfiat  a  carpenter  aas  polished 
akilfally  ând   dresssd  by  raie",      «y  thèse  détails  oûi  fools   L» . 
iiïiDortaace  tbat  the  oonstructcr   a;".isaches    vj   lihiR  part  of   !■>!?? 
^ork;    bs  desirsa   io  first   éivn   to  tne  visitors  ^  ni^h   inea  of 
the   laxuey  of  the  royal   tiabit:ition.    îbe   unraânolà   of    judl  'joe.- 
inç5,    tbat   àill   of   saiûoln   îsii,    is   tn^   sp-o^i*    crr-snil^,    oass^"- 
by   .Hil   visitors  cofiiin^  froni  jatsiis;    it  is   tbe  écea:;   ohreshoi: 

Ko\.e    2.9.?'7.  Odv.asev».    XVll.    ?3. 

jiote    •â.p.'?'?.  Qàv^s3e\j.    XXll.    75,    2^C. 

Jîote    A.P.?^.  "î^^    Botfte.    XYll .    239-?,iC. 

iîote   ô«p.?7.  iVe    sox^c.    XXll.    2.    3e>o\3    \\os    aewoTvstroteà,    \\\ot 

ot    can\\    XXll,    co\i\à    OT\\,\i    y)e    \\\e    ■l\\re8Vo\à    o^    \^e    e'c\\voïvc>e    àoc  i - 

\\Vtr.    (,3ov)irTi«\.    Yo\  .    Vil.    p.    \77-\7?'^.    "YVe    enWre    ^eaueivce    ot 
\\ie    \o\e    M:ou\à   be    un\,\\te\.\\é\b\.e,    Vf    o^®    oàw\.\s    t\\ox    ViVv^aaes, 
after    \\OAo\,T\J    \izx^\    Vv\.s   )oo«    ond    aex\\    Vi\s    orroMs    to    the    morV    frcTt. 
ttve    bocVi    ot    \\\e    \\o\\.,    croftsea    t\>\«   \\o\\    os    Vf    to    retreot.    l\. 
ta    true    thot    \^o»er    ôo\ii,fi   t[\oV\\\ïv£    o^    tVvot    ste\>;    but    \t    ts    t«p\,v  a 
b»^    tYve   ujovôs    t\\ot    V>e   ptoces    t^a    t\\e   ftoutV    o?    \i\>i3ses    apeoVtwi    ^c 
>Ye\e*oc\\\xs    ofter    occo'»pt\s\\tv  ê    V\\s    expVott.    (,XX1 .    A2A-A?iO^.    P 
ooi\   be    au»»OT\xeà    t\\\iô-. --    "•l,Y.o\je    orTOTvèeà,    'îe\«oc\>\x«,    for    vivv 
*ot    to   btvxs^    for    t\\e    èueat    to   «"^tcV    \\ou   MstsVed    o    éood    recepl\  :>^ 
to    toe    èt»etv;    tout    t\\e   wo^ewt   \\os   co»e    to   teooe    t\>eôe    \oyd8    to 
tbeVr    pteosurea"^  •    We    8peo\ia    t^esc    \tordB    tiv   po»»\i\f    frow    tVic    te  o 
to    tV\e   botto«»,    of    tVie   \\o\\,    oe   tf    to    toVe    teo\îe;    tboa    \xi\tbo\jV 
oToustivi    euaptctoiv,    Y^e    opproocYea    t\\e    exvtrotxce   of    tV\e    we^orci  , 
oud    ontvi    ofter    reocYttvè   hVs   post    of    co»bot   does    Ye   \xn«o»V    or.; 


\a\\    \\\c    orrons    ot    \\\,a    Çee\,    ?  cr    \\eoreve    \V\ot    V.T\e\K    \,^e    orTotv^e- 

le   ha/î  corne  ta   tins  oaeéâroa   ("O.   One   koo^a   x,ne  vasb  diaBôûaiori' 
of   bhe  hall   foc  «oion  has  been  recoenized   thâfc  apoell-ibion   in 
t,h3  oalàcss  of  Tiryns  and  of  M/csnas.    it  is  aansceasary  to   39e  k 
dicsaaioas   in   Romer:    bat  it  reaalts   froon  ais   iialsa,    tnat   the  œ 
aiaéapOQ  of  Alkinoaa   an5  that  of  'Jivsses  are  saaâlly  y^ry  spaci - 
oas  rooms,   At  ^cneria,   Aikinoos  éathar^  in   dis  palace  to  naar 
lih3   story   of  ths  ad/enturea  of  Olyases  ail    tbât  ns  calls   lead- 
ees  '%ùd   chiafa   of   tbs  Pheacians,    'The  court   aai  ooc&iooa  aûd 
tioasb  i&û^   filleâ    by  tne  assembled   nB$n;    taire  .vcr^  aiaoy  yoan^ 
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and  many  old  men",      At  TthacB  ail   tne  3111  tors  toand   oiaces   in 
tne   Tiaéaron  of  niysses,    àsatad    at   sass   aroand   tne  featal   taûl-->; 
mascara   and   âsrvaûcs,    Vineps   ^ere   lEora  tdan   a  handr-êd   persons, 
A3   for  tns   apD;î5i?aaG6  of  1:0;;    nàii,    ^jiiac  ùo/î'ï:evi   âofiiiiîd   lii. 
Pat   cy  iLora   tfaaa  0:i3  urait,    one  diviaed   ît   t-o   05  7~.py   .3iT;il3r, 
it  l^as-:    iu   the  etitiraty,    bo   tnat   éi/en   by   ub   io   tbs   œe^iron 
m  oar  rasi-ocatioa    jf   the  Vyéenaeaa   pilaoi,    Tûl  oJiaractsr  of  :•• 
thoaft  In^.ariora   is   iadioatsd   by    tne   ooeo  lo   a   Li/<   vecasa;    Ho.'f- 
a'/ar   rapid   it  rnay   b~,    tne  sk^^tch  does  aoG   fail   no   ha/s   il.s  col- 
or  and  affecta    Tn   Lne   ni?nt  prscedin^   tne   suore.'na  atra&éle, 
eaàcûaa   aaà  ^llyssss  cro«3    ■■h^  rns^âfon   to   place  ia   safaty    tns 
acna  ia    ttie   àoai?t.'Leiit:i  of    taa  /roocsa,    «iiich    mû^î  sait^r-s  liêdt 
seize,    Tn&n  ^allas   illaminss  .^iLo   sjlara  liéfl':    :h3   érsat   rooni 
and  Teleinacûua  crissr  — 

"j  ly   fftbb^r,    a   ér^at  narvel   sfcrikss  ly   i^yss! 
H 7fcry^bere,on   tne   ^ails  of   tbs   nall   and   on   ta-   beaatifal 

^ipdera. 
On   tas   *GOdea    .ioists    )f   pia-:;    ^md   d^    tne   oûluinns   raisia^ 

voeir   naada   ùlûû, 
Tbare   i?  in  n;   ayes   ta^  spi>-:jadûr  of   biaziné   fira, 
T&ere   is  ftiVnin   her^  soîds  one  of  me  ^ods   tbai   inaabiu    tir 

Dtoâd   sky. 
Xo^e    î.p.ÇÇ.    OàViSae\^.    XIX.    3r-AC. 

Tûsra   is  seen  a3   if  by  liéiitûiaé  ail   oreaeated   by  oar   rssto- 
cauion,    tne  épeat   ^allc^  offeriné  a  place   raady   pp^oar^d   for    -< 
abioiné  coaiin^s   and  poliabsd   facin«s,    zas  stron^  carpantry  y' 
tns  colunfiDïï  farnianin^  tae   ascessâry  oointa   of  aapcort. 


1^  I  - 


9? 
Thsss  colaŒQS,    ^hoee  beiétit  strikes  tba   ooet,   bave  places  kn 
known  te  us.    Py   tbs   inàioationa   tnat  ^îausioas  ^iv^s    to  'Uysasa, 
to  tell   hiœ  «hers   to  tell   niœ  -vùêrt  to  find   qûsen   Arête  in  th  e 
oalaoô,   one  leâCûs   tfiat  tasse  supports  stand   aroand   tûe  iiearbh. 
There  is  no  trace  jf  a  cbiaiii-îy  in    tfae   baildiaés  oî    bhe  priicit- 
ivs  a^e,    and  tnen  ^9re  ao  fartner  advaûced   in  tne  tinie  of   Homer, 
Tq   spcakia^  of  trie   artua  aaspanded   on   fcbe  /jalls  of   tn=  aaséaron 
of  Cflyasea,    ne  3ho.ïS   tûijm  àoiiâ   by   stnoke,    âincs  tiialr  master 
^as  no  loaésr   fchsrâ  to  clsaa  tlaern.      Thsra   /f^s  no  part  of  tias 
coastriictioD  arpînfs^d   to  receive  tha  smoke   aad  to  lead   ifc  oat- 
aida:    it  eithe  ,   paased  liiiroaéh  a  aiiple  opeainé  ruade  in   îiha 
roof  over  tbc   fire,    or  tnroaéh  tne  spaces  of   cde  beaais  at   uhc 
aicies  farnoin^  narrow  iDrmsrs,    and   by  tbe  door^ay,    not  -vithout 
dspoâitiû^   a  layer  of  àooL  iuriné   its   passaée,    Tnis   is  rscall- 
ed   by   tûe  eoithst   "aitcaiois",    tnat   lins  poet  applies   to   the 
ceiliaâs   of  tne  palace  of   FriaaQ,   ana  tliose  of  ths   palace  of 
'Jly3333l      it  maans   blacksned   by   fire,    smokcd. 

Kote  î.p.eç.  IVxod.  31,  A\A;  Od\^ss^\^.  XXll.  ?,7^9. 

At  t;d3  time  wnen  nh??  nsarth  .vas  not  olac:v'3  a^ainsb  Lha  /?alj, 
it;  coald  only  be  foaai  in  tnr  midàle  of  thc;  nall  fp):  thas  it 
yfas  inost  acofi33ibl^,  and  the  aeat  ^as  best  distribated  in  fcb« 
dntira  Interior,  T  ûave  \^ery  fceaaentiy  seen  it  arranéad  in 
tiiat  fasnion  la  '^rsaca  and  in  Tarkey,  r  especially  recall  on 
i>d3  (ûountain  of  ^âmaria  wnere  «e  oassad  tne  aiéht,  Tne  coaaes 
in  ifbioû  th<à  peasaata  slept  ^sre  only  very  io.i  buta  of  aartn; 
but  t-nere  ^aa  a^  x,q3   ffiidàle  of  i".he  villa^^  a  éraat  building 
contaiûiiiÊ  à  Jiii^le  vsry  iaréa  rocai  co/cred  by  a  donne.  This 
;?a3  callsd  thr  ''boase  for  eueata",  (Medbctfa'),  ?f*ilft  tne  «oai.3n 
,forked  iii  uû£  fiïlds,  tne  chiefs  of  tne  familles  spônl  lone 
ajurs  r.nere  in  amokiné  aad  ûalkin??,  ^e  fouad  i-hem  ^atnsred  in 
tûeir  oce^âpon  at.  tbe  end  of  th'i   dçy:  toey  éave  as  ai  Eirst  ai? 
bid  a  recsptioa  as  the  saitors  forrasrly  did  io  îllyssas.  Te  /»^i- 
necesaary  for  as  to  speak  loud  aad  boldly  to  lod^îs  our  baastB 
of  burden  m   the  corner  of  tbe  éreai;  nall,  and  to  obtain  our 
places  at  tne  hearth,  ïvev  as  *8  ^ere  by  a  torrenc  of  rain,  r^ - 
ar.  ^aa  formed  of  ^reat  atones  ranéad  in  a  circle  at  the  oensr 
of  fcne  room:  some  loéâ-^ere  bucdtn^'  ut<<-c>z,    aoioné  tbe  embera  o 
-TQicb  our  sapper  ^as  aoon  cookiné.  Jt,   ia  parmissible  zw   belr..' 


q7 
tbat  ia  the   oaLaoa  of  Alkioooa  and  in  tuât  of  yiysaas,  toe 
oaactQ  hàà   a  le  es  rasfcio  appearanoe,  Tfaat  ùeapth  /faa  tbe  cen- 
tre around  .raicn  olaetered  men  fco  hear  toe  poets  siaé,  fchat  in 
3pite  of  ttie  aitBDlicit?  of  tfieip  aanaera  already  hài   oertaia 
tistes  for  laxapy;  colamns  aarrouniei  it,  aéainst  /ïàich  Isaned 
aeats  deoorabed  by  inlays  of  ivopy  or  of  oiafcal;  it  ,fas  necass- 
arily  in  narmony  /^itn  thàt  cûtirat^.  Thsn  as  at  v^ycsnaa  and  at 
rit'/ns,  unis  mast  ba  a  cipoalar  aass  safficisntly  raiaed  above 
Gûâ  éroand,  that  one  ooald  olaoe  tbe  fuel,  /lifeboat  stoociné,  a 
aad  wide  snoa^h  taat  tne  bpanda  ahaald  noc  c-oll  off  on  tne  ^r- 
oaad.  nid  tiisy  nofc  at  Myosnae  cappy  utiôit  oare  so  far  as  to 
oaint  in  aevet'al  colops  th»  axterioi  of  ùû^x,   basa,  so  as  to  o 
plaoe  it  in  harmoay  ^ith  the  rest  of  tbe  dacoriliioa  of  taa  naii. 

Ttf  jae  rnepaly  coasidecs  bbe  ooea  and  oadiio  Dû/?l;j.on  of  tir-  : 
nabitaliion,  tae   îinâloéy  appsar^  sr-nkin^  bBù,^i^z.^   ths  pi?in33lv 
nouso,  tnat  tria  poefc  of  Gne  Odys^ey  had  in  7ie^,  and  onati  GOdiir 
kQ0(»a  by  tna  sxoa/ations  of  ^cnliôinann,  Tna  s  ime  oupi,  -sd- 
3a.Ti8  SPdat:  oosnin^  at  tbe  baok  of  t-ns  /vide  vestibaits;  Ih^  sai - 
aiiplitade»  ^oe  sama  arranéafaenc  of  tbe  aôtîaroîu 

ppoai  tna  iiia=5à£'0ii  ^e  pass  uo  thj  toalamos.  Tbis  ia  tbe  noas^ 
of  Ttnaoa  bas  an  apoer  3 tory,  peaelope  darin^  the  ahs^noe  ot:    > 
lier  hasband  occapied  tna   second,  as  ^e  nave  3?;ated;  sn3  ia  s-, v- 
sral  cimes  33?-n  to  ascend  and  dsaoend,^  v^  nave  msntionsd  toe 
beéiQoinés  of  stairs  at  Vyceaas,  tnat  attèst  tbe  sxiateaoe  o( 
tbe  upper  obanbers;   »5  nave  aiso  iadicated  nere  tha  start-in^:^ 
of  tba  sfeairs  (-,).  ^îot  bbeca  ia  'ï.ûs   oriéinality  of  tbe  Romôrl-. 
hoûse;  this  is  in  tbe  relation  establisned  betseen  tau   ifio   o^  - 
ta  of  tne  d/ieiiiflô.  "^itn  niysses  tne  medaroa  and  tnalanoos  ai,i- 
oin:  pasain^  froai  one  to  tbe  otuer  is  continaal,  ^lameroas  f  io  ■; 
in  fcha  taie  évidence  -bac  aftia^eoient,  Favitad  to  Penelooe, 
jlysses  crosses  the  naeéaron.   At  ni^Qt  .^nila   lyiné  in  tor;  y.:- 
iiibala,  ne  aees  tne  servant,  ^omen  ieavd  tue  .Te^aroa  bo  .loin  -5 
saitora  to  ^hoai  tbey  bave  éiven  tbeaQselvas.''  ^enelope  is  saa-  i 
ia  fchs  ^coand  story  behind  fcba  rear  fall  of  tue   rtséaron  ani  '<"'- 
aps  <*bat  is  said  in  that  hall;  she  bas  oiaced  hip   seat  î^ai.: 
tb;3  division  /faliJ  In  r.hat  ^all  is  piercad  a  door/ray  oppo.-rsi-^ 
one  entranoe  door.iray;  thisj  is  x;be  one  naviaâ  a  stons  tûresboi^, 
on  /^biob  nlysses  olaces  niiself  to  snoot  bis  arro»  tnrou^n  r- 
Qead.3  of  tne  axss  (2),  rriis  dcor  ie  shat  by  ^jjrycli'a  befor-   ' 
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bafctle,  3D  thafc  tbe  saitora  coalï  not  ssoape  by  ttiat  axit,'' 
As  soi'ui  as  tbft  stra^^éla  enda,  rjlyaaaa  diceots  Teleaiacbus  to 
c^ll  gar/olsa,  He  exeoataâ  tûe  ocdsr  by  sûairtnô  tde  <5oor  via- 
ieQtly,  Taryolea  ooaies  ùo   look  at  tba  corpaes;   thea  ahe  leav- 
38  bhe  meéafon  by  sas  saoïâ  route  to  briné  in  tna  faithleas  aer- 
vaûts.  ''y  that  Pénélope  en  are  tha  ineôaroQ,  «ïben  sbe  baa  some- 
tbiné  to  saj  to  tbe  suitoral  tbe  po^t  représenta  ber  aa  then 
stardiQâ  appiôbt  naar  tne  jiiBb  of  tbe  bi^n  openiné.^  Sbe  does 
act  aô  did  Arête  ia  tbe  palace,  wbere  tbe  /fife  of  Alkinoos  is 
aurrouQded  by  i^ne  respect  of  ail;  she  doea  not  $o  t4  ait  naar 
the  beartb;  abe  doea  not  fnix  jiiiù   chose  iaen,    Tthom   she  regards 
as  eneaiea^  sbe  remaiaa  on  thd  tbresoold  aa  on  a  sort  of  oeat- 
ral  érouûd. 

Ko\e  2.p.<20.  Oàvii«sev.  XXI,  ô;  XXII»  \,    Ço  e\c. 

Ko\e  S.p.'^O.  \^\s\o\.re  de  \'»î.r\.  Vo\.  Yl.  p.  35\  . 

Kote  i.p.^Q.  Oàv^esev.  XVII.  ?39,  f05,  ôeA-ô6?. 

Kote  r-.p.^O.  TVe  so^e,  XX.  ?. 

Xote  l.v.^Sl.  iVe  ©o*e.  XX.  ^^'T-'açÇ. 

Ko\e  9.v.^\.  l'^e  so«e.  XXI.  38"?. 

yo\e  3. p. 91.  yxii.  ^««3. 

Ko\e  A»V«'S'^«  'î'f^*  *o»e.  XXII.  A^S. 

Kote  n.p.9^.  I\\e  Bowe.  I,  33S-,  XYIII,  ?09;  XXI,  cA. 

Tf  tois  dcor^ay  farnisbad  tbe  0003"  v^pici   dnd  aïoijt  freqaently 
ased  oofDiiunicatioû  betfeen  lûù  ln3   aaârters  of  tbs  royal  aabii- 
atioa,  sfcill  it  naa   not  tbe  oaly  ,jfay  tbat  sr^rved  for  IhSLX,   aae. 
phe  ffieéaron  y*t  had  anotnar  exit;  thia  iô  «bat  Romer  calls  "or- 
aotbas3",  Tnis  tsrm  is  one  of  tnoss  not  poasesssd  by  tbe  cla^ss- 
ioal  laaéaaôe,  and  .thich  already  eîTibarrâSBad  tae  Alexdrina  codi- 
meQuaiiors:  yet  Gbs  ooefc  is  anxioaa  to  define  tba  acane  of  tfcs 
action,  md  cxolaioa  biaiaalf  clearly,  30  cnat  one  cânnot  nesi- 
tats  concsrniné  tne  sanae  of  tne  «ord. 

"Tbere  ««3  an  arsothure  in  tns  y»  =  ll  bu  Lit  «ail;  ûe.à.c   iiOi  tn- 
reabold  and  olaced  au   one  end  of  tne  meésron  on  aolid  foandat- 
ions  ^aa  tne  pasaaée  leadin^  into  tbe  corridor;  it  *&s  olosed 
by  /fill  .joined  planka;  [Jlysaea  coiimanda  tû:i  di7inr  sfinanerd 
to  éiard  tbat  éate  by  stayin^  near  it-  uhua  ther<>  Jia&   only  a 
3inél2  front  of  attack, 

Kote    e.p.'Sl.    Oàxisaevj.    XXII.    \2r-\S0.    <( .    t<e\.c\\e\..    L*OTsot\\vire 
5,a(\B   Ve   »e^ovox\   "uo»er\o\xe.    v^jfcVoeoV.    epv|r,      VtY,    oua    Cesser- 
Te\,cV-"yli\Sorx\.    Vol..    «^''9.9.    \e9.r..    p.     e-\?>. 


Tha  orsothure  is  a  door  that  opeaa  from  ths  n[ieôaron  into  a 
oorridor,  and  ths  threahold  adjoinin^  it  cannât  bs  tfas  éreat 
tbresboid,  îbat  ths  door  of  antrance,  «bich  ia  ia  tbe  pofer  or 
Jly33Q3  and  bis  companioas,  luasters  of  tbe  rgar  of  tbe  bail, 
This  rasaltB  from  tbe  appsal  of  oae  saïuoc  fco  tne  otbars,  and 
tbe  reoly  tnafc  it  caased, 

"ffrienda",  says  Aêiieoa,  "/jill  no  one  asoand  bo  tbs  oraotnup- 
Ha  /lill  éo  to  tell  tbs  p8ople  (»bat  oocacd  hece,  and  nninediatel  «/ 
tnere  «ill  b3  oataide  onlv  a  cry;  cben  tbat  nuaa  «ill  bave  sbot 

i 

nia  acpo/fa  fop  toe  laat  tiosô'*, 

Melantbios  pepliss:-  "Aéilsos,   tbat  oanaot  be  doae,    for  it 
is  too  nsâp  tbé  beaatifal  doorjray  of  tbe  court,   ànd  tbs  oatlet 
of  tbe  corridor  -vill   be  l  o  clifficnl     to  pass;   one  tiian,    if  vil- 
iant,   coaid  défend   it  alone  aôainst  ali'',^ 

Oûn  tûcthàt  leaciis   fr.>îD   tùa  axoredsion  enoloysi    b/    û^^ïK-.jïs, 
iin^ii  i&  is  ûeceaaary   to  a^-c^ad   ^??vepàl   stsps    to  éaia   cbe  tnps- 
snold  of   tfl  •   orsotnurs  (1);    toe   floûr  of  tbe  ooreidor  ie  Vjnea 
'3.x,  a  levai   hi^a=?p   taan  tbat  of   thi  éreas  hiill. 

AS  for   tns  rjorririor,    iu   allo^e:^    tne  service  of   tne  privatre 
^Dâciûàai  Mi'ùhoùx,  al^ays  baviné   fco  cross   the  meéaroa   undar  t 
tbe  eyes  of  tn^  énests  occaoyins  it,    (T.f.T).    rt  ^as  placeci 
aéainst  "one  of   uaci   bide  /«alla  of    cae  f^  ôa*i   naiU   0ns  3ni   tarx- 
iaatsd  in  tbs  court,    aince  if  one  of  thi  saitors  coald  reach 
cbe  corridor  bv   t,hB  orsotinare. ,    it   ^oalà  nave   bdea  easy  for 
nim  to  flea  and  reacb  tne  ciby.    At  tne  otner  end   tbe  corridor 
t3£minated  ît   tbe    bfiilaoQos.    Roiier  aid   not   need  to  specify  it; 
ns  ano/red   R^^aieas   followiné  tbe  steps  of  Velantbios  into   tbe 
interior  of  tbe  qaartsr  of   tbe  /lomen;      no^   îî;anieas  oonld   attei:-- 
fcbât  pur3ai?i  ouly   by   p^ssiné  tbroii^b   tbe  orsothiire,    ifriT^n   53s 
aD9ij  to  nifii,   p,e  «^o^s   by   uhal   roate   to  load  Malanthioà  #icin   b^  - 
dâ,    and   soon  retaraa  «ifcbout  *ay  obstacle, 

"^b'îi:  r8!ïiains  frosr  '^ifficalt   uo  coŒprenend   ars  tbe  «loveajétito 
jf   Velaothios.    Ha   nas  declared  bimaelf  uoable  r,o  flee   by   toe 
orsotnare,    chat  aiysses  bara;    bat   be  bas  offerei   xi  tbe  âail^r., 
ani:ii    then  anarme^   before   bneir  formidable   eoeiny,    to  ts^sek   in 
tbe  arnaory  of  [Jlysses  tbs  nelonets,    sbields   and  speare,   tbat    ? 
tne  latter  bad   taken  care  on   tbe  previoas   svenin^   to  r^îTtove     .  -' 
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tae   Pest.^!.   h  J.l  and  to  placs  in  a  aafe  location,   To  afctain   bis 
ends,   Kelantbios  asoenàs  ani   then   /îithoat  diffiouity   reaobea  t 
iifie  rooflL'  in  which   are  collected   the  arma,      The  question   is   bo 
kno»   rvbafc  aiusu  ne  anderatood   by   tbe  '^roées   œa^aroia.*'.    The  <ïor  i 
poées  is  also  ons  of   bhe  novàs  not  foand   in  tbe  later  aatdors 
and   1  i  conoected  ^ith  tue  root  f roîD  ^bicn   is  derived   tba  ^.resx 
verb  "reéû?iiii"   and   tae  i.atia  verb  "f rangers";    to   fcranslata  it 
liLet-ally   it  ^oul.d   siénify  tbe  bcsaka  of  tne  ffiséaroa,   bat  nhaz 
zaat   t,erm   r^ally  désignâtes   is  ankno^n   to  as, 

Vodern  Greek  in   thé  Qortiijfest  of   Asiâ  Vinor   appsaps  to  faav^ 
patainsd   toe  Hoiuepio  s?ord   roâee  in  zhe  t'orm  poaéa  «itû   Èûe  se- 
nsé of  âlley.    To  Qîîs   fcùsa   bsen  propoâsd  to   aae  in    tbe  roées   uî  : 
corridors  taat  sntsr  tha  tnaiamos.     Tbe  ooûnecîion   is  in^saio-    : 
bat  Mhsrs  did  ^^slanthios  ascen3   to   ?5ain  thesr  passades?  «y   i-r.^ 
orsotnura  in   peplisd:    y3t   Z22  latéral  3oor   is   in   tne   nanis   :.J 
'Uysses   and   his  oen.    H  is   bèLiicir    go   cetiurn    tio   i»n^   rxolaaatic  ; 
of   tia  -lacisni  oo'Birjea  t-f-icca,    ^no  see   in  roôss   an  sqaivalant    >!' 
tnyridas,    snsli  doors  or   /iiado/î3.    :Vs   iiîva  assarrsd   ia  ths  me^^- 
ron  of  ffOîTien  (r)   a  corbelled  éallery  ovsr  îHe  varesbold   of   pai- 
isbsd   ctone  (3),   a   3ort  of   balcony  coanectiné  toe  t.ïo  la&erai 
oarts  of   ttiô  aoàCZ.ù^at  of   tb«  ivonDen  m    ùùo  iàicoad    ijlocy.      Tfù - 
passade  is  neceasary  for  tne  aervic^  of  thin  opper  story,    tùe 
éyoecôum.    le   bava  adaiitted   that   in  the   wail    at.  tbe   nei^ht  of 
fehe  baloony  aece  made   l;<ifo  aarro*  opsninés,    aiacû  niéber  tiian 
iîids,   thaï;  sspved   fop  ssôiag   frofïi  above   «ithout  bsiaé  aeen, 
;#ba"C  acouPPôd   in   tba   aiaéar&a  of   tùs  tr»an.  '    Tbose  little  /ïindo-?c 
ooalû  be  elosed  by   «  iiôhî.  t^rille  oï-  a  cafiain,   We  aasaose  msU  1- 
•Gnios  seekin^.  to  ri3e  to  tbe  heiénii  of   Lûosa   rvitido^s.   Tbe  aâll 
éoaG-nerd   saoceeded  in  placiaé  a  foot  on  tûe  pro.jaction  of   sn  : 
tbick  borizoûï.al  cross  D^aïus   tnat  bei5   in  place  tne  vartioal 
tiûDbers  foraine  the  faciné  of  tbe   fall.     :^Qce  atûaininê   tb5 
iô7el  of  the  balcony,    ne  bad  only   to  aiove   to  one  aide  to  slior 
OQ  one  of  tbose  alooee  and   be  laaded  on   tbe  bâlcony.   Prooi  Zù^. 
iioment  he  coiiid   éo   and  conae  to   the  thalaonos,    'Jlyâsea   percoiv.  ' 

notniné.   Tn^^.  rear  door  «as  oiosed  and  ail   the  back  portion  0; 

9 
ûbô  raOffl  was  in  darknasa. 

Kote   2.p.<2S.    Jcpp.    TVe    ^caerVc    ¥o\ise.    p.    1P?-\P3. 
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Mote    /v-P»^*^-    TV.OBe   \B\.Tvào\Da    »ou\à    Yvoxie   been   p\oceà   ooer    tY\e 
po\.t\ts    0    oxvà   ^.    "îYvot   oï\   \.\ve   "\,e^\    \.»    aeew    Vix    \V\e   perepecWoe 

Kote    l.p.ÇsA.    T\\Oôe    crosa    \>eo««    ore    VftdVcoteà   on    P\otc    11    \i\ 
Vk\z    oTvi.\,e    of    t\\e    \f>e|oroiv    tVvoX   covrespomàa    \.o    \\\e    poV^\    o    o^    AJ\  e 
çVoxv.    i^'BR.oivl    t\ve    t\,m\)CTs    X>^o\    etvYer    \i\\o    t>\e    cowstructXoxi    o^    t^  e 
\B0\\s,    ViCt    oWiers    *o\ii    preaewt    9To.^ec\\oï\^    t\\ot   >»oi\\,à    ^ocV\\\oV<è 

Kote    î.p.Ç^A.    Oi\e    *\fV\\    o\so    suppose    t\\o\    \\\Vs    ècWeru    ooerVv- 
\3ix\^    \>^e    «ieéorot\    o\     t>^e   »ex\;    Vixit    V^e    vcouXà    be    w\,«toV.en,    "lYvot    XW 
\»o»eiv    gomXq    posa    \x\    o\,ev*    of    %\\^    «eu,     onà    on    X\\z    o\\\zr    Vowà,     \X 
«ow\à    oe    txecessoro    ^or    ne\ot\t\\\,o»    \,t\    rcocV\\,t\<^    W^o•t    X)o\conY    to 
pertovm    o    Teo\    ^eot,    coWeà    \t\    èVi*xvoa\\-cs    o    reccxserxj. 

Tb  -fill  perbapa  be  objactsà,  tnat  Melanciiioâ  b-^ia^   loaded  by 
tû5  arms  that  ne  brouôJît,  coula  aot  dsscead  b7  ths  sa-iic  //ay; 
bat  .-ïhat  praventa  us  from  assaisiné  tbat  by  the  ^indo»  hs  r each - 
33  spdArs  and  shields  of  tha  suitors,  or  taro/is  thaiE  doiVQ  froffi 
abo7£?  The  reiatar  does  not  dra.*  ap  évidence:  tha  insiénif  icaa  l 
Istâils  are  sappresssd  aad  can  bs  aapplied  by  the   iiiaéiaaoioa, 
ta  place  in  a  atronéer  lidbii  the  Incidents  tbat  oarry  on  tna 
action. 

'"?itn  tneir  uppec  story,  tae  buildiûés  situatad  beciûd  tbe 
tneçîaron  most  fopor.  a  rriass,  ^boss  beiébt  hab   aearly  tbab  of  tbe 
<$reat  bail  to  ^hicb  it  forma  a  esé-nent,  bue  it  certaiaiy  occii:' - 
ied  à   mach  larder  arsa  of  éroand.  Tn  tbat  oart  of  the  palace 
^era  roonfis  in  »nioh  tne  mistress  of  rne  houaa  and  ucr  eefvaaut 
/«ère  eoéa^ed  in  domeaiiic  labora.   Tns  princioal  cn^  of  th::)se 
rooms  «as  a  sort  of  saloa  (s)  olaced  bebind  tba  meéâfon  of  x,'m 
men,  It  looked  oac  on  a  liûtie  inner  court  (V),  also  fiiraisû2-j 
iîitb  a  portico  (x),  around  ^hicb  /îas  distributad  ail  tbe  depen- 
dencss;  it  ^as  very  aeoesâarv  r.hât  the   «oaian  coald  sit  ia   tbe 
opeti  air  to  spin  and  ss.^,  Tflsse  courts  bave  baea  found  ab  fii'- 
yas  ià  .to-it  is  believsd  to  be  tba  quartec  of  th£  /rûaisa. 

Ko\e  ?.p»9i.  TViis  Vs  \»\\o\  l?0"»er  so^eWt^es  ooWs  "\o  *eêoro"". 

Tbe  résidence  of  tbe  cbief  of  tha  clan,  aeir  afid  :>tngr  cbisf:, 
tbat  iihe  war  had  enriched  and  as  «e  bave  state^,  «no  .vaa  apii^  i 
ûo  keep  an  open  taole,  coald  not  oontain  storerooîES  in  ffbicD  n 
v?er9  oreseryed  tha  ^^aluable  ob.jects  iefo  by  aucôstors,  and  m- 
psciatty  provisions  for  consuoiption.  Hsra  is  hou   Rocer  descrit^  » 
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tne  more  iœoortant;  of  tnoss  atoras:- 

"Telenacoas  iàaoeadsd  mto  ta=t   tbalaiïos  of  Qid  fâoner, 
a  larsc  roon  mm   aiéh   c;iilin^,  iq  Khicù  ^ere  aeâosà 
?ol3  and  bronza,  /eatisntâ  encioaed  m  coffsre  aaà  ùjjcû 
oii  /jith  ^Dod  odoc.  Tb£r3  al3D  stood  .1âr3  of  oia  and 
mild  ^ine  for  driakiné,  .lari  fillsi  Hitû    a  oare  liaaid 
.«iib  a  di'/me  savor!  fcûsy  .«erc  oaere  aprac^ed  oasids  sacn 
)tner  a^amst  tns  fàli  iû  3ase  Cllysses  ra&it*Qt;d  liois, 
aftiec  naviDé  suffered  so  aany  lisfortj.ies.  ~îij   onaioer 
,ïâ3  ûloâad  cy  à  dior  ïade  of  ^ell  .ioined  pianx3,  c/  a 
îoor  <fiun  t^c  laaves.  ^-Ii^nt  ^nd  day  è,   âjarsiîn  r3xâic33 
■Dnsra,  a  ^o-an,  i*nQ^-5   oraden-w  lina  ^atcn^d  oyer  ail  v-nar,, 
rnis  -f3s  ^apyolea. 

xote  \.p.9".  eiv^sev.  II.  ^.^v-'lil* 
■This  ar.or-eroo.Ti  did  aoi  look  ^ai  on  r,hs  odter  coarî;  for  it-s 
cars  «as  entrastisd  aot  to  a  i^aa  bat  to  3  ^oian,  toa  old  nar'i;^ 
01  liysscâ,  33,-in  jf  me  âsrvan":  ^oisn.  -esideà,  evef/  t.ite  r,.- 
at  Moiier  spaaks  of  oae  of  taosa  T^paasarirs,  De  oàlia  iîi  a  liaa- 
iâoQOS:  tûis  3af:ics3  to  ladioats  chat  tûsse  srorr.roors  f^rsed 
a  oart  of  ôiis  sntireîy  îesirasvê^  c-7  -c-nar  osri  its^lf,  fz^L 
caksa  ia  its  1031  extendei  senes.  't  3i;2is  tn3t  c.eis  -fece 
seyeral  of  unoàe  scores  ^iz-ù   doora  farnis^ed  ^nz   loc'<£.  ' 
Y  5  d  i  d  1 1  a  ^  a  i  s  h  a  t  1  e  -«.  s  t  "o  ^  0  0  f  t-  d  s  î  ,  t; ,-  a  ^  6  s  0  e  c  i  i  1 1  /  i  i  :  a  ^  1  - 
M  for  dailf  oroyisions,  and  tnat  u  -foicD  ^ere  olassd  :ue  ît: 
■Ttie  first  into  *Di3D  Teleiacnaâ  neaceada  iici  c^  s   szrz   ?-f  ".=1 
lar  foc  bctter  pp^ssrvin^  tne  oil  ari.i  /fins:  ^e  aave  cl^^ri  1:: 
jûdsr  tns  rcoi  7,  ocsiàc  /«aioh  ars  indirsted  02    -.ne  oian  x.^o 
atiàirs,  one  Dy  ^nion  to  descend  i-o   mai  r^Iiir,  ii:î3  tie  3r::e: 
of  four  steos  £o  rsacù  the   obaîoer  7,  "08  oerdcecGi/r  /le*  3?. 
toe  vantilatops  taaî  fjr;usa  li^ni.  ^nd  air  to  Lce  j-il.ir. 

Tpc=  v' •  ;  «  ■•:•  Cv'i:  :,  Ainad  *ith  iibe  jsp3,  éoid,  bronze,  and  zIdi:. 
^s    folded  in  oofcars:  ra  :  ic  15  noî  crocirle  izs^^    arss  ^=-5 
olaoed  l 't  s  ba^-^aiic,  ^nere  i-Dr*Y  fojld  ce  rxoos-.i  ic  rase,  'c 
^oald  tii0Q  D6t;hiV8  reïT  l.]13  oallîr  Lnai;  ^13  wCj  s.«r-rooi-. 
''Vanipe  fere  ppe;?eLWr,i  tae  tpeasar^s  3:  t-is  cri-:::f, 
rae  bp3a?a  aad  tq3  ^old,  aa.i  :re  nell    fop5ei  ic-^2.'-^ 
K  0  \  c  P  .  V5 .  ■?  t> .  0  A  V  ?  ^  e  u  .  N  X  \ .  t>  -  i  c  . 


tne  more  important   of  those  stores:- 

"Telenaaonas  dôaoendlsd  mto  tûe   thalawos  of   ois   faoher, 
a  larôe  room  nitù  biéb  oeiliné»    iq  fihioh   fiece  ueaosd 
ç*olâ   and   bronze,    /eatmenta  enclosed  in  coffsrs  aûd   aiaoû 
oil   fiilh  ûooi  oâoc,   ThoPe  alao  stood   jars  of  oid   and 
mild  *ine   for  driûkiû^,    .iar:^  fillei  «itfa   a  pure  lioaid 

Jiixû   a  divine  sivor'    iiûey   *ere   iiaere  arran^ed   basids  eacû 
ocher  a^aïast  tnô  ifall  iû  oase  Olyases  vetaûneà   tooie, 
afiiôr  haviné   suffsred   so  many  lEisfortanes,    Tùo  cnaîiber 
«as  closad   by  a  door   nade  of   ««ell   .joined    pianka,    b/   a. 
îoor  ^iun  t^o  leavea,   "^iénfc  an5   day  a,  âaardian   reaiâinacl 
tnera,    a  ^oman,    *fnoay   prudent  35ind   satcned   over-  ail   tnar,, 
Tnis   »as   Taryclea. 

Tbis  atiOferoooi  did   aoi  look  oai  on   t.he  oater  coart;    for  its 
cape   /fâB  sntrastiad  aot  to  a  maîi   bac   no  a  <ïO[Eâa,    bhe  old  nur-ae 
01   'liysses,    daan  af    ine   aervanr^   ^ooisn.    Resideâ,    evecy   t,ime   tu- 
ât Hoaiap   sp3ak3  of  one  of   taosa  treasaries,    be  calla   ix,  a  uda- 
iamos:    this  aaffices  to  iadioata   ihat   thasa   sTiOPerooins   f^pined 
a  oart}  of  zhe  sntirety  desieaated   bv  taaic   oeroû  ita^lf,   .ïq^d 
caksii  iii   its  lo^t  extendsd   sens©.    Tfc  3.33J13   th3t   io^rs  «^ece 
Baverai   of    tnoae  -sfc-opes   -fiuû  doora    Curnianed    mlh   looks, 
le  diaticî^aisfa   ât  least  {;^o  oî  tbans,    tnaîi  eBoeciall/   ia*:3nd- 
^d   fop  dail7  proyisioDS,   and   that  in  i^racb   «ère  piaced   ùnt   arit.-^. 
•The  first  into   iVbiob  TsleoQacnua  desoenda  oiuist  b^   jl  sopr-  of  r.el - 
lap  foc   ûcttep  ppdservin^   tbe  oil   and   »ina;    ^5  iiave  plaoed   i-; 
aadsp  tns  rcoa;  7,    bcîàidc  /jtiioh  ape  indicEtai   oa   i:ne  plan   iho 
sliâira,    one  by   nhion  to  descend    bo   unat  celiap,    aad    fehe  or.ner 
of  foar   steps  to  rsach   fcbe  ohaiibep  V,   Tne  oerdpeciiive  vie/i   sk^v^ 
tne  veatilatops  tnat  farnish  lient  and   air   to  tbe  Ccllir-. 

Thc  c-j-i^i*  conbainsd  fith  the  jars,   éold,   bponze,   and   cloth- 
-es   foiied    in  coffârs;    ba  :   ic  is   not  orobable   ttiaw  aciiB   «ère 
olaoed   In   a  basemenii,    «nece  T-b«v   /ïoal5   oe  cxpo^sed    co  rase.    It- 
/*oald  ÈQ8B  Dot-ihave  beat  ûnia  oellar  unat  /laa  tha  sLoPc-rooin. 
"Viiere  ^ere  pcesapyed   tne  tpeasur^a  of   tne  opines, 
Ttie  bPDnza  and  taa  éold,    and   the  «sli   fopâed   ipon." 

Tiiât  /<tiôfo  Fsneiope  é03S   to  take  tns   bo-v  of  niyssâs,    3.n^ 
<nePa    Palsmacnue  had  depoaiLsd  tD3  sriislds;   and   s^fords   tbit   Ve- 
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Vslsnthioa  reoiovas.    ^e  shali  sask    toat   aroûor/  eitùôc  in   the 
pcoiïi  V  sitQàtaâ  over  the  cellap,   or  ia  tûe  room  Z;    tae  lattsr 
13   beat  aaitsd  by  tne  epitheli  eschitos,   tûe  last  or  fârthesb 
olaoe,    b/   irnicn   tn3  por-ti  aharacterizaa   tine  ooainber  of   »niod 
•^enelope  bas  tbe  key;     it  is  iodeed  thê  cûainber  moâC  distant 
from  libs  entrance  door.tay,    [f   Melantbios  aaccasddd   in  enter- 
±ûû  lu,    tbis   (Yàs  bse^ase   Teleinacbas   nei^lacted   feo  close  its 
djor;      iiô   was  satisfied   to  pusa  it. 

Like/îisa  m  tbat   aaacter  at  tûe  ver/   ceap  of  ïiae   building  tn 
•nasô   ba   aoa^ht  t^it;  naptial  ohaœbsp  -fitb  its   b3d  cat  in  toa  ^pu- 
Qk  of   aa  olive  tpee  «ifcn  its  roots  renaaininé  in  tne  earth   (7). 
Triât  oUamber,    aooordin^  to  tne  descpiotico  ^iven  by   tns  poat, 
can  only   be  in  tha  ^round   stocy;    in   ihe   iiiifcediabe  vicinit/  of 
tbis  ct)a'ïiber,   fie  aasutae  t«o  bathroonas   (?  h')    fer   tha  aaa  of   bhe 
ioa^tar  of  the  bouss  and    cha  fomen» 

Nfote  ^.p.Qî^.    ^dyss^y.   yYrrr.    iqo-o")^, 

To  ail  tfaat  oapt  of  l;o3  noase,  accasswvas  only  D/  T.ne  i:}or 
operisi  at  the  back  of  the  iTie^aroa  (2)    and  by  bue  corridor  (T'ï')j 
D3t  t-nere  irasl;  b'»  m  front  and  in  oonnwotion  •.fi>ih  tba  sntranC'^ 
cDurt,  rooms  a»  tûs  nataral  dépendances  of  uh3  oeéaron,  >acn 
on  tne  n^ûo  are  tba  batbrooma,  frsQjentiy  nentioned  in  Ro-Brr; 
fie   nave  placed  thrae  of  tbsii  near  tbe  érsat  hall  (JJ-T);  tbose 
^athrûO(D3  coald  not  bs  distant  from  iû^   syasciua,  for  al^aya  l 
tn3  servant  «oiebq  batbe  the   ^aeats  and  rab  tnem  /^itn  oiU  on 
Ghe  laft  !Bay  be  aasamed,  eatiraly  isolaied  fro-n  iihe  nahibatàoii 
jf  thB  lîonaen,  ^iniier  bedrooais  for  maobelors  and  transisnt  ^aes- 
as,  Tti3  batarooojs  look  on  zhe   corridor;  tha   cbaiibsrs  for  éaesLi 
are  reached  by  3n  i^re^ilar  vesciPale  (l)  ^iiQ  entrance  aadsr 
r»n3  Dortico. 

Ho^  «ère  Ihà   buildiiiéïj  of  thia  oriacaly  rasidenca  covared? 

Toa  poet  af?itb*r  at^.tas  t-his  for  tns  noass  of  Alkinoos  nnr  fo^ 
r.hît  of  nlyssss:  bat  iûars  can  b«  ao  doabt  of  zhe  natars  of  Ih 
only  roof  lantionad  by  bim.  ?Jh8n  niysaea  .^as  /ritn  Cires,  oai  o 
rtis  oompanions  laa  ovarcome  by  ^ine,  2nd  i^snt  to  slsep  oa  tne 
roof;  ha  fell  frona  it  and  bpoke  nis  neck,  Taat  roof  ^ças  cerc- 
ainly  a  cerracs.  Percaos  tn-3re  ^ara  m  some  parts  âabl?,  rcofa: 
but  thoae  slooes  coald  oaly  hâve  besa  verv  allant,  *h:>s6  incl- 
ination coald  nsvsr  excesd  cuat   praaentsd  b/  the   roofs  of  t^îfi.- 
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ceŒiple,      Tt  fartaer  appeàps  orooable  fchat  at  leasfc   ail  the  of 
the  large  rooma  of   tûe  priûcaly  nabitations  n^i   tarracaa   as 
oovarin^a  rather   tnaa   éable  raofs. 

éo\)e\    Toot    Vt\    "tbe    possoée    ot    y^^    IWod    Ixxil.    '?\0-'f\2'^,     \»\\ere 
\<Oî^er    àeaxreo.    \o    àescr\be    \Ve    ot^atuiie    o^    ^\^e    t«o    "«"reaWers, 
tVot    \eoT\    YoxDorà    eocV    otVer    oxvà    \\o\>e    *e\.Teà    eoc\\    ct.y>er    oro\)i>d 

ov    opposeà    tViabera,    \\    \%    X\\o\ii\\X    ore^  recoèrvVxeà.    tx\e    pr\.T\c\po\, 
Totters    ot    0    too^",    >5ut    \,\\e    \.dco    oouXd    t\ooe    We    soîfce    ^Toç-T\,e\\i 
on\\j^    Vt    rete^veà    \o    o    aViorp    ^roo^,    V\.ke    WoX    of    ox^r    GotVvVc    cV^r- 

t\ot\    s»03    ev>er    cro«ned    b'^    o    root    oT    ^^o'^   V.\,i\d,    ood    t>\e   co'jporVe- 
ox\    cot\   \je    AO   \oi\leT    \it\àers\,cod.    for    \\\e    oeru    o'otuse    on4\e    ot    ^ 
t\\e    Toot    ot    o    "tewpXe.    It    Vs    necesaoru    \o   te\\,e\-e    \V.o\    rOuer    v^o  "> 
\.T\    »\xvà    t^vere    so»etV,\t\é    eXse    \t\oi\    o    root.    ^«^2.    cou\d    couceVoe    o 
«ooàetv   coTiOp-a^ .  ç\Qceà    omr    on    opetixtvé    pVercei    \,w    Xx^z    ce\.\.lni    \.o 
oWoM    ■t'ïxe   possoée    o\     IV^e    8»oVe.**It    \s"",    ao\js    X\\e    poe\,  *trvoX    te 
prcoe^t    \\>e    \D\,o\ex\ce    ot    tVe    \r\.T\à,     tue    corpenter    r.oô    t\ttea    W- 
ose    oppoaVwi    \V»\îerB',    tV\\s    \ost    \ro\.t    a\i\t9    xceW    xV*i    orraivje*- 
exv\    vmofVTvei   ^u    \)S,     5^0    preoeiM    0    aouoW    troTt    dr\.\3\Tv|    'ooc^a    \Ve 
s»oVe    \xx    putt®    \t\\i     t\\e    \T\\,er\or, 

KoXe    2. p. 97.    Vi\sto\re    de    \'»^r\.    Vo\  .    VI.    p.    e^?-??^. 

7b3a  .«3  d^scribai    tne  Vyoeaae'ia   oai^ce,    *f   freqaenîly   "nads 
■jse  of  Hoiisr  to   taKe   into   aacoant  oePia±ii  ^rr^n^-isats   c;:~s- 
v^nted   b^    bhs   caios  of   bailSin^a,    aaa   likMrise   m   toa  coàtà^ 
of   tuât-  study  in   .vni3h   fie  soiûhv   to   3rd.^   toè   clan   of   tbi   nui- 
se of   rtnaca,    <ve  aave  oa  Sôvèrel   ocsasioas   ie^an^?-?   i.r-foiTfi^Oi: 
fro.u   Gùc   cesalLs  of   exoavaCiona  fiiade  on  tns   aorooolises    of   Tu - 
/ns   and   of   Vycanaa.    a   couDanson   is  rci5?.   of   toc   re:33aîblia3ii3 
aafficieatly  nuii3roas,    «ind    fchey   fîi.^^   sj   atrikiié,    uDàL   it    voii' 
be   aàiIrtSd    DO   lasist   more  ou    tiiia    ojiût,    lue   type   of    cû:;   cria:   - 
ly    dabit'itioo  thaL  i^be  poet   nai   ander  nis   ôyes,    «li^a   bd  cojoo- 
scjd   fûc   Odyssciy,    ^as  dari^ed   from  taat  orsatai   cy   tne   Aonaiin 
prinoas  in  tîi3ir  oastiss  in   Arsolis:    boLii   foc  tne  s'îtireiy   aj^i 
ub3  datailâ,    ifc   ia   a  skâton   froao  tbe  snone  isocisl. 

Yat  tnepe   %re  .iif farancas.    Tns   aost   iiDortanc   13   m  tQ3   dIe", 
/«nose  eatife  onaractsr  it   fBoiifies.^   ^t    riryns,    *na     is   C;;ii:v    '■ 
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bo   De  tna  privane  apartoienii  ia  oonaeoted   *ith  tne   public  parti 
of   oha  ho'jse  oûly   by  complex  passades  and  Ioq^  turoinéa;    at 
riaaca  there  ia  continait?  of  tfte   tno  qaarbers  of   tiie  dïtsliioé: 
Sûôfe  i*r*e  direct  oofflaïaQicatijaô  betA^een  thena,   and  conaeqaaûtly 
coQStaat  éoiaô  aad  comiaë.   Sacb  a  cbaaée  in  arrâoéesdiit  cao  ba 
3xplaiaed  on'iy  by  a  cnanée  prodaosd  ia  tne  castoms,    Just  as  to 
become  a  vs3tment,    ths  linsa  takea   ^oe  diosanaions  anî   form  of 
tna  body,    so  tha  aoase,   tbax  is  also  a  coverme  aad  eociosare, 
dciapta  iiiseli    fco   lùà  nabita  of   tbci   fasil: .    T'beae  reéalate  tbe 
irpanâamant  of   fene  ûsbitafcion,    in   their  divecaity  and   aooordiné 
ùo   tiai3  and   place,    chege  ôive  a  certain  confor-oûatioa,    a  cârtaia 
appsarance  to  it.    If  thô  iaternal   arranéemeita  of  tne  palace 
of  'Tiryna  bave  been  »eil   anâersccod,    chat  by  tne  saparatioa  as 
astabliahsd   thara  betyieen  tbe  t^o   ppiocioal   qaapters  of   taa 
paaidence  recalled  tha  Asayrian  palace,   it  nad  ita  ûapôia,    Aason^ 
the  pâopla  thât  pailt  it,   caatona  /rere  naarly   thoae  of  tne   or- 
ient,   at  least  la  tns  apoar  ciass,   aaoné  tne  noblea  aaS   kinés; 
^oiii3n  thare  lived  sùsliiaped   fposn  tfia  oyas  and  the  socisty  of  c 
msn,   Tns  Achaian  opincas  last  hâve  beeti  poly<^a'noas,   Pet^aan 
fcbeip  tiffls  and   fcnaii  of  Homai?,   GPôcian  aociaty  icada  a  épeat  ad- 
vanoc;    n:iOno<iamy    criainphad,    63   fifs  ani   (notaec,    ^aman   03^   sssa- 
nad  an  irnooptant  place  in   tha  faiii/,   a  plaça  tna;  sm  «ill   al - 
/ïays  petain.   Tbe  part  playad   by   her  in   tns   soie  oepiod   lâ   woc- 
impop&anfc   and  îoi?e  lionarabli  than    chat  t3<  f bien  sna   ifiU   be   r 
paâucad   in  the  Athsns  of   Lna  ^  th  and   i   on  cantupies.    Relen   à'. 
TPo/  on   ûbe  olatforoQ  of  the  to^ap,    ^here  ape  ^afcûeped   tna  ola 
nien,    H'ilôn   a^ain  at  ?5papta  in  hep  palace,    APete  ?.T;ané    Lne  Posa - 
ciâa3,   ^anelope  ab    [thaca,    /^ithoafc  cûibappaoOidnt  ahoA-    ioassclvi;  •> 

evea    Jiù  rti.pan^ôps,    coma  x,o  sit  m   îiûa  nid  si  of  ifieii   ^n5   spyak  te 

as 
tnei.    în   toeae  acta    uûsy  ara  free   fronri   intPi^ae  aa   a   -^oiï.in   fitai  - 

pon  op  a  ^peacn   woman  of  tjday.    5ein^  éivea   toac  position  of 
/fooian,   tna   archibect  nhaû  layin^   &ae  foan5ations  of   tne  hoase 
coula   not  nave  the  iâea  of  tryin^  to  aeoârate  the  aexea,    and 
of   Bultiolyiné  bappieps   bet^een   toeœ»    ■îbile  not  sacrificiné  Ui  c 
paqaipamsnts  of  domestic  life  to  thosa  of   social  lifs,   ha  sou- 
èhî,  to  pandsp  tha  polations  saay   and   papici   bet-ïeen   tnoss,    tna^ 
iiece  placed   in  contact  by   30  aiany  cooaiDon   iotereata   and   30   Tiân>; 
occasions  of  maatin^, 

Kote    29'^»9il»    TAvese   à\^  ^ere^xce»    \\ov>e   ^een    \t^\\    ewp\\oô\,xed    \dv 
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A3   ^u    :xpr-.;£2i0ii   ".f  fijor::   3.i7ance.î  jûûrality,    the  Hooiario  noas^ 
le.    iihen   aupenar  to  tas  Mycanaean   haass:    but   is  lî  the  same  in 
rsearà   lo  aoiplitadô   aoà  richneas?   Ths  baildiaês  ooalcî   aol  ocou - 
oy   aucû   a  éreafc  exiieno  of  iiv.yaùo,    nnece  taa   &«o  auarters  of   to  s 
nouaa   a^.ioine'ii   eaoh  otoer,    as   hùscq  mast  be   reservôd  oûarked   ia - 
î;ervals   bet^^esn  ïnem,   Tnas    Gfte  entirety  of  the  édifices   of   iiûe 
HûisePio   aée  acqairsd  a  aijre  conaecced  aocearancs,    lass  piclaf- 
t^aque  anci   less  variaa,    Tbd  palaae   of  Tirvas   fiad    t«o  ^iàe  coart.. 
befjre   uae  meéaron.    t-here  /lere  othar  SiDallsr  ontss  la   febe  quaf^- 
âp  of   tbe  i^omec  bet^veôn   v.iàc  baildinéa,    Tûose  coariis   »ere  conn- 
5CT,5d;    red  and   blae  baadâ  «eft;  tcacsd   <«itb    the  brusn  on   ths. 
oa7eaiaa&  of  saiall   pebblss,   àai  éavs  it  an  appearaoce  of  a  iiany 
oolopsd   paê,      lîi  no8s  not  appear   tnat   obe  attempi  .fas  oarried 
30   far  as  at   Troy  oc  Tthaca;    if   tne  éreat  coaif-t  is   partly   oàvbJ, 
aad  an  altar  ia  erscted,    tbe.  olla  of  ujaiiupe  fouad    fchar*   uade 
iii   resamble  oar   faro!  coupcb   in  a  oertaia  devras.    Tue   ia^rcior 
jf    lue  iDisaroa   .fa3   fio   beni&er   kepii.    One   does   aoi.  coacc^ivc^    \   noc- 
der  of  alaDastier  siabs,    as   at,  Vyceûae,    in   tnàt  naii   werc   prep- 
arecj    cne  foois,    .^fjsrs  tûe  oiaat  /îas  cooked   oa   cas  fire,    «nsre 
caara  lay  on  tne  -^roand   tha   oonas   and   stîins  or    th«  oxen   ani 
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sbeep,   tùat  had  faroishea   she  flfiatônala  oï   ce;csnt  rspasts,  " 
VitD    tne   smoke  fpoœ   the  barniné   ^ood   tisvz.  nin^lsd   tn.-   vapors 
aoâ   odops  of   iihw   éf^ase   canniné   iaic  r,ne   fip?,    îq   odoc   i:-riab 
'jfPendà  oar  njstriia  today,    baô   .vûicn  onat'frisâ   tbo3à  ot    ubc 
oonceiDPOPtiriôa  of   Hoïier»,    la  jQeffiory  of  thj=   frae   fa-isli   racail.^i 
to   thèoi   by   it:      r,n3y   foaad   30   naoQ   plsasare   ia   it,    Ibal-    L'nay  ? 
assamad   t,n8  sance  tasta  in   tneir   éods,      To   is   possible  triât   aai.  ;■ 
Dhe   Achaian   ofincis,    toe  cookiné  did  aol  occac-    i-bas   in   tne   ne^- 
aron;    thb   sjioks  rias  ieft  no   traoss  on   tne   fraérnônts  of   oainLai 
pldâter   oollvictsd   ac   Tiryûs   and   at  yycenas.    Van   âid   oot   axtsai 
over   rtll   surfaces    tns   co-zarin^   by   çrAd^iidi    to  exposa   iG    00   oi? - 
appeac  in   bcief   biœe   benaafeD   a  coatino   of   ecaasy   soot.    là  aavo 
siaiad  hû.f   th'ù  Vyosnaean   arcoitect  «sa  apie   to  obtain   cnii   ce- 
èùlù;    M3   uavs  assumed   m-   ùni  centre  of   t.he  ceiliné   a  sort  of 
iantern   farnishâd   .•nth  side  opeaines  tnroa^a  ^nicn   tas  sioke 
ascapsd,    carried   by   a  stroné  oarrerjw  of  air.^  Ths   hou33   kiîo.-ïc 
ijo  '^oiner   also  nad  ooenin^a   in  the   roof  arraiiésd    foc    tnât  pjrc- 
ose:    bat  «hat  ie  càPtaia,    is  tnàt   sne   arran^eiBent   éivan    lo    thi 
orifice  lid   not  oreveat  the  SiEoke  froii  blackenioé  osctain   Dsr*: 
of   tns  carpentry. 
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Xo\e    ^.p.99.    IW-od.    Ylll.    5i<3-ôt>0-,    Odvs«ew.    X,     10;    Xll,    ?c9. 

Xote    A.p.?9.    TWoÔL.    1,     ?.?.;    IV,     A'S;    VIII,     "r.i^-55\,     e\c. 

Ko^e   s.p.^*?.    ?\ô\otTe   de    V'^r\.    vo\, .    VI.    p.    e93-r«A.    PV.    XI. 

Tnese  compapiaoaa   laave   tm   imorassioa,    uDa'o   tfas   nouse  of 
Tthaoa,    if   àûotnsc   ^cûlieniaQQ   8hoal3   finà    its  siîie   ând  ancover 
1&3  pemaiûs,    ^oalà  nave  a  smail   and  ajcaa  apDsarance  in  coupar- 
isoa   Hith.  sù.3lz  masu  nave  besn  tiie  palaces   of  Tirvos   and   of   Vy- 
ceaaâ,    sach  as  their  raina  nave   allo^ed  as  ta  reatore  thecû, 

Thi3  infspiorit?  of   the  latar  of  th3  t«o  types   is  aéain  dae 
zo  oxaer  caasôs,   Siiir-fs   Df   bands   bliafc  ac^ared   tus  aeas,    pillée - 
id   H'^.^ypt   ànd   ûad   baken  Troy,    noiders  of  an  anoriDoua  auantiiiiy 
jf   uiiô  crecioas  lôtals,    possessors  of  vaat  landa   tbat  alavsa 
caltivatoi   foc  %'ne^,    the  sovereiens  of  ^ronouen^s   and   of   Vyce- 
a33  plac?^   at  t/ns  disposai   of  ûoe  architscs  and   oia  atsistants 
rasoaroea  vary  àifferent  fponr.  «nat  tfae  ricneat  acbisB  coald  d- 
ÎE   uha  citi3&   of    [oaii,    *(i?td    tilt-   royiil   luta^rity  àecr^asaô, 
aaj    :îoera   îlready  aposs  tbf?  rspablican   soi  ri  t..    Thao   i^  di7iaui 
i;!   tûô  3»e11in?i5   of   ^chdtiin   princes,    i   seskiTj   for   cne-  oLt'ioi. 
and  lixary  no  ionéar   kao/rn   to   ine  cjatsooporinisi  of    ons   coet. 
Pnepe  âoas   noïi  sesm   co  oîve  O'^en  la   sue  ûoâè^  of   ^ikinocs  or 
"iiha^i  of  'Uyssis   àa/tniné  resc^Tibliné  aitaer   &be  aoabie  ptopyleu    ■ 
Ciiat-   iihc  violt-DP   findâ   bcfoe.;  aidî   /fhaii   âe   aaûepîi    eue   palace  oi 
Tipyns,    or   fen^o   bpoeci   ph.hp   Sy  .-fnico   ns   a-sosnos  t-o  tnaii  of   Vy- 
csnae.    Ail   in   tboae   1:#o  oalaces,    tae  coapt:i,    aiséarcn   and    pria- 
oioal   PûùiDS  of   Gûe   âpâft'B^ai;.  of   tne   ^:>iT3en,    mast  be  aiope   scao- 
10J3   anci   oriOP8  deoocated   i^nan  in   tn£  dojss  of   Ttnaca,    ^necs   /îit 
ine  8ddi33   of   siBoke   fiiliQ^   ùtïs   aaii,    m^a   ooaia   ic^  evea   think 
of   f,h^  aaa   of   tnose   fr^scos,    tnîi   ^ece   tnc  opoarr-*!)!.  of   uiic   Vy- 
oenaean   nous?»,    Also   there  ia  aoibere  tne  ieast  uentjon  of   dec- 
oratiio'.!  appiied   fiitù  zae   bpaah  on    t-or   sacfac?^  of    Uie  édifice  . 
fbere   is   no  IooîJsp   any  ouescion   m   reéard    t.G  tne  residanoô  of 
A,kinoos,   tnafc   faipy   palace,    than  conceriia^    Ihat  of  •Jiyaaea, 
^ûioh  la  an   sxact  oopy  o     nabitatioas  of   lords,    *nere   sers 
aeatsi  oQOPe    th'iD  ono-3  ^6  dear  and   dssiped    ûaesùà,    'ùûs  ipio   ccr  ^^ 
ûy   .vûoai   .îtipô   »irac3d   ihe  firsi  ak^tcne^s   of    thé  aoie  oeriod. 

If   iù  zne  nalls    /»oep?  tney  oeleopaced    lae   exploita  of   nncic,- 
tors,    tno39   améepa   nad   aad   andcP    taeir  cy^s    ûaiitiaîss  of  ^ar 
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af  tide  cn*3e,    )ika  those  oressûted   to  ths  ayss  oq  tbe  /?all3  of 
Lhe  pftlftoee  of   Ticyas   aod   of   Vycenae,    artifioial   forms  of   the 
kin3   of  tnoae  on   tne  iiit^rnal   /rails  of   tûose   baildia^s,    aaclo- 
dôd  ^ithin  fanoifai   scrolls  of  apifdls  ànd   âiDOûé  tne  foliaée  Df 
jiariai;   piaats»    toere   fould   iiave   Deen  every  coance   for  as  to  hà 
hâve   been  iafor^jôd  of   it  by   soïie   siénificant  eoithet  or   by   aoiD.; 
r.rait  in  ^ofCDarisoD.    por  ^xatnpla,    is   tbere   a  motive  be&tsr  iiaàa 
for  hï.rii^^/'-    i-iiH  imagination,    and   tbat  leada   itaelf  better   to 
ailiision  or  àsscpiptioo,    tnan   tnat   of   ^.và^t   iindsi   ,    of   apo/n- 
Xv^3   -vifcfl   miore3   nea^s   âd^   floatio^  platuea,    -*hos8  b^oad   ftiaâB 
uiiitei  rad   and  biue,    oovar   «itb  tbeir  varis^ioad  olaïuaés  tûe 
i»all3  of  ons  of  tooas  ballâ  of  Tiryas?       To  explaia   tne  silaoc  , 
of  t/be  poet  oa  tnat  sabject,    it  nsast  be  adaii&iied  tbaii  betwasn 
r,b9   tiTie  fVbea  Vycanae  floarisûed   aad   ttiat   /ïn^a  tûs  soie   perïon 
3l033d,    th3   art  of   decoraisiva  oainimé  bad   fallan  into  cDmpls- 
t3  di3U3tî.    Tbis  aopsars   to   b6  oonfirmed   by    v.be  2piîinsîi3   by   *u- 
i3û   bbe  ooôt  dafifiôà   iihs  appeapance  of  tne  rooiis  of  tne   boass: 
Vnaû   a^   fecalls  i3   al^iays  tne  poliab  of   t-oe  brilli^a';   sarfdioe. 
'-le  do33   not   aiat?   «nf^-ttiaL'  îaît   is  unie   :»£    ,voo5   jv   â  oiaât'^riip 
àooli-id   to  m?,   .fali,    Tn   ibe  In^-st  case,    toe   sole   i-esalu   ùbit   u. 
.lockaïa.i   soa^ab  to   s-b-^in,    fi-.x^a.   ny    lai:>    tn^^   coatm^   ^as    &o   s.tO' 
i}be  aarfaca   »ï2ll,    -'Oiiiae  Ov'^var    amcloys  on   tn^b  oooaaion   tnô   -ïOi 
■'pûioaiios"   or  VoLCioolorsi,    :iad   ^biob  n3  aiakes  sacn   freqasnt  j 
ass  ooîicsrnmé  faorics.     ^erbaps   also,    aad   tnis  sjDD03ir,iûii   i 
78r>  r^aao'iable,    tbm   slabs  of   atone  ^are  carefally  oat   fiiz'r. 
oolisned  sacfacas,    and  coverad   par  os  of   chs   ivall,    occaoyiaé 
une  sarfaces  bet^eea   tbe   ûimbars   aeDâratiiié   Gij«  ooarsas  of   br- 
icks,  ^e  bave  aaoptad   an  arpan^eoianx   Dt    tbai;   kind    for  taa  ^al 
of   tûcj  prothyron  of   tne  palace  sbo^-i   in   one   o^raoective   vie-v, 

Ko\e    2.p.\0\.    iOreeV^.    Oà^asev    XVT,     AA9;    XVTII,    2Qc-,    XIX, 

yole   ?.p.\0\.    TViXB    toGVwé    MONiVà    V>e    ot\oVo|ous    \q    XV\o\,    *Yvo8e 
rewkOVna    Y\o\3e   \ieex\    founà    \i\^    \;)Orpfe\d    \.x\    certo\^   povts    o^    \\\e 
po\oce    ot    )4v(Cet\oe.    i,^\.stoVre   àe   X^^kTt.    Yo\.    VT.    ?\é8.    -VTT,    ?.\'  , 

la   ^as  otûer   hand,    tha   tcidition  bas  not   basn   io3L   of   anot-    : 
art,    /fûich   i3l3   T5acb  caltivatad   iû    ube  course  of   Lfae  Wycanaaa 
period:    «3  A/isn   Co   snsak  of  tba  ppocessas  bv   «hicb  are  apoli. 
OQ  atone  or  rtood,    mst-al  o\il  Oûl  in  ver  j  tain  leaves,    or   inî  , 


^ere  o7çpl?Mi   ^itn  orecioas  BBftfeafi*il3  like  i?ory   a.ûà  snamaled 
faienoe.    Tt   is  said   in   fch-5   Tliî(^,    tûat    tûe  aouatj   of   poaeidon 
iâ  of  ^old,    and   tbao  of   Hepaaestos   is  of   bronze.      Tt   is   kno^n 
tnat  3hoal:l   be  anîersîijoi   by    ûûeàs   «forda   ''corya-os"   aad   '^cnal- 
chaos":    bhare  is  coaoeaed  a  faoiné  uada  of  plates  of  éold  oc 
of   broazâ:    bat  tbs  nabitatijna  so  qaalified   are  not  pcincsly 
hou3S3,    tii5S3  âps   tue  iiDâêiûâry   palaces  of  tne   i-naioptal   ^ods. 
Ail  that   tbe  poec  kno^s  of  tbe  palace  of   Priai!  is,    that   it  is 
bailt  of   sïODôiS   Areil   fao(=^.    Tt  foald   tbea   bs  pscaîitiiBd  to   bs- 
ii873  that  tnô  poeù,    ùo  éive  a  hi^ner  idsa  of  tae  spisador   »itû 
^hic:    shone   thoaa  diviûe  sdificea,   bas  lanc   te  tneoB  a  son  of 
dsoopatioa,   ^hose  asô  ieft  aieiDorias,    aad  of   ^hicb   perhaps  exis- 
tai eo!ii3  renains   in  old  aBoaaîuea  3;    cûô  éreat  foaerary  dôme  of 
Vyoeaiits  cûulà  ûot  mve  tùen  losfc   ail   ifcs  bronzs  3fcaps,   '^st   froï. 
ùae  odyssay   it   ^oaid  sseji,    ùùà'ù   one   oasta  for   tQ«s5  overlays 
nad  re«"8ain6d,    ubat  tftsre  ^ere   atill   /îockoiôa   akilful   ia  lavia^^ 
GD(3tal   on  a   ^roaad,    and   !;:<   iiilayiaé   taeciîia,    cat  infco   ^ûin  sli- 
033,    precioaii  iiiatspials  of  varied  colops.    Pcat  3ort  of  dcjcora- 
lioa   bhs  poat  had  in  via/i   /inen  ht?  placed  theae   fords   in   tiie 
•noat-û  of   îeli^iiiâcbis,    r*ho   is  3sij^3d  ^ith  ad'iîiration   on   s?ein5 
tûs  oalâca  of  \iQa3laas:- 

"-"on  jf   >îe3tor,    dsar  to  noy   n^act,   7is,t 
îns  splandor  of  tne  oronze  in   tiie  sonoroas  house, 
Aad  that  of  ^oid,    of   tjlacGPon,    of   silvar  and   iwory." 

"•^p\e\ttroa'" ,    Xtvot    3ie»\i^xvo\es    o    naturoX    oVVov    ot    èo\à    o<\à    s\\\3€r, 
atvà    txot    \o    t^e    x\c\i"ter    xvcutv    ^p\.eV.\\ox\'^,    aw'oer.     ftu^teer    rore\o(    e^cxs- 
ts    except    \T\    8wo\\    p\ece«,    onà    \Be    ào    not    see    V.om!    \\.    \ro\>\à    be 
oppWeà    to    t\\e    decoro\\ox\    o^    \orée    sur^oces;    \j\i\    \\    \ô    espec\- 
oV\>^   necaeaoTvj    to    tvote    t\ve    ^\oce    occupV.eô    t\ere   >c\j^    \\\ot   \Borà,    ■ 
i\\e   tfroter\o\.    X>o^    \\    repreae^ts    \.s    ivowed    beA\ïe€A    éoVô    o<\<i    sv\- 
\3er;    Tvot^AVné    Va    more    T\ot\jro\    \\\ot\    to    re^cr    to    0    »eto\,    par\.oV\r 
ot    bot^v,    0.     \\3    po\e    v^eWoM    Wxvt    \8    w\à\iiO\ii    oe\\EeeT\    t\\e   reà    4  X.^  - 

TUS  saiBe  oraioaeatation   13   sfcill   oiore  satiDfcajaâ   ia   tne  paiic 
of   Alkinoo3,   of   ^bich   th3   poet   *ish3d   to  rr.ike   sotrstftin^   saper- 
lop   to   ^natsvsr  most   beaafcifal   had   been  aeeû   by   dis  faaarars,   < 
Hho  aad   tpayeled   nost  ovac   the   forld: — 

"Walls  of  brasj   nad   bs3n  ;>rectëd   in  ail   Darts, 
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fcoiD  thresfiold  to  baok;  aii  apoaad  sxteaèed  a  criazs  of'kyanoîî' 
Ooors  of   éald  oreveatei  accass  iio  cbe  <fell  cloâeâ  boass; 
,]a!DD3  of  ailver  atood  on  the  threahold  of  bconze; 
The  lintel  «as  of  ^old,  âûd  of  éold  ?ï5s  also  tae   oyaia". 

Py  mo.lfciplyin^  détails,  Hoojep  sesks  to  ^ive  nar^  à   feeliaéof 
Ocing  dazzlei;  33  man/  aroûiteotaral  msmbers,  so  maay  mirrora, 
cîaob  pefleoGÏQé  rays  of  a  différent  color.  Ooabfcleiîs  no.*nere 
«as  3  aoase  of  a  pîiûoe,  tthere   tne  Siffersût  odCià   of  the   édif- 
ies HziCà   3.11  eaually  respleadeat;  but  toose  to  ^hom  ^ere  addpes- 
aed  toese  taies,  »ûuld  non  bava  had  tbc;  vision,  that  tas  oacpa- 
cor  desired  to  saé^sst,  if  tnsy  bad  aever  sean  aaytniné  airoil- 
ar  to  tbo98  sDiainé  coveringa  of  métal, 

Also  only  in  tos  oalaca  of  Alkiûoos  does  ooe  aae  appsar  b3s- 
id3  Œetal,  as  a  décorative  élément  a  naterial  tnafc  plays  tnarî 
ub3  same  pai??}  as  ivopy  in  tne  palace  of  yenelaus,  sna»/  kyanoa, 
in  «bicb  a  as  been  paoo^fjiasd  tne  blae  enaîii-ila,  Ln^i  ?^ypL  nad 
^noeaicia  made  and  axporc-ad  in  éreat  qiiantity,'  T7opy  aai  iaat 
vitrifiâd  paS'Je  ârt'ved  ta  isix  ^itn  tne  /«àCŒi  PBfiectioûs  of  oir,  :- 
ai  of  ùfla  sofoesi;  and  taost  vivid  uones,  oae  /ritb  ifeâ  iûiiky  yel- 
l0(f  and  ths  otrisr  cne  fraanaesc  of  iCs  blae.  T-nis  .nantion  of 
kyanos  is  aniqae  in  ths  epic  oeriod,  and  i:  is  ?.oan5   in  refec- 
ence  to  cbe  oalacô  01  Alkinoos;  ons  3an  infsr  froii  it  bhat  ùait 
f'aièûûci,  iù   sxoùic  pcodact,  ^aa  uiope  rare  an^  costly  tnaa  ivoi.» 

If  IQS  pr-inceiy  noiise  of  tria  HOifiaric  a^e  aoes  no  seem  to  tii  .■ . 
dqaalsd  tbat  of  tnè  prioiitiva  â^e  èitber  b/  tbe  aŒplitade  of  i 
itfi  noaâs,  by  toe  oonvsnience  of  its  arranéement,  or  by  tûe  rio;;- 
ne33  aoi  f^ls^sance  of  its  décoration,  it  ,^as  no  lèse  'oho  cdifiw 
00  .^aich  «aa  devoted  Zha   principal  efforts  of  cns  arcnitect,  J 
dariné  the  period  corresponâin!?  to  tas  foriaîion  ând  oonopleiio; 
of  tûa  epic  period,  ?or  varioas  roasons,  tb:;  toîib  did  not  tna*; 
takc  ths  sais  devslopmsnt  as  in  the  crecsdin^  centariea;  bei'f- 
6'itirely  cîabtrirraaaan  and  aûtraotia^  attsûiiioa  only  t^f   a  3bsl. 
/ritnoat  fiéarea  or  inscriotion,  it  bas  Isfu  onlj  sliânt  fcrîce^. 
Tnose  fhicQ  T  as^^s   foand  very  carefal  and  very  ornate  at  Atbc  .  ■ 
aa7s  above  érojnd  only  a  sliéhtly  marksd  raliof;  tneir  arrane  - 
Tisnt  reottâina  very  simple.  As  for  relléioas  arcbicec&are,  it  ^? 
atill  remaiiîs  in  infanoy.  T'be  temple  bas  only  a  ni^Sarata  it.do  - 
ôance,  beiné  lost  in  tne  vasu  exiient  of  tne  saorsd  sncloaure, 
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amoné  the   altars   an4   treea   fcnat   earroand  it.   Tfiia  masfc  be  30 
^bilQ   tQsra  continasd  to  predotninate  the  oj/ier  of   iine  oûief 
of   tfie  clan,   toe  nereàitary  oriace.   Tfas  tstnple  ^ill  iocpeasa, 
aad  ail   zûa  arta   /^lill   be  applieâ   fcoésther  to  smballisii  aad   to 
oroaiiant  it  ^Ith  thair  beat,   only  on   the  iay  «hen  ihe  city   is 
composai  of   eqaals,    and  *ill   J3ave  no  other  (saster   tnaa  the  ^od, 
«D0S3  éood  *fill   tnust  easare  tba  saccess  of   ail   its   entepprLae.^. 


^r;:-»'!]    -v!]» 


■r,    )   l: 


i'ùs   coQStaat  préoccupation  and  its  oassion 


fill  be  to  arect  in  bonor  of  that  éod  an  eàifice,  that  by  its 
diojdûaions  and  by  its  nobility  may  be  worttiy  of  tns  poifec  and 
^a.jssty,  tbat  it  attribates  to  it3  divine  protectop,  Tt  i3  then 
that,  as  ;ve  bave  the  proof  foe  Mycenae,  Tiryas  aud  Athans,  tem- 
pl3S  ffill  rsplace  palaces,  fill  arias  on  even  ths  rains  of  the 
poyal  habitations,  ^hePc  reiéosd  dyaâstiôs  loné  sinc3  ^aaiahed; 
to  build  aûd  ocûafoent  th^m;  eachoity  siiiàli  or  éveai,,    .jealoas 
to  SXC31  its  neiéhbops  and  rivale,  will  coasacrats  ail  rasoupori 
aii  its  disposai,  in  capital  and  in  talôntâ.  The  pevolation  ttp- 
aabatitates  evepy^hsîr-a  pepabiics  fop  the  aneiant  monarchies  œ 
ooiacidin^  ^ita  tne  fliéht  of  every  s^înae,  aftsp  the  appsâparc 
and  diffasion  of  tû3  spic  pepiod,  taksn  by  the  soal  of  the  Hel- 
iôûic  pace,  it  /fiil  pesait,  tnat  darin^  tne  Dsriod  in  ^hich 
that  people  attains  its  Tiafcapiby,  bha  teiiple  ïfiil  bs  the  maa- 
tepoiice  of  the  forwative  étjaias  of  opeece. 


13-. 
Cnapiier   TIT.   Scalptara. 

fnere   Peiasiinâ   scapcely   aay   *ork  of  scjlptar.^,    Lhat  ane  bas  3 
3eri3U3  rsâsons   for  attnbutiné  to  tns   fc.TO  or  tlirsa  côûtarisa, 
iiûat  suGceedarî   tna  Ocrian   iavasion.    :^!xcavatlOQ3   ùève  aaDplied 
but  vary   ts/t  ^onùm&nts,    tnat  can   b'3  assiéned   nitn   sonoe  ptobab- 
ility  tû   tnac  psriod,    Tne  epic  poeœ  is   tué   eole  doouiiemi  froos 
Hhiaci  oùz.  is  ^u'iibot-ized    to   inauire,    »tia&  coaid  nben   oe  oeodi- 
oed   by  art   and  indastry,    lofi  those  Doema  aaaxntain  on    che  sab- 
jscfc  of  scalDtare  a  8ilsaoe,   tbat  aafficeâ   to  iodicate  dow 
libtici  taat  brâncii  of  fom   Aàs  develops3   aoioa^   tnfj  people  and 
in  une  tims,    <?n5a   livsd   lins  aatnora  of   the   Tliad   and  Odyasay. 

AiBOQ^  the  sentiEcents   «hich  tne  aoûlûîiof-  labopâ   îio  èîioisfy   by 
the  orocedurc  of  staciiary   iû   tbe  poand  or  oy   tbac   in   relief, 
tnere  is  nooe  kao.rn   tj  conteûDporarlss  of   '-^.omev*   l'ûzi  poats    thcii 
beéan  to  personify   tneir  éods,   to  defiae  toem  by  an  éatii?8ty 
of   uraits,    'rhicb   for  eaoh  of   tce  ImiBortala  varied  acoordiné   «;o 
lifla  cnai?act3r  of   tna   pari    assigned   ta  It  by    vbè  ^ork  of   tnoaër  l. 
Vacn  Hoi'tîr   olaces  on   t-ba  soens  oae  of   cbe  divinitias  of  Oly'Bpo.>, 
oe  3aeâ   io    Goere,    àûi   by   tne  eoituets   by   .viiich   hc  quilifie^   i., 
nia   neacep^   ^iso  aee   it  ^ifcb   tne   eyes   of   uht   mnî,    in   tne  oei- 
ûiù3lit,y  of   lus  indi7idaal    aDp^arance;    tney   3ô3   >^3a3  différer»'  - 
iy   frofE  ^ocrfÊidon,    and   Apolio  other  tnan   i^ermss.    ^9t,¥eeri   oae   3 
and   aaotn*;r,    exoeotm^  m   sax,    ^verytiams  differs,    aée  a.i3    sti- 
tiare,   arran^sœenii  of   cns  nair,   expressioa   of   sus   face,   posa  a:  ; 
^astare.    Tt  is  tne   saœe  for   bbe   ^oddaasas.    Tb37   are  ail    peçc&-  - 
aatad  aa   beaatifui   as   ènè  .uost  beaatiful  daa$ntîrs  of   "reeoa: 
bal.   iJ^j   uO   ail   ara   ^iven    iiiit;   aairie   style  of   baaaty.    T'aiz.  jfis, 
Aphrodite,   is  saaa   to  ce  blonde,    adorned   nitù   tne   fcar^bness  a-!' 
fracas  of   yoaîù  la   Its   ficat   flo^ar.    Tbat  joa,    '-^«ra,    bss   znn 
ooPt  of   a  branatta  and   proad   nafcroa,    ^ho35   boiy   nss   ^ivan   son^ 
to   7ea3   /«itboal  oiâLarnity   (lavii^  onanéei   in   ber  t.na  oobility  » 
oontouP:    gna  nae  oaly   to  3bo?f  ner-aelf   in   tne   aiaî^o^a  of   Tzb., 
for  passions   tu  à/iaka  ât  once   m   toe   baart  of   cei:   iiBiûJi'-fca]    se- 
oiîsa.    Tha   baatres3    Artcitiis,    ^no   paraaas  .iii:!    aniiBal3   m   iha 
fopasta,    and   ^nose  anfailiné   aero.*s  also   éive  deato   to  naa, 
aoas  ûo"   reaamble   Athan»,    t.ns  inspirer  of   nis^r.  deaiôns  snd 
cûuraéeoas   acts,    tne   protectreta   ani   .-.oansalor  of    Uyssea,    r.r- 
-Tjost  cpafty  Ol    baros. 

Tha  Toïîian  epic   poet  and    tne  f^reaks  uoat   iiatcjncd    to   oLd    .1 

na^a   tbe-iceforth   •   olaar  vision  of  LCia  divina    bypds,    ^nos: 


rll.- 
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oatliad3  âfè  /erv  dacidad:  bat  the  moaiôQT  ûas  ûo»:  coms,  /fhen  t 
ïoe  actist  ^il'i  ba  capable  of  ^i7iQé  a  body  of  olay,  marble  or 
broûze  to  tne  pepsooa^es,  taat  tne  Doet  bas  broaéht  fortn.  Tne 
iatuer  has  foaad  in  Zne   treasiicy  of  an  idiom  osarvelioasl/  rich 
and  tlexibie,  resoupcae  tinat  cave  oertnitted  hiai  to  sketcû  tDoe-i 
fiéaP2S,  to  makô  tn^œ  saf  f  loiently  definite  for  tue  ioaaèiaatiD  ;i 
to  D6roeive  thatr.  as  livinâ  bainj^s,  eacn  oae  ^irn  toe  pecaliari- 
ties  tn&t  distin^aisn  tnsas.  On  tue  ocba*  aand,  art  oâQOO^  a^- 
vanoe  at  tfte  satna  pac&  asj  ooatry;  to  rsalize  tts  conceptlonâ, 
ûhc  lâttsr  employa  the  «ords  of  the  làûéua^e;  ûo»ï  tûeae  <ïorda 
ars  the  first  and  ïnost  spontaneoas  of  tae  oreations  of  ttie  ia- 
tsliiâsnce.  Ail  vibrant  stili,  amoné  a  peopla  youtQfal,  impres- 
sions rsceived  by  zhem   in  contact  ^ith  nature  by  the  aena-s, 
they  prîf'nond  as  a  naalcitade  to  tue   appeal  of  tbs  poeti  ae   naa 
oead  of  ae»  «ords  to  expreâs  a  novsl  idsa,  to  tàaâà:   a  faelio^ 
not  praviously  expressed:  de  dêPires  Inexi   -îitn  sovsrçién  free- 
dûffi  feoED  ths  ineyiiaustibli  stock  of  rcots  àt   nis  diàposai:  to- 
orocedarea  of  dérivation  aod  cooQposition  éi/e  nin  evsr/  facii- 
ity  in  that  rsspaot.  Tiiosô  ^ords,  tiiafc  ne  nas  éathepsd  fpoiu  t 
ttie   iiP3  of  Ben,  nnd  iiboae  tnac-  ûe  oas  invsno^d  vuen  \in3  car- 
raac-  vocabaliry  a j  ijaéar  saffises  hioQ,  se-'-c  aarriea  no  prodir 
tiiemsalves  oa^-sids.  nocile  to  the  intarrial  /oice  «nai;  e'/iikes 
'.ind  cceats»  tafoi  as  iùe   &fioaéQfc  ia  bora,  taay  coai-  of  'Oiieiiiarl- 
véâ  to  écoap  £nsT.3el73s  accorJia^  t-o  ubeir  nacaral  affinirà^s, 
and  to  âSâQiCc  la  tfcs  phrase  of  tnc  vsrse  tbe  plaça  nost  acor-o- 
priata  for  tnes. 

Tt  doea  aou  orocaod  tor  aaiTi?.,  ^hea   Ibis  'lo  lonésr  by  oi^âa^ 
of  iviaéed  words,  «o  take  tae  Roîneric  pbrïâe,  'hat  tne  types  ar 
foriBed,  bal  ona  ia  reatrictsd  to  âssk  tns  contoai?  in  tne  na'-j^r  - 
lal,  tio  disdûéàée  it  by  une  yiork  of  tbe  band,  Lito  an  unfaiiir.^ 
sprinô,  lanî^aaés  gasnes  fortn  from  svsa  tne  profoand  deptns  :;' 
tbe  soûl;  nhen   tbis  is  animated  and  neaosa,  m  oaïa^a  in  Iba 
colorfc  of  passion,  altnost  aacoQSCioailyl  ona  niod,  so  no  spsa:, 
oas  no  conscioasnesg  of  tnf  secret  effsot  by   wnico  it  oboamà 
tbe  desirad  rasait,  Tne  material  itaelf  ia  r.he   non-fce,  as  tiit- 
puiloaophsra  say.  Van  doas  not  act  dirsctly  on  it;  bat/rsen 
matanal  and  him  is  in  intermadiary,  tbs  tool,  toat  reaairea 
a  loné  appraaticsship,  The  first  aiiteaipts  made  to  eaiploy  ic 
for  tne  expression  of  an  idaa  ars  rcsistsd  by  tne  aiatsridl; 
^bea  tais  is  stona,  it  dafeads  itself  bv  its  hiirdnoss,  tiist 
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(5o33   noi»   aiia^   iTself   1;o   n-»   car,   unr.ii   tn.?   tifre   /«iisa   oûd    icuo^d 
noK  to   ta-uper  and    snarpea   tn     tooi   ot   bronze   ar  of    ir^n:    if   iC 
os  olaf,    it  13  /«orksôi   even   by   its  softness.    Dut  is   pcoriy   adap- 
ted   to  faitnfall/   petain   toe  iaaordsa  of   i   farn,    befare   t-ne  ovùu 
ol    utîô  Dotter  is   be^teà,    T'o   aTiiiize  métal,    it  is  aeceaaarv    fco 
kno/î   ho?   to  rsiuce   it   tj   Cûin  sheets,    thsit   ars  modeled   by    &be 
nâncuar,    oc  to  nelL   and  ci^st   ic   in   a  n^ouli.    Anotner  dif fioalfcy 
in  3calDture  is   tihat  it  c^a  oaly  rapreseûl  obneoûs   aoder-    tne 
ooLîJitioa  af  certaiii   seonficss   and   bv  aaaans  of  certain   conven- 
Gioûs,    Paintin^  and   dra.Yii^  deocive  co6i>-^  or    .  i.  -  <  ,         .,  ..         ^ 
thât  tnese  arts  ooly  endeavor  to   rscall   by   tDd.  iodioatioj  of  t 
x>ae  caat-  adado^s,    Tn  zha   raiief,    this  tnilkaasâ   ia   seaaibly  re - 
licsd;    tnt  diffecônt  plaaea  are   tnianed   and   are  apoliad   on  saci: 
otu3r»   'Ta2   fiéjpe   in  tns  roand   13  nob  ao  ex^ct  repcodaction  of 
Goe  rsality.   ^nsn  ooe  dosc  noo  saporâss  it3  ooior-,   ne  13   lad  v. ^^ 
siinplit'y   it  so  Tiacft,    tti^t   it   bscooDes   arbitracy  and   pacel/   ddcj- 
i'iïiyG,    "^nl/   a::   tûî   pri33  of   lon^?   exo^rl.n^nts   13   svaa    znA   oaj:. 
ando^ad    Deool.BS    'J.'n,aia   t-o   tiie  mastsr/   of    tri>^    priniôiarriô   r>f   ^x- 
dcution,    ind   îo   idopi  aiodea   of   reprtJdent-ifcion   zmr,   o^.V'ui')    t,ae 
oô3  5P7er   to   re32t.3bli3h  by   rapid   intaitiai    ths  t.ra=   r^.i^tiois^ 
tnoae   i:n-3.t   tûô   arsidt   ccooqssi   to   sa^^âs?:    i-o    -n-î   xni, 

j'iici^  ycaiûfcafe  snouid   De   :50   ^reat-ly  baniad   çQ^t:û^   sqjùAI    ao-, 
j^stoaian   jûc;.    \Uï    oq^   soaiptrjr  faraisnai   ^0   ^n*-   ^pio   c^v^  *   r,ho- 
'39   fi^acas  oc   soa^   and  eoddesaea   to  .ihiob   h~    ^17^3   sacn   a  Per- 
sonal ohar^otar.    î"n   lîis   iiitii,^  l'û  s^ens  iajic   iae  diviaii/   ûàd  aî- 
aocJt  ao  statass  la  Tins  aanotaanas  of   ^caeo^.   ^^o^nec-s  in   tae 
Idysssy   is    i  ûûsai:ion  of   a  atatae  olaord   io   i   Seaipia.    7ec   if 
ifien   ubea   had  h^i   !ia3  aabiû  of   placioé   tûoae   loûa^as   ia   plao53 
of   .*oi?3liiD,    HofBSP   «3ala   nave   foaad   'BOfe   ooe.a  01     occ^àioj  of 
soëâkiaé   of    iûDis,    itie.n   c^   relateâ   zae   reiara   of    îiyssea   t.o 
T&haca,    ne  dsaorioas    i*be  aanctaary  of   the  ûy^jons   la   /ïhioû   tfia 
aefo  st-Hys   («lûn   -"ainaaa  befor:-  eaLarin^   the  ciuy:    he  describs? 
fcne  toD  of  tde  rock  fpjoQ  /inion   falls  th5   foant.ain,    T;bâ   basin 
linati  psosivss   it,    i:.ne  ^ood   of  aldars  r.naii  aarroams   îûc   saorei 
fodit-iio   by  iuS  snade,    and   finiliy   tbs   a'itar    go   .inicn   ail   per- 
aons   briiiJ^   fcbeip  offsrinés,    Tf  tn^pe  Dad   baen   a   ïr-exple   tnat 
saciossa   i;n3  iiiacss  of  tae   aymons,    thaï   /joald   a^vs   foand   a  pi, - 
aoe  la  nis  description.    An   édifice,    a  ^roap  of  figures,    ^oal-j 
be  dd&ailâ   thafc   <voald   nodify   t<o   ucii   iûii  onaraotsr   cf  th3   'ir- 
ola,    fop   it   fco  be   possible   to  oaaa  07er   i/û'J.d  iq  aiiaaca. 


111 

fn   tQ3   Tliad   us   aee  oûe   teiDpis  statiie   appear,    bac-  oûly   ona, 
i&nd     jf   fcha   Tro.jaa   Atniiûa,   Tna  paet  .Beationa  tUAt  idol  saveraL 
Giffiea  in  oqs  of   tûoae  parts   cf  ths   posa,    tnat  tbs  boldeafc  ori- 
ûiûs  ijcàpcsly  dare   •:o   tertn  a  later   iûteppolatiaû   ir  tna   3ixtû 
canxo,      At   tba  fifa/df  -jf  Hector,    Heciiba  éoas   to  plaça  on   uaa 
kness  of   Athaaa  a   richly  3Tibroii'3P33   peplain   te  doftôQ   oar   an- 
çîrtp,    ^bich   prasu.Tios  s.  ssatei  fiéare,   a  ooat-upe  of  ^nicû  nope 
tnan  ans  exampls  is   prseentcsi   to  as   by    'chs   arcnaic  inaéea  of 
cas  éoctde.;a!    il   ia   sufficiant  to  recail   hsre   nos  Athena  of    îla- 
doios. 

ïïas  tne  lioi  of   Tlioa  of  .¥003  or  3tond?  Tna  poat  ûives  ao 

iadioâtion  on  thai--   poiat.   Tn*  ;^ork   oDiebl   b=  V5ry   radie,    al. nos  f, 

^.a   bâcbaric  as  C3i?tâia  terra  cotias  of  Mycenae  or  of   riryns: 

f5li?5i::as   33001.11500   ia  al/iays  lass  ?îttacfied   to  t-fi?  foric    ûnia 

to  Ihe  idea,    Dao  ^ees  it,    37àa   ia    cd3  csnturias  /ïbere  3n  -irî 

.'las   ilceaJy   advanced   to  devsiop  tna  eatftetic   faeliaé,    rsaaaia 

faitofal   fpBoaentiy    lio  olà   and   rada  imaéeïJ,    ppo/ided   tnat   ub^v 

ûad   biieû   Cùiisdcratsd   and   as   IL   .V2P3,    cîeified   by    cne  vénération 

of  pr3C3din^  ^an-^paTions,   ^'fnat  -foald   tead   1,3  caasa  to  bj   balia- 

ved,    iiJîau   theee  axi'^ftsd   fpom  tiiat   uioas  in    tbii  sanctaapiss    î 

oeptaia  aumbep  of    tD339  saated   figuras,    ap!3   ^nc  cpicaets   "on 

tbe  beautiful   tarons,   oa   Ihe  éoida.i   t-npone",    tnat  poefcpy   attL-- 

ibates  to   âevecal   éodicjasea,    for  sxaiple  to  7,os,    ^<iv^  àni   APt»^- 

oDis.'    taa  last  of   ths^se  pai^aass  la  axplaiûôd  b/   ths  babit  of  0 

o/eplayia^  shsats  of  jietal  on  certain  papts  of   tne  ssata  on 

-*hion  those  idols   sat.    =}  tbis  disolay  of   luxary   «as  coiioansa- 

tâd  tns  povepty  of  de^iéa  of   tne   fi^are,    nuptjdp  evsi   tae  fori- 

Isss   statued  mast   ps   tna   excsotion*    Tnare   is  iûentions^   in   the 

apiç  pspioà  ODOPS   iioan  one  s^nctuar/-    tbat  ot^Z^'-i^  01,  Jo;!,,' 
that   or    fch3   ^apbian   ApoIIo,i,    tnat  ûf   tû5   Dslian   Apolio,^,    ana 

tnac-  of   tiie  -percbios   aojoaé   fcbs  Vvpiidoas*      îne  poeL  dosa   noi 

fop^at  to   L*3C2ll   in   that  connecLion   tua  axistsnce  of   an  altar, 

fpotn   /ihioh   ascends   ths  sanoke  of   ths  sacrifices:    nt   ^ays   not  ^ 

iOPd  of  the  ima^a. 

No-te   S.p.iO?.    \^\.sto\re    de   \"»ikrt.    voV.    VI.    C^oç.    IX.    Sact.    ?. 

Mo^e  A. p. 10?.  iWoà.    Ylll.    i*?. 

Kote  ^.p.lOP.  Oà^ssev.    VIII.    p.3c2. 

Kot-e  ê.p.lO?.  TVve    soi**,    YIll.    p.    \e2-\e?. 

Mote  T.p,\09.  iWoà.    XXII.    \i9. 
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Tûe  3i7iDity   mist   ba^.*»   baea   repcescitjfce-i   *t    cqsig   epocn   in   ^02^. 
saootuariôa  ûûly   by  rouéû  stûaas,    raissi   atOQis,    TûOd<i  ao  une 
orii^ta  Jiere  only  pièces  op  aaartecs  of  a  rock  untoachsd    by   a 
noDl.    Vùn   iastiDCii  of   caa   aymiiistry   nsid   ^raàually   led   to   cat   ta - 
r>aD    îni   fco  éivc  thôic  definita  foma,    tnac  of   a  siab,    a  cyllniri- 
oal  or  ractanéalaf  aaafti    tinsn  ^fean   ancier   th-i  inflaencd  of    po- 
afcry,    nnin^s   aocastamed   totàdidelvea    fco  coaoeive   chcs   ^oaa   aa   uj^n 
likè    bûoae   aliva  on   eartû.bûîi  aioro  beaaîiiful   nod  lap^sr   tban 
ubea,    tûe  naai  of  tûe  workaïaa  eadaayorai  more  or  I333  a-7lc<îard- 
ly   to  express   thac  conception,   'Vitiioat  pretsnclinË  at  first   te 
initate  aatare,    it.  akïîtcned   oa  atona   tûb   aead   and   rflambepa  of 
nan,    suDDoiapy   ladicationa  that  -sust  ta  tiaie   laad   to  tfte  craati- 
on  of  ths  statae.    In  its  mosz  ancisnt  nypes,    tûai;  atill   refcai- 
(13   aa   3pp9apaaoe   chat  aHo48    uoe  orinsitive   foms   oo   De  divinei; 
iû  soudyiné  archaic  art,    us  meet,  /iito   coe  stsle,    pier  aad  colu  : 

Yeci   aece  aot  ysx,  thare  in   toe   aËe  ihen  to?  epic   period   flo'jr- 
iatie^:    tha  oafcieaL   lâbor   tnat  disaQ^a^eô   Loe  stauue  froin    uhc 
cou^b   3to"fld  naà   scarcdly  conanaeiicâd,    fha  atata-^   ^as   still   foan: 
yecy  radely  àketcaed,   except  in  aome  citi33  nors   irlvaacei,    uei  - 
naps  by   oavin^   sean  ioiaéas  of  Aaian   ori^in  and  aaviaé  s.jj&qI 
jû   l'iitaL.s    tnen.    Tna  epic   o^^riod   is   not   aDàolatalv   leaDrant   t*^ 
t;n3   5xtî3t.5nae  of   idoi  ûanB^a  and  uiiàU-csSdw^  of  a   iei^ple;    bu  •• 
oa    x,iis  ouuer   nand,    it   Oûly   rcBniiions    cfarm   la   all,n.aii   a  aiûélc 
and   oaly   tinae. 

Tf   tD3û    uûà  art   /9às   ûot  yet  aol^    i.o  rtaltiply   etatasa,    -uaicû 

tnair  ata'ùura  and   Ajeiéhc  nriadc  looiDO/able  lû    tae  sanotuarl^a,    i* 
foald   hâve    n«-;D  -radier   do   faiihioa  Dorlabls   fisarea,    oiaji  in   t 
cnair  radacei   ii.T.;::nsi  ons    i.o   acconriDaay   tas   raîniiy   m   ir-s   eiiilwr-- 
tioad,    tii2    idccioc   to   bi*uiil9   aud   tne  d-3^:i    go    iihe   toab.    ne   as- 
oalcbpea  of   i^hi:  pcLniciva  period   havs   tarnisa^d   inarjy  of   T^nooC 
statUsbtea,    SJina  of    o^icra  cocsa,    othars  of   3tcr,2,    cjdt.o  of   i^oi- 
or   bronza;    in  ;n33i:  of   taan  Lne  forr.  is   scarcsii-  mdicît'îd.    ri 
ae^iTis   3ifficalt   00   b.lisvs    taat,    tiir?   Aeolianâ   and    tùt,   Ijniani, 
fox*  /faom   the  soie  ooets  gan?5,    ters   not  capabie  of   aod2:iia5   i-^- 
ols  of   3ach   su^Dnap}  .^yecation,   '^et  ther?  is  not  n   Honaer  a   3 
3ln^lc  word   rslâuiné  to  inoa^ss  of  taat   kind.    rasaa  app33p  nsi- 
naer   m  taa  taies  of   /oyaiaa,    ir   fcne  scr^fiSb  of  combat,    dor   1  i 
tûrj  daacpiption   3f   fanerai   rit^e.    ^tiil   ii    is  aot   probable, 
daria^  t.to  or    chcca  cantari^s,    tàt^re  .vas   abandDard   aai   intirt- 


a  oaston,    /fnich   /*a   hâve   fodad   sstîblisoed   evepy/fbere  ia    lue  c 
course  of  the  prect^àin^  3^^,    aod   tûat  -ts  anaii   ses   raâpp^ac  d 
da  îin«i    C£.<i  eaticc  àaraxion  of  the  clasaical   a^e,    ïïûai  if  deoep- 
Î1V9,    is   fchaG  033   is   alfays  inclinai    co   loiaéiae  '^omeric   postry 
tû   ba  d  mirror  in   ^nicn   is   reflectsd,    .fitooat  losiny   i  sm^le 
one,    ail    lus   traita  of   tne  conteipopaneoûs   ceali&y.    Moi»   it  lâ 
fae   ftoTi   bsin^   S3,    ^s   ba/e   alraady   hai   occasion   to   statr   taiis 
m   rs^^iPi   to   tun-jM..^/    ri'ie.s,    Tiie   s^nce   rgniark   ?ppli?ç   to   the  r 
religion:    if  one   jud^ss   it  only   by  ths   eoic   oeriod,    r;ceece   ^o- 
aid   ûot   uhcja  û-ive  nad   other  ^ods    bhan  tae   ^reat  éods  of  Hyinpu^. 
Tn    nne   Tiîaj    and    i/ût   ndyssey   -iPe   bat   fs*   allusions    to   thaï:   flor- 
âhip  of   fche   iafarior  éods,    ^^oda  of  caatares  and  of   ^rottos,   of 
fouatains  and   of  forasts,    aatuelegs   and  obscurs  damons,   that  is 
a   rennnani    of  prioiitiva  feticûisiû,    aad   tùàl  ûâo  aeyaz-  losc   ita 
hold   on   tns  soûls.    Tùis  ia  on    uoe  one  i^and,    i;oa     ths  epic  psr- 
iod   rcpreseots   an   idéal,    ^hicb  bas  besn  concsived   by   the  ooets. 
Thô   Doets   are  for   thaL  tiina,    ^hat   iiha  philosophera   «ill   be  lat- 
er;    tney   arcs  distinéaished   frofr:   the  multitude  by  a  éreacsr   po,^- 
er  of   ref i.ection,    cj   a  sapsrio.^'   oo-rer  of   absfcracf.ioa'    un^ic 
t-hoa^ai;E  are  in   ad^ance  of  tnoss  of   *chs  uen   aïonÉ^   isnoiT  tney 
iive.   On   the  other  hand,    posterity   nas  Draserveà   but   a  vary 
iLnali   part  of   th3   sonés  taat  cnarmed  tb3  infancv  of   "^r^cca. 
Tfio  poems   that.  we   possesa   aaisuac^  tais,    seem^  nanr}  otasrs,     ^n- 
at   fiBûe  neve     collected   m   /jriiiiûÉ,    /juilô   bûose   thaï   *ere   30 
odforc   bhây   bad   bsen   lo  r;i   co   meflory,    ail   ;*ita   bu      l:.,to   sxccpti- 
ons  havt  disaDosared  in  the  fiovk  of  antiouity.   Ths   TiiBd   ;ind 
3dy33a7   lions  roTtâin.    Tnose  Doems   /ièCc   oor.i   in   ûaian   '^rsacs, 
rînoo3  idaas  and  custoas   /t^re  not   at  ail   tnosa  of   tût:   iniisbit- 
ants  of   t?,urop3an   ^reeoe;    ona   *voald    chea  «rr  in  prefceodin^   to 
ëàek   iiOdi-e   a  coaiDlc^ta   pioture  of   tne  iifa  ot    tns  ^racian   oaoo- 
le  in  it-E   entirety.    Partner,    sven   for  the  eroap  of   Lût   tribes 
co   ,fnicD   ne  o,te   tûc  coTipletlon  of   tbe  eoic  period,    uD^g  doea 
not  éive  -ïDât  lien  nave  aoietiies  ciaiiied   &o   fmd   bnera,    a   r^rc- 
r^san t^^tion  of    their  fnoral   and    social  condition  tha&  cooicrij^c 
ûiiiihar  déformation   nor  omission.    Tha  poetè   ha^^e   a   7»r>  cleit- 
ptirceptioa  of    vha  distauoô  aaDâraiiinô  fcûc  society  in  îïolcù   tir- 
livei   froi   thab  oiarvalloua   dnd  distant  vorld   m  ^nicn    fcneir  1- 
a^mation   bad  choaea  a  home;    tnay  did   in   their  faanioa   rvnai   3 
learnad   ooct  «ould  oo  todaa,    A  aecrel:  instinct  .^arued   theiE   £n;-i 
fchis  ;ïorld  of   éoda   and   héros  couiô   not   be   an   -ixact  copy   of    tn- 
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iû   iïhioû,    for   tfaôrn  and   their  ùeftrsrs  anrolled   fcoa   aniforoa  cour  3c 
or   3âily  exiatenoe:    fco  furniaù  tna  aoeae  ia   4hiGh   they  plàcad 
tnfcir'  peraonaôes,    tney  navt*  atilizecl  ^ha     they  had  uadôc   toair 
3^63,    oud  oQiy  takmé  froœ  tùat  orasenx.   ^nicr   iaspirad  only   t 
uùe  eleinsîîts  not  jit  variance  -vitû  tns  idea,    tûat  they  had   for- 
Tied  of  th3  Dâst.    Tnis  was  tne  sois  aieans  tnaD  tuey  oaci  for  div- 
ine  to  tneir  talas   surroaadinés   to  coppeapond   to  tne  sioéulari- 
ty  of  ^:û8   adventupes  of  a  Olysaes,    «ith   tûa   alnDOSt.  saDerhaman 
ohacacbep  and  tÀe.pcoiwaôâ  of  a  Raoliop,    an  A.lax  and  aa  Aonille^, 
4itïk   tae  perpatuâl   latapw^aotion  of  tha  diyiûity  ic   iht  aaarcôlo 

of    illcû. 

lîinaliy,  if  uoere  ie  no  oùentioa  in  Homer  of  à  certain  casboii, 
taat;  tbepe  is  psasoû  to  belisye  very  aacient,  ona  can  yet  expl - 
ain  thab  silaocô  by  aiiotaer  considspation,  Ho^  in  t/io   poeœs  m 
.*ita  yery  dafiait^  sab.iecud  ani  liTiited  exteat,  Hoaidr  ©ould  ha  v 
found  aiatispials  for  treatio^  and  reûderiné  ail  ths  aspects  of 
ohs  lifa  of  ùia  oaopld,  :jf  a  lifa  already  comolex?  Tne  aooion 
of  tj'na   Tilad  d37.-jlap3  snDirely  in  -i  b-ri^ieésd  city,  la  cns  caaoD 
aad  oa  a  fisld  of  battis,  T.iat  of  bhe  Odyssev  is  ijore  vaiMdd: 
/ot  it  does  22Z   .'sxnaast  the  diversity  of  tne  oitaations  ia  .^û- 
icn  ta»  ^Pciâk  of  Ghac  time  ooald  find  nirnself  thro^n  by  tbs 
accidsnxs  of  nis  f^te,  Tnus  ons  comprchands  Lhat  certain  fora:- 
of  religion  and  of  art,  certain  procedares  in  iadudtpy,  carta^ 
oscaliâpitiss  and  oastoms  na/e  left  no  traces  in  tba,   eoic  dcc- 
iod;  Hûmep  ûaa  not  apiksn  of  thâiL,  becaasî  ns  had  no  occasion 
zo   do  30.  Tt  ia  psr-naps  for  that  reason  tfiat  che  8pic  period 
ie  ailsnt  on  tne  sabjact  Df  those  clay  fi^arines,  tûa  nave 
ooms  fr-Oiii  Vycanasan  tonsbs  ia  sucb  éreat  nuiûbers,  and  ïnose 
fnanufactare  mast   nave  coniiinaed,  à*",  leasr,  naece  the   pits  of 
iatertûent  Dsrsisted,  nns  divines  iïoh   the  poet  «af  led  co  apo- 
aar  ignorant  even  of  the  existence  of  thotsa  rads  iiaees.  Tf  - 
ohe  obseoaiea  of  Dis  héros  «epe  celebratsd  aocordmé  tio  tne 
saœa  cites  as  ^ers   formerly  at  Mycsnas  those  of  tn^  Acaaian 
km^s,  û8  ^oald  nàye  described  the  fuaepapy  eaaipfuent:  thoaa 
idols  ooald  hava  found  theiuasivss  inciadea  &ûas  in  the  anaoicr- 
atioa  of  ths  objscts  psceived  by  tne  toanb;  bat  in  tû2  pite  "»•' 
cremnluoQ  as  prssenfced  by  hii,  ail  that  the  sarvivoi'  cDafiic 
to  the  eapth  is  a  hémdfal  of  oalcined  bones  contamed  m  a  oor - 
bal  vase:  there  is  no  place  for  tD5  lîiia^rîs  of  Uje  tatelary  di- 
yinities  in  cnat  siall  raoeiver  and  in  t-n^  noie  enolosinû  il 
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m   tne  base  of   tob  tamaias,    ûikeyfiae  also   thece  is  no  raison  to 
be  istonishâd,    if   lû  tha  daof^ep  of  combat  or*   tbat  of    Goe   sea, 
it  ia   to   7eus  or  Apollo,    to  Poséidon  oc  Athsna,   tnai  tû9  ùsros 
address  tneir  dsapairiag  or  érataful  orayere.    Tlie  éoâa  peaporri 
to   tûiit  appaal   by  ieaviné  Oiyaipas  to  corne   to   vsaatob    Lùeir   pro- 
t,eP.ez  froai   ths  stasl   of  the  anemy  or  the  raés  of   tas  -vaves,   a 
and   t.h.=   iTioassioneà  dialoéae   arisiaé  thus   oetifsen   tne  "oda   and 
tbeir  fayorite  caildrea  iûdsed  usa  a  âraadsar  diffsriaé   froni  a 
fen  40cds  marmarsd   m  a  lojf  voice   before   £  iôan  annulât,    Taa 
apio  po3t  does  not   aee  tne  éods  otheniee  tnaa  ^ito   fcne  nobls 
aûd   ûiire  traita  l^nt   to  tnece   in  iiis   thoa^ht.    Aiaiost  formissa 
statuas,    r.n     only  onea   tnat  noan    kne*  how  to   prodace   tnen,    did 
ûo L  correapond  to   tfte  idéal   boat  h2  concsived,   His   eyes   wers 
flot  fixad   ûû  theîii!    ne  volaatarily  fop$ot  and   aeenied  ta  diadain 
team. 

Tne  teaa  and   oniy   ecalotor  is   thec  lins  po3t'    ohe   Tiaterial   i-' 

/fhiob   08   33od3i3    uD5  tyoes,    tnal.   n»   iefîi   to   r,ne  acaipccc   ot    iioc 
fâfcure,    lE  XQc  laiib-aa^se,   t-dat  iao^aaéc   Dox-a   apr.lasa  and   Isârn:.^:, 
thab   whila   ratainmfî  T,he  fresanesa  of   tfte  vivid   enotioiis   of   y^  . - 
ttl,    3JûSi5t3   ot   aleTteats   bQcr^^s:i    fron  diffsfKnl  aialucïis,    -yrr. 
is   alceady  in   ail    tne   force  of   tne  tf*pm,    4  *ork  of  art.    To   ii- 
orôsa  on  tno  naniân  fora  sacn  a  oûaraQter  of   oeauvy,    that   it   i 
aroaaes  in    lïe  soûl   tûe  asûtioQent  of   tne  divma,    ta   aa  undarr.- 
akiad  that   c^e  acalpt-or  is  noi  yat  m  condition  to  attcuùpt;    h^ 
iz  siiiiisfied   by   tus  rois  of  dsoorator;    tne  livicé    foi'in,    uLa?; 
of   man  or  of  tne   ^nira^l,    iîupplise:   birn   *ii:fl   .uoîivea   for  oraaaiuj- 
uin<^  the   hoaas  aod   tne  farniture   tnau  eauioa   lu.    [n.-=ir3   /i-is   ;i 
rais  âlready  uadartaken   by   tn«  Vycenaean   artisan,    tnaG   tne   ea- 
lËranta   coald   not   nave   failed   to  oria^   /fit.i   r/ozm  into  Asia  Vi- 
aor  aoffis   skilful   .sorkiieQ,    lirained   to  aaQolov    tne  orocedarea   an:^ 
tn3  ii:oti7C'3  atiiizaj   by  the  indastry   Df  tns   Aciiaian  aée.   Were 
tna  coacaîiiporâriea  of  Hoaisr  -sspecialiy   iaspiced   by    onc   anciem 
uodels  of   the  national  art,   or  indeed  did    ohe/  Se-aand   by   prcf-    - 
30CS  leaaons  f rom  the  ob.iects  of  iaxurv   fabncasad   in   l]^ypt   a: 
Pboenicia,    /rfiioû  cane   to   toc^rn   Py    "yi/f...-   aric3    Rhodes?  Tne   raonan»- 
snta  havm^  d laippaareci,    it   ia  jiffioalt  to   atat-  8)factl7    tn;; 
sT^vle  of   tnî3  acciata,    «noar»  «orka   attracteï    x^qp-  av.tsnbioa  oi" 
boe  Doat,    Tt  la  pr-jbable,    tbat   if   tnat    uad   bsaa  foand,    û:i3 
;?oaid  fmd  thers  tne  trace  of  tbat  t^ofol:!    infla^nca.    /ore   on 
ons  paasa^a  ot   aoio  poôury   ôyidancas  tOB  relatioiis  of   to^  r^c^f.:  - 
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naintainacl    «un   tne   -hoeûicidns;    tùô  Toaiaa   «orkoasa  caalà   not 
reoDaia   iodif^ereat  to  the  examplea  éiven   niiD  by   cne  DP.an  of   Tyr -- 
and   ^lâoa,    those  iadasfcrioas   papils  of   ï^ypti. 

Tbô  /lorka  meafciooed   io  th3  eoic  posts  coq15  not  ail  faave  fcad 
tha  saoïd  cûaractar,    Soins  ^ere  oonnaoted  by   tneir  «opkTjaQsnio 
/îith   tû3   traditions  of  Vycaûaean  art;    ?fhat  doiiûaiiaâ   in   tne  o 
otaera  ^as   tne  moee  or  le, .3  direct  i.Ditatioû  of   tne   types  far- 
aished   by   Pnosniciai;  indastpy.    Aiioni^   t.QQ  pare  ob.iects  that   tfee 
Doet  iBBoÈioned   to  nia   baarsrs  a;  /^orboy  of  aduiration,   oûc  cdin - 
not  traly  diviûa  *iiicû  of  tiia  t^o  stylsa   tfasy  mors  partiaulariy 
bore  tne  ioBprsas,    thtî  national  op  tne  Aaian   style, 

Tde  aaeation   is  not  propo-aed  even   for  tftose  folloifers  of   Bcçc- 
as3503,    /fiio  lead   to  tne  laœe  diyinity   tne  àid  of   tneir  snoaiit  r, 
4neQ  ne  oroase  ;  îiis  sbop,    foc  tbos.3  slataes  of  éoli,    "tnat   re- 
ssiBble  livinô  yoaaé  ^iris  h\%\\  intelli^snoe   and   ttioagnt.    /oice 
and   sî-ren^th,   .fho   kno«  tne   ^opks  of   tne  iinfcoptal   éods".      Oac 
is  hare  in   tne  edopore  of   faacy.   Tne  poec  ùas  seen  notnio»^   li. k- 
tnoae   ^oidsn  yiréins,    tnat   /îalk   and   apeak.    ohev   ice  d3.a^nc3c;, 
::)f   GIS  iiTi^iaatiaa,    Ail   i3   lavisnad   ar-oand    Htionaetas,    phe   tiM. - 
pod3   ^nal-   ne  nas  faanioned   ace  in   notiion,    aisn  accoîupany in^ 
iiim   to  Olynoas   aad   return   nx%\-   diod.'^   At  ûde   sisn  of   ma   master, 
TiDe  pelions  s^ôiis   and   cffiotias  its^lf   uo  -nak^  tna   flâne   pise,' 
rnoae   marvelloda   aePvaaLs   inake  oae  tûink  of   tùa  balla   ^ir^b   bri 
zsn  f33t,    eitittin^   fire  froTi   thaic  no3trii<3,    taaî  m   bn^  œ/tn 
of   ii-ûe  Aréoaaiita,    r.na   saii?   Hepnaeatos   senî   as   «i  -^ifn   no   Aeii:^s, 
kinè  of   OoicDis, 

Xote    ^.v.\i3.    Soae.    XVlll.    AeS-A'ï^. 

Caite  oth5r-Yi32   I3   th?  case;  of   tû3   fi^ar^s  jf  voaaé  oien,    ^n 
ir  îC':?  oalace  of   Alkincos  nold   in   thelr  nsada   lisntid    copcûii 
and   illa!Diîiat;i   Lne   fastal   nall.      Tne  ob.lecc   tner^  descpioed   r- 
HoDîîP,    he  h  iS   fcacd   on  his   /^ay  or   nà3   haapd    it  fneationad.    îû:!.. 
i3   Jînit  psrîDits   mm  t,c  atate  as   3   si^nificant  dsiiail,    th3   "/?-: 
cat  plini'.hs",   on   -fbicn   are  plaoed   tbeae  siai^aas.    j'hoâe  j^oulii  c 
of   éold,    if  one   takss  literally   tiie  «ord  dsf  ining   fcha  ?iîâtepiii  : 
bat  one  shouid   ooi   for^st  tnat  tne  ooet  is   na     an  appraisep. 
-!e  S38S  only  tbe   appearanoe,    and   ,fhat  he  ocoposes   ie   to   aroac 
she  saiisatioQ  of  âaeiné.    Wûeu  he  aays  âold,    n%  aust  anderstan 
éilded  bronze,    î^owners  in   '^peecs;   *a3  éjii   ever   as   abandaiU   -^f 
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in  prehiatopio  Myoaaae,   aad  like^iae  hàve  ao s  beea   found   figur- 
es,  eitifaer  executed   in  solid  âold  or  oofopoaed  of  aneeta  of   éoid, 
/fbosd  disiensions  ars  coxparabls  to  tiiose  supoortara  of   torcbea; 
to  fûlfil  tûeip  office,   tbeae  naat  approach   at  Isaat  *hat  is  c 
called  aeoi-nataral.    Beaidea,   the   epio  lan^aage  oftan  attaches 
Gne  spithsts  "éoid"  or  "ailver"  to  ojeinbeps  of  tha  édifice,    tnat 
iike   tihe  /ralla  of  a  hall  op  tbe  arciaitrâve  of  a  door*»ay,    canao  l 
ûave   bsan  made  of   this  precioua  metals,    but  on  ?rhicû   ^ere  aail- 
ed,    sonietimea  on  the  stoae  aad   so^atioies  on   ^ood,    piatea  of   d 
bronze  covered  by  leaves  of  éoli  or  ailver. 

Kote  i.v.llA.  iVstoVre  de  \'*kr\,    YoV.  Vil.  p.  \0i . 

A3  for  th3  motive  itaalf  of  thèse  iicaéea,  tnsre  is  notûiné 
So  aupppise  as.  prou  the  hi^ëeat  antiaaity  ?,éypt  oaaaed  the 
ûoniaQ  figare  to  srtsr  iatc  tne  composition  of  ita  farnitare; 
ffB   ha^Q  aaan  it  atilizedthaa  in  tne  haadles  of  apooas  and  in 

9 

aroQ  chairs,  fnere  it  supports  the  aras  of  toe  aaat.  ~  The  sâna 
aas  of  it  .fis  aiade  at  Vycenaa  in  the  DànJles  of  nirrors,  Tai:> 
sype  of  torcfe-bearer,  for  ^nicb  th?  iBodsrn  dscDrator  bas  a  ai 
marked  prafareaca  (sae  Lne  oronze  statues  aarroundind  the  2çic . 
of  '-^aris)  is  not  peBPsaented  in  tae  claaaical  art  of  -rssce; 
baï  iu  «aa  familiar  io   arcoaic  art;  it  is  foaad  in  îihe  oaiot- 
inéa  of  ^trascan  tciba  and  aicoûé  tae  bronzaa  takea  froji  th03e 
aepulcnrefi.  ' 

Kotc  î.p.WA.  \^\8\o\re  de  \»Art.  YoV.  1,  p.  -^^î,  i:?^,  "Bc,  !"  -  > 

Kote  î.p.WÂ.  i?\s\o\re  de  X'^krX,    yo\.  Yl  .  ?\^.a.  38c  ^SS*?,  29? . 

Ko\e  ^«p.ilA»  ?eV>o\i.  L'epopee  Vowerxoue»  p.  50r  . 

Thiiae  are  aéaia  fiôarea  of  *ood  or  of  ailvared  =ind  éilded  br 
bronze,  cùàt  fie   divine  in  tnoae  5o^a,  ''forever  imaiortai  an5  c  - 
ampt  froffi  oli  aée",  that  ^are  fashionsd  oy  une  ^ia*  art  of  'Jt=c- 

baeatoa  and  ^atch  over  tais  sais  palace,  plaoed  &o  both  sides 

t- 

of  thd  ioor^ay,^  ^hat  *e  bave  foand  e/ecv^here  in  Lhf  "^^deal 
a;  fcnat  place  are  factitioas  aniaala,  àucn  as  tn^-*  sphynx,  î^ri'- 
fin,  bail  or  ^inéad  lion.  The^lion  Jiast  nave  ofed  to  nia  str?- 
ngtn  and  to  the  fear  inspired  by  hino,  tbe  noîior  of  beiaé  invr;  - 
ted  (ïith  that  function  in  nis  natarai  foriu.  ??.  bave  sesa  in 
Phryéia  ramnan  lions  standing  beside  Lbe  door^aya  of  rock  '^jj^- 
bs;^  n3   bav  seen  tben  at  Vycanae  in  T}he  aame  position,  sucr.- 
ountiné  the  lintel  of  tûe  ^ate  at  tb^  ertrance  of  tbe  citadcl. 
The  ooat  alludes  to  a  différent  node  of  ^roapinë,  Pe  evidsnc- 
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repreadotâ  to  hlsiâelf  tasse  i^uapâlaDS  of  tbs  aoass  as  croachinh 
or  lyiaé  at  riéht  aaà  laft  of  the  tarsaliold,   like  tûs  ephynxes 
t)efope  to3  teiEplss  of  Bôypt.   ïïûat  is  original  io  that  appanée- 
menx  is  tb8  mode  of   aabatitatioé   the  doâ,    that  &iifBble  compani- 
oa  of  fnan  eitiier  for  tha  lion,    tûe  king  of   "che  irild   beaats,   or 
for  iil    chose  compoâifce  aiOQabsPs,    in  ^hoiû  ^r-e  containad   traita», 
/fhoae  asasablaée  arouads  ths   idea  of   an  extraordinary   and   oiys- 
cerioaa   oofep.   Ta   iG  Qot  ftecoasary    Lo   aee   cnepe  tùe  effect  of 
tûQ  innate  fcendeaoiea  of  thc  9xeek  éeniaa,   of  those  pevealed  cy 
tha  lâtep  (nanifeatatioaa  of  scalptare?  Tba  poet  ooQfides   the 
iû^ri   of.    the  ooase   to  toe  doô,    ani   oot  to   tba  sphynx  oc   tHe 
èpiffio,    beoaase  ha  ùaa   fche  tasûe   for   tha  ainaple  and   tpoe:    be 
bas  ssen   ths  doé  in  tnat  placs  and   ■nnat  office. 
Xo\e   ^.p.WA-    0àv»8S.eY.    Vil.    9\-Çi/^. 

Ko\e    l.p.lio.    H..    ^e\b\é    tvos    »oôe    o    coxvjecivire    Vw    \\\\s    cow- 
x\eo\\ox\,    t\\ot    oppeors    to    ue    »ore    VtvfetxVoua    t\\OT\   pro\iob\,e  .  (,L  V    - 

àoes   not    poese«8    tV^e    woràs    '•^spV\jiTvx    onà    ^ry^^Vx"",    ^\j^    «V\VcV    s^zrz 

of    *vV\e   )Ji\^ceT\oeo'(\    «iot\wwet\\s   Vos   proocd    te    V\\.w    tVxot    t\\eac    exoWc 
tV^pes    xtere    \^x>0M5rv    ov!»    \V\e   GreeV.8    '«>\icV    'oefore    t\\e    'i?o«er\c    o<se,    V: 
osVs    \»\\e\\\eT    \.^\    \\\e    \ocV    of    8p*cVo\    ter»ô,     Wxev   àVà    x\o\    \\\en 
6x»p\o\^    t\\e    Mjovà    '^c\\\^on^    to    desV*not,e    o\\,    Wese    wonaters    xxwjev - 
teâ.   \î\)i    tV.t    Ov\ex\\,     OT\à    \a\\o^    svxèéeaXs    \\\ot    \\\j,po\V.ea\.s    to    VVw 
\.a,    t\\ot    Ve    f\.x\à8    Vn    t\>e    trofVc    poets    ot    ^t\^ex\s    exompXes    ot 
t,Yie8    aense    ottrvbuted    to    tVe   Morà    cV\^ck\;    ^ut   \t\\ot    "oe    for^ets 
xa,    t\\ot    \,T\    t\\e    t«o    texta    ot    '?acV\i\\>^    oxvà    of    SopVioc\>ea    to    \ïV»\- 
cV    ^\e    refera,    OK\à    >*\\ere    tVve    apVvjnx    \a    coWeà    cV\\\ot\,    tV\\a    \j!oro 
\a    expVo\.ned    Vere    >ou    tVe    Morô    <*ap\\v,x\y"" ,     \\^o\    preceàee    \.t    Vn    \ 
t\\e    so^e    oers?,,     OTvâi    t\\ere    \i\i    tYve    ep\tY\et    '•^rVopaoàoa"";     oW,    oot- 
cwrxtv»,    Va    t,\\ua    onoxded.    If    ^o»er    Voà    \t\    oV<i\t«    Viere    t\\e    apV*v.x^x    :  ^' 
èrVffVxx,    \t    \ro\i\à    \\o\De   "Peen    eoavn    for    >\\v    oVa    Vo    \\ooe    cVorocX'^    - 
\%^à.    tVoae    èuordVoxva    bv^    aoi^e    eV|x\\f \.cox\t    ep\,tV\et,     tVot    \io\iVo 
\\ov)e    vDorrveà    Wa    \vcorera,     \\\ot    AOt    orà\^^or^^    àofa    \iotcVed    ot    tv. 
àoorxBOv   of    t\\e   poVoce    of    ^WVxvooa. 

rnoso  torcb-bgarera   and   dots   n&ra   taerci   oaraly   opiiaoïanoal    r    -- 
11P3S,    fiftat   .Tispaly  sôpved   to  «aaip   tbfi  n-^l^oe  of   Alkinoos.    [.    - -• 
iiot   tac  aame  ^itb   a  type   ôo   «bich    thB   ooet   allddea  on  aeveril 
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occasioaa,    thafc  of    lihe  ^opéon,   i.s.,    fcùe  neaâ  of  a   /«omaû,    tnat 

by   toe  cnaractar  of  ber   featurea   «as  deatined   to  caat  tgrror 

lato  tbe   soiila  fendt  say  her.   That   type  hacJ    thsucefarth  the  ex- 

ppesaiva  7âla8  tnat   iz  ûas  al.iays   rstained,  -   That  bead  «as  f i^ - 

arsd  aa  tûs   border  of  tJis  sûisli  of  AgamsT/non,   and   as  a  central 

ornaiîanr.  on  t-he  breast.plate  of   ûtn^na,    Thiâ   ^as  "ths  ^or^oa 

,vith   toô  (nenaciné  eyea  ancl    Lne  terrible  look";    iû  /las   toa   tan- - 

iblô  âûd   friéûbfal   Qead  of   toe  forisidabla  lonstar,    insi^nia  oC 

4 
7ea3   ^ûo   '/teaps  the  Dreastpiata'*.     ;?itlî  tns  ^oréon  Hoœsr  aasoci - 

atô3  m   tne  stiisid   '^aar  and   Tarror,    on  tûe   breastplate  Discofj  . 

7alor  and   iï-li^iit,    so  many  abstractions   unac   assams   form  only  i 

iti   uns  aiin:^   of  tûci  poet.    Tûs  only  ooes  that   3reek   scalptare 

368(110   to  uave  persoflified,    naà  yefc  nds  doue  so  very  pareiy,aK 

Pnobos  and   Oeimos,'^  nn   T.ne  concpary,   vary  ûaiDèrous  monainsnts 

aiitôst  xûe  oopularity  of  tns  oopéon  type  nave»  osased,   Arcnaic 

art  freoaeotly  einployôd  ix,,   and   tradition  carriad  it  baok   to 

uûe   renote   period    uo   .ïdicn   ire  at&ribaiisj    the  ^alld  of    rirya^, 

^aasanias   aa^  al   Ars^os  a  naad   of   tha   "aréoû   i-i   z^iions,    tiisv.  t)--- - 

âed   for  a   <ork  of   iiîs  Cî^'clops, 

up   b^vi    \k»    :S^ov<   Six:--   ^z    c;,or|ox\e.    pp.    \00    •v    ?    p\s.    ^^aterda^» . 
\B8o.    TVve    ^o*er\c    texta    ore    sXuàVeà    \V\ere»    p.    7f«TPQ« 
Ko\e   S.p.llc.    IVxoà.    XI.    îc-î^. 

Ko\e    ?.p."V\?)«    ?\\oboe,    occorà.\.Al    "te    PouôoaVos,    «oa    repv««et\\e, 
ot\    tV\e   oo^t^^    0^    0\ip6e\os    oi>\tV    \.V\e    \\eoà    o^    o    \,\ox\.    (,Y .    \9i  »    aV 
)*  v\,c\\Ot €'■'*   beWeoe»    \,\>o\,   V\e    recoéicvvxee   pVvO'ooa    otvà    oe\»os    ot\    Ix: 

(.iixxaee   XopoVeoiv.    ?\.    LTX^.    T^e   -^Vrat    \\os    tr.e    \\eoà    OT\à    poxa    ot    j 
\,\OT\   xcxt'o    \V\e    toVY    of    o    Vorse,    W^e    aeconà    \s    ^M-ureài    oa    o    (?ao, 
\t\-t\\    \Ve    \\eoà    ot    0    ivore.    l  *.rcV\oeo\ .    7e\.-t.    \ÇÇi.    p.    2e€^. 

KOte     l.p.Wr,.     P0«80T\\0B.      1.      AS.      P. 

Tbiâ  (Bask  haa  not  been  foand  in  tn>?.  repec-or/  of  Vyc3aaeâ;i 
art;  bat  except  certain  oQOûaiiicJûiià  «aère  it  is  found  bslonéin- 
vepy  near  tha  Rom^ric  aéa,  ^nat  results  fron  tes  versas  nsnt- 
ioaioÉi  the  oionstar  ls,  tnac  frooD  cne  ti-ue  of  Pomar,  tnis  ty^.- 
ias  saffioien-iy  knosn,  tnat  .inan  toe  ooec  aaired  tos  .^oréon, 
de  aroaae^  in  tns  lïinds  3f  nis  oearers  a  /^ry  distinct  i^Ëà^^s» 
Tbôrs  is  still   ao  aièntion  of   ufes  daoiaé  Jioatn  and   me  protra^^  -^ 


1?0 
iofx^a^,    Srdita   tn-ir.   oniy   aopeîr  later  to   Go.iiplova    fcar^    type,    Yn 
"joat   tQeQ  aDoearea   to  cbaracterize   it  ia   tne   eye,    fix.^â    and   /« 
«idal/  opea,   ^ad  in  spits  af  the  inévitable  imperfection   in 
ranisrin^,    &ûe  apactator   «itù  ûi3   li/ely  senslbility  sses   it 
^leaminô   /ritn  ra,ûQ   and   ^lata,    Tfias   «ishiné   to  depicb   the  exprea- 
sioa  of  tfas  face  of  Rectop,    ^ao   tbre^  oiinself  iato    ùae   fiétit, 
l".he   post   P230i?t3   iio   a  oomparison  on  /ïqoss  sff^ct  he  coants. 
"Rectop",    iiè  âavs,    "haa  the  aves  of  '^orâûii",'^  Ttie  saoîd  conclus- 
ion  iâ  dra/ro   froa   lûy  iast   /îords  of   lîae  taie  of  [Jlyasaa  to  tiP 
Dneacians  of  ais  7i3io  to   tne  aouls  of   tne  asad.    "T  anoald    «il - 
linély",    t\e  says,    ''hâve  coûûiaued   to  converse  i»itn  tba  hepos: 
but  tbe  psoDle  of   the  dead  ran   ifito   érsat  clamor.   and   pals   fe- 
ap  aeizad   me;    T  feared  îhat   c-oe  aat^asi:   ^ersepùone  «oûld   send 
aie   froin  ^"^.pebaa   oûs  oead  of  tûe  :^orêon,    a  sDockiné  monatsr", 
fnaL  '^.oréon's   oead   nà^   îioea  noG  eocDetomé   iodefinite,    for   the 
conLampopariea  of   HoT.er.   Tn   speakin^  before   tnaoi,    tûey   oeroei- 
/ed  bicD  at  once,   and   tne  aùadders   tbat   cnsy  experisnced   end^d 
in  coQfirnîiQé  tûe  idea,   tûat   fihoavzr  .lad  ailo^ed  r.ne   .nurip.rou.; 
élance  of   cne   :^or^Qa   x.o   fall   on   nim  .^î3   chanvîed   into   ston-i. 
îns  laiiéaaôâ  beld   by  '7ly33eâ   saejîâ   to   î.tidIv    tnau   beliaf;    yet  : 
one   findâ   it  affirmed   oaly   in   tûe    u^xijb  of   liu^^c   i-y^e, 

',7ûaiii  c^n    beat  èivs  tne   l'Jcia  of    the  -ot-f^on   aa  rspreâsD  =.ed    on 
tne  braàSLDlàt;;  ii   i-ne   ima^s,    ♦^naii   forns   ^ne  osatral   moLive    >' 
the  aiiieid   of  a  combstant  oa  a    vâs<5  of  Vaios,    in   ima^e  la   ^qi-j  . 
is  sesn  ihs  oQoat   ancienc  représentation  of   tnis  tyoe,    taav   nî- 
oo'ne  do*<iî    l-o  uis.    (^i^,    l^). 

On   cns  sni3id  of   A^=ifîiefnnoo    iè  on    boe   brtastplane  of   Atnso?, 
Dbe  oiask  of   tue   ^oréon   apDsarsd   in  rsli-^f,    rjodelea   ia   s  oiài 
of   BrC^i   by   i^'be   oroc^îss  of   reponsâ^-a.    Toe   aasertion  of  ^aasî::- 
iaà   «ïjalJ   éi\^8   lue   idaa   tnsc   l'ù   'î?.;?   îIvSo  carved   in  a. -on?,    ^y 
oné  liiBaaia^   ar.?";îicned    to   it,    it   /îDald   ha/s   ûsea   m   its  place 
on    one  lintei   ui    une   Éîaijti   jf   s  citsidel:    bu  i"^   oa:-   ^iirivit.»   in   Roi-;:.' 
^itn  ûû   allusion   to    cna&  ase   of   tns   aymboJ • 

Tt  û^B   been   tboa^nt  tnal:   a  mention   is   foand  of   an   icports^n: 
.fock  of   3tâtaar'/   m   the   tbr;>a  verses   /iltù    <«aioii  ooena   tad   dcs- 
oPipjyioD   of   ^   aance   of   yoan^   fssn   ano   éiris,    'ibai   rcf'nridd    on-?     • 
026  r3or33snîia!:ion3  canved  on  the  abiel     of   Acuilles. 

"Taere   aiso,    tna  iliustnoaa  Rcpniestos   cooiDinect    a  cnoras 


1^1 

Like  tbac-  ïovntevly   in  tne  Boacioas  Gnos30s, 

4 

Dedaiaa  exacate^   for  Ariane  *itfa  the   besatifal   rinélets", 

SoîBc  critiesf.àâve  tnoa^Qt  tnat   oy  ttie  ^ord  onorus   tbe  doôL 

desiéûatsd   the  ^aaoeta  tfiemsolvaa,    tûaiG  he  coŒpared  toose  mùo- 
se  iaiââs  iaccratad   tne  stiieid   to  a  écoap  of   fiéurea   taat  oeda- 
ia3  nad   sclaptopecî   at  nnossosi     Qaspecalla   ths.  stataeiitaa  of 
liai3ston8   foand   at  Cypras;      tftere  is  aiso  oiced   a   passade   nt"  ~ 
^aus^nies,    toat  refers  to  a  relief  of  Afnite   marble,    soBie   arctw- 
10  work,    ônac  la  ais   ùioie  /^ae  sûo^n   ^t  Oûoasas  aa  tûe  vary  ^«oc*' 

4 

of  Oedaias.     Tness  comDarisoas  only  rssi   on   an  error  m   transi  ^^ 
Gioa»    là   believe  r^nat  oae  oîast  hère  attribate   to  tbe   -rord  cqo- 
ros   Cûe   sanse  élven   il  by  the  ancient   interprttérs,^  It  désig- 
nâtes not   a  danoj.nc?  cûorus,    but   «ûe  place   .^nere  one  dances. 
Toat  13   (ïDBu   ife  nearl/;  al^ays  signifies   in   tne  epic  period,    a 
and   floicn    is  iadioai-ed   by    t-n^   a:l.1eotiva3   la   coïiDpBiuion    )f 
.ynicn   oùai  eleoieni.   ônters.   'Vnen   tôt:   potir  applis^    Lûsse  epiin.- 
ta    te    â   cit'.i/,    ^hiû   does   n^   /tisn   î.o   say   tha^reby,    if   if  a.jr,    ûai, 
ûoacc   ace   /riiis  and    beaatifal   places    lar   OQr,  îinoe? 

Xo\e   '^•p.in.    ^'\^\o\v^    de    V;ist\.    Yo\.    111.    p.    ^?o,    uote    2    ùo,: 

Kote    /i.ç.WT.    ?ou*ox\\,oa.    IX.    AO,     2. 

Kote    o. p. 11*7.    ;^v\8\ou\coô    ottr V\)\i\,es    Wxs    sex\se    to    \Mz    \ÊOf:} 
cXvoros.    \^e    Vs   ^oWoxeà   \3\^    Ottt^v^à    ii«\,\er,    ^veXcVer,    KltscV    ovo 
?re\\,er.    TVe    veosoxvsTo"''*    oà\\er\Aifc    to    t\Ne    oçk\,i\\ox\    o?    i^rx^Xor^xcov 
\\o\De   "oee^    por\\,cu\,ov\,u    «xp\o\<\eà    «\\Y\    \f\AcV,    force    \)v    îuèetve    ?eV - 
eT6eT\.    \^r\\\.»cVe    ç^ew-erVunâen   x\xr    «Vtestetx    C!.e»c^\cVte   àer    çrVf  - 
c-V\.scVexv    'iuxve\,    iSTi, 

Rare  is    cartner   4nà',   appedCâ    to   ce:nove  -jLi.  doabfcg.    ûft.ar 
inç^  aroased    bhe  iiieuopy  of   îine  labor  iadectakoa   by  Dedilas    for 
Ari-ine,    Snr'  po-îv   contmaert   thae:  — 

"Pnere   me   yoacas   and   tne   seSiicLlve   youuâ   ^icls,    iiolâine^   si, 
otber   by   zh^  hand,    straok   tûe  earth  .litn    la^   ftet", 

Xo\e    l.p.we.    iWoà.    XYlll.    ^«.^.-^o^. 

Tûat  advepb  "entù^"   the   fcpaaslators   forf^ot-  lio   readsr.    7^1   -■ 
nas  it3   value.    Hère  aa  in  tbe  otber  represeatations,    the   po^ 
cooimenoes   by  d-âfininé  tne   tbeatue  on   ^bicû   is  olayed    &ae  scsii 
tnat  ne  desoribes,    i?arthar,    tni^   is  "a  vaat   and  sofi.   faiio«", 


'..':5V    - 


Dr   ''aa  snciosare  oovered   by  an   abanâanb  aa.cvsQi" ,    oc   "a.  very 
bsauuifal   vinsyard;'   and   aï;  leasîi  oaoa,    tna  traiisitioD  ia  ojads 
by   this   sams   ^ord    "entoa".      Tt  is   probaoly   toat  tbia   olace  of 
tne  danoe,    ^hosa  constracîtioa   ^aa   aofcpibjr^sd   to  Oadalas,    .vas 
•nsreiy  a  aiupls  ooncretad   area,    jast  as  înere  /vace  ia  ail   cic- 
les:    it  masG  praaant  a  apeoial   cnaraotBr,    tnaù  attraoted    aiifcea- 
"■/ion,    Tt  nai^ht  fiave  ppsssaLcd   an  appanéenaant   âQaio^ous   to    onai. 
jf    tD3  labyrintû,    tnat  ia   a^en   reppasenfced   on  the  coins   3f   Cn- 
0830S   (^ié«   14)   and   also  on  a  vase   *it     an   incisad   desién    f?i?. 
IS),      ^(ïiall  and   vepy  lo*   /valls  divids  i;aat  arsa  inco  carved 
patQS  m  .fnica  tae  c^la^a3   stands,    led   oy  tne  juinpepa  xibao   boani 
ar,   ûnt  nead  or*  lui   file:    ia   tûose  cupvad   ««aya  sj   i^racaî    ape  p?.  "• 
fcraisi   tnosa  57oiatioa8  of   lae  danoers,    tûat  are  coaipaped   by 
uha  poet   to  th5  ?jhirlinâ  of  ztse  pottar's   ;fii3sl,   T'ûh  ooiflciex  de - 
ài^ii  jf   Ghe  plat!   /TO^id   fâVDP  tins  aepapatioi   into   semi-oboras^  , 
tdi?  roPication  of   buo^e  "^Pâcefal   liass    that  advaaced,    one  baf- 
ore   cua  oOûap", 

\,ac\>e   vo^^en'^.    Çenx\àoT^    oeVleoea    -tnot    Ve    t">-'(\àe    ^^    ^^a   àot\c€, 

exercise,    t^aoi   uwder    tVe    -p-owe    of    tre    p\,ov    of    Tvou .  \fc«8.  \-t\    î\o\ 
vaer      wvxc\>    \ï\    foocv    dwrvtvé    oV\    ontVQvxx^y, .    '\\\^    donce    of    t^e    cvoï    , 
WvoX    «oa    ce\.e\)roteà    o^   ^e\os    \.rv    «vewcTu    of    \\\e    oàoex\\ure    of    TV"^  -• 

Tii   is    then  nacsaaary   to  ranoance  ia   tbia   paaaaôa   an   allasiai 
uo   a  êPouD  that  aiiéût  bave  axistad   at  Onosaos.    Tf.    t;h<3  arî,  or 
acalplure  oa  3::oae  ûad  besn  caltivated    ipouiid  th3   ooet,    ha   1: 
ciDt  app93p   to  knoH   it,    la   tiia  contpary,    tDP   evary   ^orl<  m   it^'y^    , 
ne  lavisûss  détails,    ^vnica   sesois   to  indicaos   triât   inti  éoIisTi- 
r,û  nad  mada  â  vepy  oiarkdi   advaoce  in  ûis   tioie  as   at   ona  Goart- 
of   tQ3  i^^yoaQdvian  aôd,    ffiis  ona  ^oald  iivins   fron    Lna   oiannei.    l 
y»hicn   tn3  poat  soeakâ  of   it;    "à  certain   skilcal   man,    laa^pacx- 
ad   m  th3  vîpious   arts  by  Hspnaestos   and  by   ^allas   Aïaina  iXù- 
aads   épace  over  the  head  of  niysars   and  on   nis  3Qoaid-=;P3". 
One  -lill   also  note   the  précision   «itn   /ihion   Hoisep   la   reénpd    ■ 
Hepft^ieatos'    fabrioaciné  tha  shield  of   Actiillea,    dascribss    onr- 
prooâduras  of   th:^  ^olismita;    of   ail  tne   tradc;3,    tbat  ii3.s   evi".  - 


1  ^1 
Bviieatly  the  oae  in  ^hicn  tecnnic^l  skiil  taa  theû  oarri^d  far- 

Ko\e    \.p.^\9.    Qàvi8»ev..    Vil.    2Ï2;     XXIll,     1^». 

Tq;3  âoldsœiun  took  di3  moti'/es   âvsryiihere,    He  nad   tâkeû   Zh^ 
^oréoQ  froTi  th'£   hanoan   filtra»    bat  the  aniinal  witin   ttis  divsrai- 
5y   of   its   fopans  offarfcd   to  bis  inventive  tanins  (nore  variei   ra- 
3oarc33.    Rornsp  deacribea   the  broooh   of  [Ilyssss  assd   for   f^3ten- 
mé  ûis  mantls  on    ta:?  sboulder,     On   tae  icetai   plat^î  coacealino 
tûd   G?io   fcabes  that   P3ceive3   tûe  pins  of  tbe  claap   /ras  rsprsssn - 
Îi2d  a  djé  ovsrtîifj^iné  a  fa/fa,   oa   ^hose  back  ne  nad   tnroiïi  oiii- 
93lf;    tG3  trembliné  vicoiai  atraéélsd   beoçaxib  t^ie  pressara  of 
Gh^  pi:î3,    that   h^i    tora   ito  flaakd.    Tfc   i     not  ppob^jble   mafc  tzi 
unis  côfepa  to  a  dssién  enéca/ed   ^«itn   the  ooiût;    fcha  delicaoy 
of  tba  détails  --^ould   ftavs  aiadâ   tas   Gcaoe  of    uns  ima^e  invigibl  - 
at  a  diaô.>ïnor.  of  a  fs^f  steoa.   ^lo^   the  post  évidences   tns  adouir - 
atioa   àroascd   by  tû3  siéat  of  tnat  .i3*ei   se   ans  pa33a^3   of  •'jl- 
ysosa;    ae   adds    uaai   fchs  djâ  and    Lh3   fa«n   v?.r^.   of   ^oli.    TiiiB    1 
lâisT;   iiidici^tion  of   t,ns  loiprviâHion    î^lx>    i5   oes..  eTiuQadjiZvià    ov 
Guj  uypotnssis  of   a   s^roap  cjiiiOJssd   of   fif^ai?evS  i>i   vciry   ^oron? 
relief»    2ke3Ut.ed   ia   raisad   «ork  i\.\  ^i  plate  of  ?/:>Ij,    As   f^r    :.n- 
T,DStiis,    tna  oriiiiapy   idea  «as   3aé?33ted   by  oas  of   fcnosa  oriental 
inoauiisnta,    oa   Hhîch  one  secs  dear  or  staés   torn   by   ola^a.-'    Tn 
toe  vycenaeaa   intiaélios,    tna   lion  levoars   tns  saais  oray,      7a 
are  nearar  tns  rôality  la   on     décoration  of    bne  broooa  of  niy- 
333S,   The  creat'Ori   of  tha;;  motive  nad   never  aeen  eitner  iioas 
or   éîiffiûd  maddeaed  on    tasir  viciiifrs;    oa    Ob'*  contrary,    gûs 
ariiiat  /«bose  /fork  âtraok   ioaer  reproiaced   a  soenî  a<.  ^oion 
his  parerons  ooald   nave   beea   prasenb  ^Tiore   tùàa  Oiioe   m   ûaiiîmi^. 

Kote    \.p.i20.    \^\s\o\,re   de    \."»>.r\.    \o\.    11.    î\*3.    2^0,    AAT; 

VoV.    111,    ?\§.    Ae2. 

\A 
Kote    2. p. 120.    TV«e    soT^e.    Vol.    VI,    P\.    XVI,    12;    ?M.    A2Ç 

Tt  -vas   âlso   in  rapoaaaae    cûat    liiie  fiéar-sa   of  aniioali   aûi   \i-/: 

ieoorabed  tbe  sboalder-beit  of  "srcal?3,    «ûoi  niyiises   tûijo  aï:J:. 

uns  d=id.    "Pae  âaield   .vaa  of  £old;    oût;  6^?  oa  x'o   ail   ciort3   of 

nfiarvellous    «orks;    bears,    *ild  boacd,    firocioas  lions,    coifibât^, 

.iidl333,   iiiardars  and  tb-^  slaj^bter   of  ^^amocs".     Tûoae  vera^-: 

are   foand   in   i-ût  oaasaéc  ^nsre  i     foaad    une   traoe  of   ideaâ    '^ 

far  more  recenu  dar.e,    tnan   tboae  iaeoinaé   tbe  aatbDr  of   tac 

moa".  ancienn  o-^rns    :»f   tne   Mexyia.    fx   «as   oosn   qo  u   to   ooTiTti  ô 


din   au acdpon  13(11   by   compdt'iiié  tûis   aboalder-bel t   to   Lae  dialtjffls 
inàcls  or    à   tain   shde  '   of   ^oid,    thaii   nave   besn   coilectSa   la   3c7- 
3ral   toïCs   oc    v.nc  ^ioylùii   aai   of   S'.laasis,    diadais   îinat;  cDuid 
iat3  fron   OÛ3  ^   ia  or  7   fch  csntupies.      Ynat  on     s3ôs  on   înoss 
Dan'^s   is   ^nai   is   iDiioaiied    by    fcnà   ooat,    lives  of   ymiaja'ia,    iion: 
caat  ourorise  sûaea  or  attack  oien.    ^srnaps    ,<??.  snali   find  on   o 
ocnePii   of   caos?   b^n^â   biCtld   scooas,    like   tnose  orasente^   toa: 
as   ext^niin^  around   thsir  bodies,    c.y    ùiie   otoar.  ancieat   caintact 
vases  of  Onalcis  and  of   Rûodss.    Oû3  farîiDar   noûsa    cnau  tns   thi 
ieacripcion   ia   far   froa  bein^  as   preciae  Hère  âs  li    rïiéard    to 
tne   fiorkB  prsvioaalv  scaâieà.    Vorks  of   apî   havinè   oecome   lesâ 
rara,    îiijr.  riiapsoiisii   no  lonssc   ra^aris    iinen   ^iih   saon   aiazei 
cupioaity   as  tias   fornriôr  eoic  ooet;    hn  contenus  nirnseif   futù 
iflaica?}iûé   bhe   appearj^notî   ir    -^  ^^^nt-ral    .-vay,    rïitb^at   e-ncdasiz- 
iné   tac  îc'.ail^i,    j  uose  ^uampei    bands  are  no   ion^ar,    1  iks  tûa 
sailli  cf    ^,^f«^5mnon  or  tns  Droooîi  of  Qlyases,    -<orks   aaiaae 
in   tneir   kiai,    ixoi'ossly   c;rôàt95    for   s   nero   by    une    i.n7antive 
^-!n«a:3   o  f    i  aiasî"-?r   PDliisTiicn,    Tne   brief   cnara   of    tne   iesorip- 
OiOîi    la    bf-ea   exoiainsi    ir    bus   oraà3a=.   oase    oy    >'{f^    .39-?    if    tt^i- 
anical   DPoc-i^ar~3,    î^o-t   oc^c'  ,^  •    th.^   ind^finite   iiiltipltcation 
■^f    î.Dc   coci?s    or    tnp   ssire    30TDOSitioa, 

Ko\e    •?.'D.\?C.    Oov^sseu.    XI.     rlO-r'iî.     t^eW^vé.    L"'«oooe«.  .     ç, 

^\<&Xo\vz    de    \q    ^CMXoture    ^recouc.    VoV.    I.    ?  \  I  è .    Aï,     Ai. 

/\!iioa^.   i;he3s  créations   m    uiîi;    :ir«3   of   .115^3]    m   ^diod   tns 
poet  is   so   stronély   iaCorested,    tnsre  is   ons,    taa   snioii.of 
Aciiilliù,    tùhù   sàbô   aotàfii   tûrt   ori^in   ^li^ricatiCî    t?.    it   ain    -^li. 
olac^-    *-•   ocGJpi^?    ^0   tn-   econoîiiy   of    Lnf    oorî!.    Tue    ànieL-i    is    r. 
v,ns   ,^ork   of   '-'-cnasstos,    t-ne   ùrepjaaeri  .   arïiiac^    ani    its   oon/.  :■: 
sarfac:^    is   oraaju- !i  i.ej    oy    fisares   tùar-   foii    vzl-'\   /iifiéi    S2sn-îr, 
^oicn    rn?-:   noeb   ^îicc-îssively   lescriDes.'    ne    î-'70î'35    ^c   zr.!-,   ~.rr- 
oription    no    lesà    laî.n   onr;   naiir-ei    ai>3    jtiifi.y    ja-    7er?rs,    to--: 
c^rtaialy   'iid   nob   celonj^   te   t.na   DriTiivi/e.   naciras   of   tne   coii. 

Note    \.p.\?\.    lV\oà.    XYITI.     A^Ç-cO?.    Cr.c     xvW    \"\x\à    3    'oN.tX^c: 
rop\\u    op    tY^c    xorVs    vvvodviced    bvv    ^*f^^    stuau    o\     \(\e    re  s  \,cro  t  vor\    c 
\\y^    sVAc\. d.    \.t\    ?uc^\Vo\z,     't^ower\BcVe    ^ecjVvexN.    yc\.     "\  1  .    ÇorX    \,    . 
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esâov»*,    lVva\o\re    de    \o    ^cuVptwre    ?recowc.    VcV.    \,    o.    "70, 
2^.    '^e    ?VyoV\    oowlervl    ourseVoe?    \t\tv    oidVu:     tVc    'v,uà\. cation 
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tXvered  ^.Ve  eivWre  tftut8\«mc«  ot  Vv\a  eorX^  reeeorc^et  oii  oi*\  Vtv 
Uomer.  i,GTVecVV«cYie  YuiR«\%««c>vVcYvte  1.  C^op.  2.  DVe  Yui^st  àer 
1lo«eT\»o\keii  ï«\\,  oiid  poT\Vou\or\j>  p»  73-e5>.  H«  cVte  o\to  oiv 
Vtw\,eTe8\Vu|  ^emoVr   \)^   So\o»oii   BeViioc>v,    \,e   ^ouc\\.«r   d'àcXvVWeet 

^e«   C«\"te«   àotvB   \.e»  >oo\\«ft»  Au   Ço    eV  Au  Doiwite.    IÇftA^  .p.2\e-9îi\U 
fWo\\^,\\\eTe    or«    W|«iiVou8   «\e««   è«    \YtVe    Vu   \V^«  Ysfto>^   ot    V» 
9ieVaYv«\.    i,Be)û*T    «o«eT^«o)^•   lotT*"»^»    VV«i\fio.    i%9Ç.    pp.    151^55 
x>Vttiet\es^.   Y\u|.e  o\.oV«e  \o  d\et%i^|uV%\v   on    Wp^e  \>«cV\er   \«o  d\t- 
ferem\  tec^n\,a^u*«,    eocV   ot   »V\c\»   moe   ««vXovted.   onX^   ^ov  one   por- 
Won   ot    t\RC   «oi*V,    Vo«r   Bc)K\\d   der    J^cYvVWeus   und  dVe  H>iV;en\«cY« 
fumde,    Vn  xeue   3oYvr\o«c)Ker   ^%x  pYi\\.o\o|\e  und   pBdofofW;.    Yo\b. 

Por  a  looé  tiœô,  «ben  oae  aojéht  &o  take  in£o  nccoant  ths  i- 
jea»  tûat  the   poet  and  bis  inearers  f^rmei  of  tbâ  «ark  of  tbat 
sbisld,  it  «as  liraglne5  tbat  tbey  represeateâ  to  tti3[D36l768  f 
figares  in  rsllef,  ezecated  ia  rapoasses*  They  anoald  ûâ\^e  rs- 
aeiberedl  tba  faactloc  of  ths  sbielà;  it  nast  recdlve  aad  tard 
off  strokes  cf  arroifs»  bladee  of  sworda.  la  tbe  coatsat»  tihsa 
toflobin^  each  otbar,  tbe  abields  straok  a^alnst  sach  3thsr  irio  - 
lently.  It  is  possible  tbat  sea  expoaed  t3<  sacb  bloiia  8a«e  syx- 
bol»  aacb  as  a  Gorgon's  baad,  tbat  projeoted  at  tbe  oentre  of 
tbe  disk  aod  aet  tbe  eyes.  One  ooald  give  to  tbat  part  a  t&iok- 
aess  of  métal  safficient  aot  to  fear  tbe  effects  of  ail  tbose 
sbooks;  bat  it  nas  aot  tbe  sane  for  tbe  fii^ares,  tbat  as  act;r  ? 
ia  tbe  scènes  bere  deaigned  by  ^epbaestos,  «ère  7ery  saaeroas, 
ooald  bave  bat  siall  dineasiona,  aod  ocQBeajeQtly  bat  sligbt 
projection.  Tbe  relief  «oold  bave  beeo  flâttened  at  tbe  first 
enooanter,  deforsied  so  as  to  render  tbe  iaat^s  anrecognizablp. 

Tbere  is  tben  oo  reason  for  adberiog  to  tb$  bypowoesis  of  a 
décoration  forned  of  figares  projecting  aore  or  Isfa.  lo  spi  c 
of  it£  aarvelloas  beaaty,  tbe  sbield  of  Aobillea  is  oot  an  am 
for  laxary  and  parade^  tbe  ûero  «ill  cast  it  on  bis  sboulders, 
jfhan  ba  éoee  to  avenue  Patroclas.  A  fiât  crnaaieatation  xas  xti^  '^ 
bast  acoordiné  witb  tbe  parpose  of  tbe  ara;  bat  tbis  decoratioa 
fitboat  relief,  boa  is  it  to  be  aaderstcoâ,  and  to  «bat  teobn- 
ioae  is  it  to  be  referred?  Mast  one  tbink  of  fiôares  eoéravei 
ia  line,  like  those  tbat  a  point  aore  or  le^s  skilful  scattpf:^:' 
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0V9V   the  bsoâeâ  aros  of  Ppeneste  sad  oo  tba  altales  of  Styria 
And  of  Carlatlila?  Boabtlasa  it  is  iapoaaible  tbat  tba  graver 
did  not  play  Its  part  bera,  aerving  to  traoa  eltber  tba  aotire 
oatlioe  or  to  mark  oartalo  détails  in  tbe  ioteriors  of  tba  fi$> 
aras;  bat  it  gave  osXy  tbe  skatob  of  tbe  fora,  aod  tbe  artiit- 
adberad  to  aot  dapriva  biaself  of  tbe  reaoarces  of  tbe  obarn 
of  oolor.  Be  obtaiaed  tbia  raaalt  by  tbe  ose  of  diffaraot  ae- 
tala  or  alloys,  bronze»  i^old»  silvar,  ''cas  ai  ter  OB'",  irbiob  jias 
probably  an  alloy  of  ail?ar  and  lead,  perbaps  sixed  iiitb  tin;  ^ 
ba  aaaaa  to  bave  bad  at  bis  dispoaal  certain  enaoBsIs  tbat  ga- 
ve bia  blae  or  black  oolors.  fitb  tbese  elsnenta  be  ooald  not 
tbink  of  reprodaoing  tba  aataral  colvirs  of  objeotaf  ail  tbat 
be  propoaed  nas  to  attract  attention  by  tbe  pecaliarity  of  tbe 
oolor  of  oertalQ  paraonagea  and  certain  aooeaaorias;  tbaa  it 
ia  not  alone  by  tneir  bigb  stattire  tbat  Pallas  and  Araa  are 
distingaisbed  fron  tba  farriora,  tbat  tne  lead  to  tbe  ooabat; 
by  tbe  vara  tone  of  tbe  gold  of  abiob  tbey  are  aade»  bbose  fié- 
ares  of  tbe  tao  divinltiaa  are  datacbad  in  ligbt  on  a  dark  gr- 
oand*  tbat  increases  tbeir  iisportance*^  tbe  saae  effecta  are 
sors  ooaplex  in  tbe  scène  representiaâ!  a  vine  or  a  viotaée.  Vn 
black  of  tbe  grapas  sbows  on  tbe  gold  of  tbe  vine;  a  palisade 
of  silver  aarronnds  tne  doaain,  and  before  it  extenda  a  ditcb, 
/fbose  bolloiv  is  iadicated  by  a  bar  of  tbat  vitreoas  paste  of 
dark  blae»  tbat  tbe  Greeks»  «bo  borroved  it  froEs  tbe  Pboenic- 
iana»  tera  kyanoa.  glse^bare  i  f  «ention  of  a  bedge  of  casai-* 

A 

teros  and  of  daggers  of  gold  saspanded  by  baldrics  of  silver.^ 

Xote  %.^*\11*    T^c  eome.  XVIIl .  5ei-Ç,e4» 

Xote  ^•ç.l22.  tXxe  ao«e.  XVllî.  «eree  çe5-5<ÎÇ.  See  ^.li,    5^7. 

Tbe  difficulty  ^as  to  explain  bo*  ^ere  ftaraoaized  and  id.jas-. 
tad  aaeb  différent  eleaents,  h   very  récent  discovery  bas  rsii:- 
ved  as  froœ  tbe  eaioarrasiBent;  tne  procedarea  employed  by  Hepn- 
aestos  are  tbe  saae  tbat  fs  bave  bad  occasion  to  stady  and  def- 
ine  îfitb  regard  to  tboae  Mycenaaan  daggers,  fbose  oarloas  déco- 
ration bas  beaa  diaangaged  by  H.   Koananoadis  fron  tbe  coatin^ 
tbat  concealed  it  froa  Soblieaaan.^  In  tbe  bronze  plate  forœi^ 
tbe  field  of  tbe  pièce  to  be  deooratsd,  lue  tool  œaâe  cavitia^ 
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of  sligbt  daptb  In  fhiob  skllfal  tiDgera  aried  vitb  pliars  pla> 
oeâ  bits  of  aetal  or  élasa  1q  7ery  ttaio  aoeets,  fixed  la  tbe 
(iroaDd  by  tbe  &id  of  a  canaatlnf^  sabatanoet  j^Xae  or  aoldar.  ibas 
Cbe  artist  creatad  a  sort  of  nosaic,  a  polyobronie  faoinj},  aoooc- 
diûi;;  to  the  tiae  and  aklll  davoted  to  it,  and  by  tbe  ioterest 
of  tba  tbaae,  tbe  eleganoe  of  tbe  design  and  tbe  dirarsity  of 
colors»  03  ooald  inpart  nora  or  less  aoplitade  aod  variety. 

Doobtlsss  a  décoration  of  tbat  sort  does  oot  fora  a  /lork  of 
aoulptare,  in  tba  proper  aense  of  tbe  nord»  if  as  on  one  of 
tûô  dangers  of  Vyoenaa,  soibs  of  tbosa  inlaid  bits  aligbtly  ex- 
oeeddd  tbe  sarfaoe  of  tne  groand,  tbat  projdotioa  «as  7ery  sis- 
ail  and  aloost  insensible;  ona  maat  aot  seek  tbere  tbs  oodeli- 
né  obtainad  by  aaperposition  of  planes»  Tbe  apfearancs  vas  ratn- 
sr  tbat  of  palnting;  bat  it  is  dae  to  tûe  baoner,  tbs  point  of 
bba  cbiaei  sœpioyôd  by  tne  /forkasan  to  ôxecafee  ohis  Jiark.  Tbs 
^oldsaiitb,  «betner  ne  projects  bis  figures  frox  tbe  ëroand  or 
ialays  tbaiE^flasb  «itb  it,  resains  a  scalptor. 

If  one  is  able  today  lo  dafine  tne  teobniqae  froa  foiod  fSè 
derivôd  ail  tsat  décoration,  tben  is  no  loaëer  any  doabt  la 
tbe  natter  of  knoiiiat^  by  fbat  principle  tbe  soenes  craced  by 
Hepbsastas  Jiere  distributed  over  the  sarfaoe  of  tbe  ebield. 
foe  beros  of  Romer  sppear  to  nave  assd  at  tbe  sase  titBs  tbe 
narroK  07al  sbield,  tbat  covered  tbe  satire  asiiébt  of  tbe  body, 
and  tbe  round  aniald,  toat  /rbile  leavloé  tns  leôs  exposed^xor 
effioiently  proteciad  tbe  bast;  bat  iha  oircolar  for»  seans  %: 
ûa73  been  œora  coaïBonly  employed,  as  indioatad  oy  tbe  spitù^t 
"■ell  roanded",  fraquently  applied  to  uhe   sûiald,  and  tna  fP:- 
qatjnt  ase  of  tbe  ^ord  "oiroia",  4ûare  tba  pae:  describes  t&é 
sniclds  of  tûe  coabataDta,  and  sno^-i  nc/j  î  :.  :  v  :i^kr.  a.-:  .f  '•; 
rne  daoïsivs  raasoa  tnat  fiirtûér  raaair?3  neca  zûb   pr^fereaofc 
of  tbâ  last  typa,  is  tnat  i&  lenda  itaalf  betue  tban  any  occ  :■ 
to  tbe  éroiipi'3g  of  tba  aoenss,  to  tbs  aaoesaitiaa  af  i   ayriT^;- 
rioal  arranésœent.  Ail  aronacoloéiats,  tbat  ba/e  aûtsaipûad  te 
restopa  the  sbiald  of  Acbilies,  éive  it  tba  forai  of  a  diak. 

Xote    2,«p.\5.li«    ^eV^oVf.    L*ftpopee   VowerVoue.    g^op.    2S  • 

Tbe  aathor  of  oae  of  tne  bast  stadied  of  tbese  reatorâuiond, 
fbils  adoDtln^  tbs  disk  type,  bas  arranôed  iî,  to  be  dividad  cy 
nno   deap  indantatioas,  tbat  Aivt  it   tbe  appaaraaoa  of  cartair. 


fopreseated  oq  tne  potteries  or  âloldea  plates  of  tbd  a^e  of 
tae  DIP7I0Q,  aod  «bat  «as  later  called  to  Bostian  sbield. 
(Piô.  I/^).^  Tbia  fflethod  appaars  to  hiiB  to  bave  the  advaata^s, 
tbac  tbe  double  notob  at  least  séparâtes  lato  parts  tbe  port- 
ion of  tbe  sbield  aost  distant  fros  tne  oeatre;  ba  believes 
ubat  tboB  le  obtained  a  fora  «itb  divisioas  bettar  i&arked. 
Perbaps  it  is  so;  bat  /roat  lakes  tois  coajectare  iiaprobabls 
is  an  epitnet,  toat  coatiaaall?  recors  io  tbe  t«o  poeas.  Tbe 
sblald  is  terndd  ''eqaal  io  ail  sensés",  i.e»,  every  eqaal  to 
itself;  tbat  epitbet  seeiss  to  exclade  ail  idaa  ofa  reoessed  ou  t- 
line*  H'artber»  assase  tbase  t«o  notobes  opened  in  tbe  edges  of 
a  disk;  tbey  «oald  ba?^  alloved  arco«3  to  pass,  and  tbe  poet, 
in  ona   of  tbose  épisodes  of  toe  combat  <fbere  witb  so  oaob  pré- 
cision, /foald  scaroely  ba?a  failed  to  alloda  to  soae  accident 
of  tbât  kioi. 

Ons  can  naitaer  adiait  thài,   tne  différent  sceass  fere  âcât^er- 
ad  at  raodoB  on  tae  field  of  toe  sbield,  oor  ttat  tbe  poet  la 
Aie  description  prooseds  (>/  cbanoe;  but  aaon^  ail  tbs  sotivàs 
enamerated,  tbere  is  only  one  for  ffbiob  is  clearly  indlcated 
tne  place  it  oocapias  on  tbe  disk#  "Hepbaestas  also  placsd  tbe 
river  Océan,  tbat  irrésistible  force,  near  tbe  border  tbat  lii- 
its  tbs  sbield  of  excellent  fork".^  One  divines  froas  tbat  trai  • 
tbe  order  tbat  Boser  follo^ed;  if  ne  stops  «nsi]  be  bas  reacnea 
tbe  circdistance,  tbat  is  becaase  be  started  froi  tbe  centre. 
Tbe  tbsise  tbat  be  nentions  first  fnrtber  lends  itself  betto^ 
tnan  any  otber  to  aapply  a  central  sotive,  as  it  is  tertsad  in 
tne  style  of  tne  atelier.^  ^bere  are  olacad.  If  oDt  on  «atob 
in  à   sort  of  œedallion,  tûe  eartb,  son,  aDoon  and  stars?  Tbere 
fas  tbe  (Bost  aataral  place  to  éroap  toose  oslestial  bodies, 
tbat  œan  had  adored  before  divertiné  hiaself  to  éoila  lade  is 
bis  D^a  ifflâôe.  Tbo^e  stars  are  seen  thas   rebrasented  oa  tba  ^r- 
ieatal  cylinders  '  and  on  toe  bezel  of  a  wyoeûaeàû  pinô;   bat 
tbe  foriD  of  tbe  seal  not  being  tns  same  as  tbat  of  toe  anieia, 
tne  eaôraver  in  tns  intaélios  bas  combined  toa  san  and  planets 
near  tbe  top  of  tbe  field.  Tbe  arrangeaient  is  différent,  bat 
tbe  principle  is  tbe  saoe*  On  nonaaents  tbat  reseesble  sors  tn 
sbield,  on  aetal  oaps  «itb  incised  and  cepoasaeê  designs,  tos<^ 
ifers  sade  in  Assyria  and  Pnoec0LCia  bas  noi*  yet  b3sû  foaod  ^,^1 
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iBotl?e  io  qaestloQ  iritbla  the  in  erasl  oirole;  bat  one  cao  re- 
oall  io  this  raspeot  tuo   oape  fron  Nioiroad,  nbere   tbs  priooipai 
aotiva  of  thà   deooratioa  oaases  one  to  tbiak  of  that  to  tibicb 
Hsptiaeatas  &ad  aaaiéned  ttie  place  of  bo9or«^  At  the  oiroaafer> 
aaoa,  tbare  are  on  one  varioaa  parsooaâes,  tâat  jritti  varied  at> 
tkitadea  bave  aotirely  gjj^yptiaa  coooteaaaoea,  aadl  oo  the  other 
ia  a  aaries  of  paasin^  anioala:  bat  in  one  part  of  anotùar» 
«bat  fills  tba  graateat  part  of  the  fialdl  ia  tha  aarto  «ith  its 
Boantaiss  and  valleys,  paoplaà  by  san  and  nili   baasts.  The  ide  -i 
ia  QOt  eatlrely  that  of  the  ^reek  poet.  That  cavalier  perapec- 
tive  alao  arraoâas  the  idaa  of  iodafinite  apaoe  aod  of  the  lifi 
dsveloped  there,  axoited  aad  isaiataiQaâ  by  the  lijShta  of  day  a 
and  ni^ht,  iaexhaastlble  aoarcas  of  heat  and  liiSht, 

)(0\c  2.T>.i2i.  lV\oà.  XYÎÎI.  (Q*l-ftQd. 
Xo\e  l.\>,\25.  IWoà.  XVIIÎ.  i^Z'k^'i* 

Xote  î.p.iî^.  l\,«\o\,T«  àe  X^Art.  Yo\,  îî.  ?\fs,  SSO,  3A2,  S^C. 
Yo\.  111.  426,  AÀ6,  A^T,  A^i;  Vo\.  Y.  5QA,  ôOô. 
Xo\e  3. p. 12^.  ^Ve  8ome,  VoV.  YT .  fVé.  ^25. 
Xo\e  A.P*^25.  Yo\.  11.  fVfc«.  ÀOft,  AOe. 

netfdea  the  aiddle  portioa  of  the  circle  and  the  narrox  bani 
of  the  aaa  that  bordera  ita  oircaoïference  rsisains  a  niàe  tieli , 
«fhere  had  foaad  places  t&e  varled  acsnes,  that  the  poet  vas  p 
plaased  te  trace»  gacb  of  tooaa  aceoea  nast  hav^^  its  enclosare: 
otharirise  the  observer  «oald  loae  hiaaelf  ia  tbâse  â^arminâ  ti^- 
ares,  «hoaa  rôle  aad  seanio^  he  ooald  acarcely  aaize;  evao  tte 
free  iotervals  or  blaoka  reserved  bet^veen  the  différent  Croups, 
foald  iiot  hâve  aafficad  hii&  to  qaiokly  orientate  binself.  There 
«are  reqaired  clearly  narked  diviaioaa,  aeparatiooa  «bose  prif;^ - 
ciple  «aa  éivea  by  even  the  fore  of  the  aarface  to  decorate. 
This  priacipie  ia  that  of  dividiné  tbis  sarface  ioto  a  oertiin 
auisber  of  annalar  bands,  eacb  of  fbich  la  linited  by  a  projecl- 
inë  ei^iaé,  and  ooald  la  ita  tara  be  diviasd  in  the  saad  aann  f 
ioto  tifo  or  several  ooap&rtaeota  by  raya  tovard  the  cantra  ^f 
the  circaasfarerioe*  Tha  rigoroaa  ayssetry  of  those  conceatrlc 
oarvea  plaasas  the  eya.  Rariher,  thia  division  ioto  parallel  b 
baDdSyOoabiDad  «ith  the  diviaion  ia  o  seotors,  baa  tha  advaai' 
asîe  of  sapplyinô  the  artiat  nitb  eoolosaraa  already  prepared 
for  ois  scanea;  by  tha  arraotileseots  it  peraita,  it  laads  itsd  t 
to  aaphaaize  the  oorra  {pondaacaa  or  tbe  coatraata  preseated  ^ > 
the  aiad  by  certaia  chosaa  thainea*  Thid  metbod  «as  ao  clearlv 
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ioàicated,  tbat  lithoat  pravloas  adressent  It  «as  adopted  aaoû ë 
differdat  peoplea  by  tae  vorkoen,  to  jibom  ^as  eotruatad  the  task 
of  fllllng  the  fields  of  elliptical  fora.  Th&t  ia  pro^ed  ia  Pfi- 
ypt  by  a  tablât  of  glazed  clay  aoda  golden  brsastpXatd,   aad  in 
Assyria  by  sbleldt  rspresented  An  the   isoiiaadntB,  sevoral  exaœ^ 
plea  of  ifbiob  shidlds  ba^e  beeo  foand,  aad  tnsn  also  by  tbe 
natal  caps  already  sedo.  Tbls  arraaëamaaTi  is  a^aia  fodoi  la 
Pboenlcia  on  tùa  sase  oapa  of  broazd  or  of  j^ilded  sllver;^ 
oae  flads  it  où  tae   vaaas  aad  jeffela  of  tbd  Myoeaaeaa  a^3,^ 
as  on  tba  pbaleras  and  votiva  abielsd,  tbat  baye  bean  coll- 
ôcted  fpoŒ  tb3  vepy  aaoisat  toubs  of  Sraace  and  îtaly.Cffié.l?). 
flnally,  durin^  tbe  arobaio  pariod  of  r^rsek  art»  tae  ceramlc 
paiatsr  siaploys  no  otber  metbod  for  traclnâ  tbe  principal  lin- 
as  of  bis  ornaaaao&atioQ,  nt^a   tbat  aiast  be  appliad  to  tbe  bot- 
tos  of  a  cap  or  plate^  Tbat  ezpèàieat  is  first  preaentaà  to  t 
tbs  aiiad»  aad  tbô  artist  only  ceaaes  very  late  to  resort  to  it, 
/fben  ba  bas  attainad  to  tbat  jêrand  tas  ta,  tnaù  assks  ^ffect  in 
378n  sobriety  of  ornament,  ia  tû3  dsaired  simpiioity  of  .^od  or 
t;fo  fiéares  detaobed  in  ligbt  on  Ihe   briiliant  blaok  ^roaad  of 
tba  éiaziné. 

Kote  i,p.l27,  ?\.a\oVTe  à^  X^Avt.  vo\.  I.  ?V*b.  5eo,  ?rO. 

Xo\e  2. p. 121.  'îVve  8o»e.  Vo\.  11.  ?Vés.  l'âO,  2\ô,  %^^^    Z^9)^ 
A05,  etc. 

y^o\^   3.v.\2T.  iVz   «ome.  Vo\.  m.  ?V#b.  i,??,  5A^,  cAA»  ôAe-"-A. 

Xote  ik.p.\2T«  T^e  so»e.  Yo\«  VI.  ?\t8.  A6e,  A^'^t  53?. 

Tbd  iaaa^ôs  of  toe  central  éroap,  of  tbe  eartb  aad  tbe  stars, 
perbaps  bad  a  ceroain  relief,  tbat  enbancad  it  iaoortaace.  In 
any  case,  one  cannot  rejiard  tbsni  otharwise  tbsn  as  encloscd  by 
a  projeotiné  filiat;  that  IjolcA   at  the  same  tiaia  tbe  internai 
oatline  of  tbat  zons  adjoininé  tbis  tEedaliioo,  As  for  tbe  naïu- 
ber  of  tbe  bands,  «nen  one  assames  an  arranésicent  takint^  iato 
aoooant  tbe  correspondances  and  oontrasts  indicated  by  tae  pc- 
et,  it  seeffis  agreed  to  fix  tûese  at  tarse,  «iiiboat  coaatiai?  t 
tbe  océan,  tbat  fornos  tbs  border.  :?itd  this  border  and  tbe  oen- 
tral  medallion,  «e  reacb  tbe  nataber  of  Pive  divisions,"^ 

jCote  5.12*7.  Oi\e  \>o»  soneWwes  souéVt  on  oWueVon  Xo    \\\%zz  à. 
àVoVeVoA»  Vn  t\\V«  xaerae; —  VG^eeV^ ,  XVlll.  A91. 

\%   itiWXve  setvfte  ot  \V\\,cVx\ee»,  t\\ot  t\\ere  ore  t^-v^e  ptv,c\\e«,  o? 
A.emoi\»tro\.eÔL  \>\^  tVe  a\ori|  ot  ^^e  co»V>o\  fee\>»eeïv  l,^^eo»  onà  l^cv- 


T0«    otvà    OTve   ot    to\à.    UVVoà.    XX.    2e4-î'7S^. 

The  rapreseatatioD  of  the  oity  m  peaceâaâ  tbat  of  tiie  city 
in  /rar  filled  th3  firat  banâ;  tbe  t«o  dsscriptioas  bave  aearly 
th&   saxe  extent.  Thaa  oae   «oalâ  âivlâe  this  banâ  Id  balf  bet- 
jteen   tba  tno   aosûas,  ar  rather  betfden  tbe  t«o  sarles  of  scao- 
ea,  fop  aaob  oae  of  theae  tljeœas  is  divided  iato  several  detacn- 
ed  aosnea,  tnat  are  as  m&ay   différent  expressloDS  of  oae  or  12)  i 
otber  of  the  t»o  ideas  hère  oonoeraed,  tbe  idea  of  the  bleasiû^i 
ot   psace  and  tbat  of  the  evlls  of  «ar«  In  the  illastration  of 
the  secoad  of  theae  sabjecta  are  dlstinôaished  three  sucoassiva 
aonnents  or  soenea.  An  attackiné  eneœy  ia  divided  into  t«o  érou  c  , 
aarroands  and  iseaaoes  tue  city,  on  the  «ails  of  nhicn  are  the 
«Offleochildren  and  old  msn,  A  troop  of  ^irriors  are  l^d  to  thè 
oombat  by  Pallas  âûd  Area  aûd  asâke  a  sortie,  s'inally  .m  aŒbûsc- 
adâ  ia  formed  nsar  fche  ri7er,  ths  desparawa  atraêéle  -cat  ras- 
alts  for  the  possession  of  tûe  nards  bet^een  the  ossieôers  âni 
&ûe  beaieéed.  0ns  ia  inclinsd  to  aeek  in  tae  otdar  half  of  tn- 
baad  tûe  aame  tripla  division,  and  finda  it  toers,  if  be  ad ni;  3 
tbat  one  of  the  aoenee  ia  ûaly  axpressed  by  one  •apé,"fasti7al3\ 
Then  oomea  the  naptial  procession,  passiné  aloné  tha  straeta 
of  tbe  City,  by  toe  liôht  of  toronesand  the  noiae  of  tbe  hyoùec- 
eal  aoQés!  then  the  jadicial  debate  ocoarrin^  in  présence  of 
the  œaltitade  on  the  aaarket  place.  The  poet  ia  not  ooinpelled 
la  thàt  épisode  to  depict  everytrtiné  /ïit  th5  sanae  détail;  ac- 
oording  as  the  (sention  of  a  certain  aab.iecîî  araasesin  bis  slna 
naore  or  feifer  ioiaées,  he  axtends  or  rsdacea  tna  description, 
feddinés  amase  himl  he  adhères  te  éiviné  a  vie*  of  the»  and  î 
reoallmg  the  noiae,  irhile  for  the  repast,  mat  âoea  not  offer 
aaoh  a  varied  spectacle,  he  refers  it  to  ths  nsmories  of  aia 
auditors* 

Xo\e  \.\>.V28.  Verse  âSO.  (.GreeVV 

^itûoat  transition  the  poet  passes  to  snother  séries  of  scè- 
nes, fhere  are  raprssanted  the  labora  of  the  fialds  in  tae  or- 
der  of  toe  seasons.   That  is  not  divided  like  tbe  precedln^  1  - 
to  tfo  éroaps  coatraated  to  aaoh  other.  Tbere  ia  not  ci  mitt^r 
for  aatithesia;  but  by  tha  idea  froai  ifhich  they  proceed,  ail 
thèse  aoenes  hâve  an  intiœate  connection'  tney  forno  an  entirs- 


1^2 
eatirety,  >fbich  ia  like  a  rapid  akdtob  of  a  podui  anala^oas  to 
the  LAbors  aod  Baya  of  Resiodl  and  to  tbs  Georglos  of  7irgil, 
Tbe  sdPies  of  tbose  soeoes  fill  the  ssoood  zone.  Tbe  poet  eam - 
dratês  five  of  then,  one  of  /ibicb  ooald  saslly  be  oot  into  tio 
scènes,  if  in  a  grapbical  rspressutatioa  ae   dsaired  to  reacb 
tbe  eqaal  oaaibôr  of  six  fop  aay  reasoa  of  ayaaietry. 

Labors  are  resuoidd  ïq  tbe  apriûié;  sô^erâl  plows  tara  over  t 
tbd  soil  of  a  vast  fallo«,  SuiBiiep  la  tbe  bar/est,  /litû  yoaag 
iBda  ffû033  sicklea  lay  tne  b$aââ  oo  tàs  dartn,  tû3  cbildrea 
tbât  ^atber  tben  and  tbe  biodars  tbat  tia  tbe  abôaves*  In  a  îe  h 
«ords  tb3  poet  seeois  uo  iodioate  a  tbird  soeae  tbat  bofdvsr  oc 
ocoapies  a  aeoarate  oompartaeat,  «bile  coanscted  xitb  tba  for> 
(ner.  "At  tbe  aide  ths  herâlda  prépare  an  abandant  rscast  bsae- 
atb  an  oak;  tbsy  bave  saopificed  a  épeat  oî  tbat  tbay  brin^;  t 
tbe  (lOiDeQ  âid  tbefs  by  aprinkliaé  tne  fleab  Jiitb  «bîir;  (B^al",  à 
After  tbe  barvsst  i^  the  repaat,  ih^i   asseraolâs  aii  itir-   lator- 
ses  tbat-  bave  finally  raacbsd  tns  end  of  tbeir  Q3fd  labor.  ?oc 
tbe  aatioan  Is  tbe  vintaéa.  ^itb  tùe  baraioay  of  ais  lote  an3  n 
bis  s/ieet  aoags,  zùs   tnaaioian  enlivens  tne  «orkers  and  rsgalar. - 
S8  tbe  cadsnoe  of  tneir  ateps  in  tbe  patb,  «bere  tbày  carry  t 
tbe  baskets  loaded  ifith  ôcapea,  ^o  allusion  So  *(iatec,  tbe  tirii 
<»nen  are  intermoted  tbe  labore  on  tbe  land:  but  after  tbe  lif^ 
of  tbe  caitivatops,  tbe  poet  depictis  tbe  pastoral  life,  of  ffa- 
iob  he  pspraaeûts  z^o   épisodes»  Repe  "on  tne  baoks  of  tbe  soon:^- 
in^  piver  bordered  by  fpail  reeda'*  ia  a  berd  of  oxen  attacked 
by  tfiQ   lions,  tbat  tbs  doôs  and  nepdamen  dare  not  drive  a;iay. 
Tbere  aps  lapée  and  saite  abeep  thafc  feed  in  a  vast  {Beado^, 
naap  «biob  piae  tbe  buta  of  tbs  sbeoûepds  JtiXh   tbe  atables  %n~ 
parka.  In  tbat  band  as  in  tbe  otber,  tbs  artiat  haa  soaâbt  an 
affest  of  oontpast:  neap  a  soene  of  violenoe  haa  he  olaced  snc  • 
^ôoep,  ^hepe  ail  bpeatbes  oaioi  and  aafety. 

Tbe  atudy  of  tbe  texfc  of  fcbe  vepy  cleapiy  definsd  chapîctar 
of  neaply  ail  tne  scen^a  deacpibed  tbere,  èivas  paaaon  to  bei- 
ieve  tbat  it  ia  expédient  to  pepresent  tneiD  as  sepapated  froi 
eaca  otbep  by  fillets,  pôrbdps  ppojeotiné  laaa  tban  tbose  33c- 
apatiin^  tbe  banda,  yet  still  saf f ioiently  luapked  to  fopffi  an  t.  - 
3losaP3.  Tbas  one  bas  a  division  in  a^ctcps,  tbat  oofnbinea  *ii  • 
bbé  division  in  anniilar  banda* 

Ta  tae  dia^paa  by  Jibiob  ne   oave  indicatei  fcne  arpan^eoisns;  ùi 


17^ 
Lhe   acdQôs  tbat  dôcoratd  Cûe  sbleld»  mq   atop  t&a  sdctor  linas 
at  toe  oater  liae^  of  ths  s&coaà  baQâ«(l?l(^.  13)«  This  is  the 
only  tbems  renalDiaé  at  âisposal  for  filliot^  the  third  zoDd,  t 
tbs  laat  oeûtioQ&d  by  tae  podt,  preseating  a  cbaraoter  of  aaiby 
tbat  ne   ha/a  foaDd  neitbar  la  tbe  rprasantatioa  of  tûe  tno   oit- 
les,  ûot  in  tbat  of  rural  life.  Tbis  tbeise  la  tbe  ioa^â  of  a 
àaaola^  obaras  coisposed  of  yoatbs  aad  youné  éirlâ*^  Doabtlasa 
ail  ttkà   persoQs  bars  do  QOt  naye  tbe  aase  abtitadee.  "'Soffletiaes 
tba  entlre  caaraa»  as  ll^ht  as  expert,  taras  rapidly  roaad  likc 
bûe  «besl  of  the  pocter,  fban  it  finds  wnetber  it  oan  aid  tne 
akill  of  it3  banda*  SooetiiDdfi  tbe  dancera  ssparate  aod  foro  û 
éracefal  lines,  tbat  adyanoa  oae  Before  the  otbar,  Tba  maltit- 
ade  admirée  tôes  and  dellëbta  in  tbsss  igasiea.  A  divisa  poet 
4itn  tba  acconpaDioDeot  of  bis  lyre  aoiisates  tbex  by  bis  son^s. 
T^Q  agila  laapars,  nhùû   be  bénins,  respoad  to  bis  ?oice  âûd 
ffbirl  in  cas  xidat  of  tbe  cbûras"»  Ali  tbac  bo/raver  is  aaly  t 
tbe  aaccasaivâ  Œoaients,  tba  varied  fiôurea  of  îihd  aaofie  danoe, 
Vne   field  la  t-oeo  not  divided  hers  iat;o  savaral  caaîDârt,j5nrs. 
^y  Gûs  ocniiiauity  of  an  aniiitsrrapted  action  aad  by  ^ne  rnythii 
of  tfc6  posa  ï  rséalafcsd  by  ibe  aiusicâl  cadiûsa,  fcnis  troop  o? 
daûoiû5  youtûs  aod  éirla  oaa  a  onaractâr  diffsfiié  fr-O'n  t.na: 
of  tna  3Cèû£3  filliaé  tba  ï.ac.   iansr  baiidî;  ir  ic  lik-:  h   skil-.  - 
Iv  nir;a::t  r'^  transltion  from  tboae  oomplax  acanes  of  tbe  laat  l 
Qani,    tb".  occaa,  Ihàl   acoand  ail  taac  life  exoaada  tQ3  ùnifomr - 
ity  of  it3  peaoefal  anà  t?aaqail  laas, 

le  bava  atadied  tbe  <ork  of  Repbaeat.ia,  d«  if  ne   a3jiitte5 
îjhat  it  nad  an  actual  exiateacs;  ail  tne  soenat;  da^cribed,  iik. 
tb3iB  bava  bsen  distribated  ia  aar  fiva  oan:Ss.  ?oc   it  io  aav? 
beea  tbaa,  tbe  poat  maèt   bave  seen,  eitner  «ito  ina  eyea  of  to 
body  or  at  leaat  tbe  eyes  of  tna  soirit,  ha   fiéares  distribjv - 
ad  jfithia  an  encloaara  iikd  tbat  traoed  oy  oar  coapaaàea.  OtbcL- 
«138,  tba  correspoadeace  beUaan  tbe  :338oription  of  Poaier  ini 
oar  diaôraiD  foald  bave  baen  obtaiaed  only  at  tbe  oost  of  coib.  : - 
ations  more  or  lésa  foroed,  It  tbeœ  aeema  oertam  toat,  tae  aî- 
tantioa  of  the  poet  faa  fixed  oa  sbields  or  acanea  of  tns  kim 
tbat  be  enauerabea,  «aicb  «ara  ^rouped  tbua,  and  tne  oionaiigûiii 
confira  thia  bypotûasis.  ?^oae  exiat  tbat  oreaent  mat  arraaée- 
ment,  and  Jibiob  aopear  to  datô  bdok  to  an  aâe  very  near  tbao, 
m  jfbion  îiaa  compoaed  tnia  épisode.  le  nave  airsady  citad  as  '-i 
typa  of  tbe  divisioa  in  conoantrio  zonea  a  oconze  disk  (î?ié.  '^' 
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«-i~i,3e    anî    c33aov,    i    Cira    '«aif    fro-s    tne   aûio^rcok   af    vyoeaaeia 
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1  ■^.'-' 
one   fni^ût    De   teG3pC32    to   altrioute    to   tiiid    fiypotasais.    \u    iioo* 
of    tR2   lecoaiûs   nt    aDcicsn     oo.iecta,    ^«noae    fonatiûn  d^itas   biOK 
&û   tûe   tiir,r3   ûf    îojiar   or   at   laàafc   te   ^a  epoch   very   aear   it,    aor 
m   toa  cave  on    T^a   or   m    tha   aaoropolia  of    toa  '^ipylon,    nàs    5i 
inytnin^    bean   foani,    tbat   can   0133    is    î   ^ark   of   Vyaanaftan   nsanj- 
factars.    Th3  ooltsry,    .lefeis   and   matai    /aaas   colleotad    tnera  c 
Dear   me   mpr^ta    3f    tns   atylee   that   sjooasded   tne   Vyoenaaan 
style,    of    tfi3  ^eoisatricdl   and   tûe   ao-called   orieatal    afcyla.    Tf 
1:1   lue  3tat33   foriBa:!    after   the  Dorian   invasion,    tna   rich   ani  i 
ihà  nobles   atiil    nal    m    fcnair   nanda   the   aûœptaoas   produota   of 
»,na   artiaaaa   of  ^rcboiBenoa,    ptryos   aad   Vycsaae,    tbay    lould   hay 
oDosaoratad   tbam   to   the   î?od3   or   Qava    uakao   tûe»   *ifcd    t&ea   idîd 
tna   r.iîBb,    mstead   of   iipplyiat^   for   tnair   oftôciuè^   aai    funirary 
iqaipajan.:    to   ^ork-cea,    that  oould   aot   rival    even   afap    tfie   earli -: 
aaatars;    »e  snoaii   find   tnoau   lei^acies   froB   oreaistoric   ^raaœ 
ifiixeî   ^ith   ob.ieofca  of   very    iiaoû   later   date.    n)o«   it   is   aot  30, 
and   003   fartcer  axolaina   tûat   durimé    the   tfo   or   fchr   s   cen-ane-^ 
^Qiob   foilo)i3d   iQc   dedcaûs   jf    Lai   aortharo   tfibes   mto     Tsac-, 
tna   TaDianeata   of   tne   a&rlier   01  vilizatio.i    ^ere  daatroyad    m    -r - 
-lu    laaûeci,    i;ii    -.uit    tQûâa   alane    retnsiaeT    fm^a    ^ei^c   i5;t;L/  '^ 
nanel    la    ^n:    -a^r.a.    -et^a^n    'n?   rail    Df    tne    ^noieût   or^s;;    ,-1:! 
bOt^   e^'abl  isnient    of    îna    ae^   on?    «ira   ii^iD^i    x-n:    tjoojnisrs    ~' 
tna    D'rODiea,    aufà^roud   sia^eâ   anl    ionS    Dia3iial88,    pil]a->ed   m*  - 
jÇ8,    exil.    LTîpoâed    oq    tùe   vanaaiana^,    ranid    fli^hta    fitb    liLi; 
bag-^a^e,    "if   ail   Dcjects   exposad    to    ùûesa   caaaoea,    tnoa*    toat   > 
aiao   risxed    DaiD^   nuab   auicicly   aastroyed    neci    ■.hoae,    nûev.-:    b-c  .  : 
and    silver   fornisfted    tne  maierial:    tnase   «era   vasaela,    jcnanas 
ts    an   ano^    irms*    ft   ^oald    ba    an^alar   if   ?aaa   â   «:)rK    as    tne   s 
aniala   of    Acnillea   ûad   oassei    «ithoat   aociJvano    inroj^^ft    t*o   or 
unraa   oeatanes   cf    Lroacla^    ^ni    violano-, 

^j  lùèi  issair^m??  nn^t  a  -lork  IiKe  tnat  of  uoe  "î'-acr^tion  01 
Gne  SQield  «ire  njs  .^bovs  tn3  abilities  jf  .,':î  'iyc-^naaan  fo'i 
aaiilQ,  au  oo.iaot  of  sacn  «raat.  valae  to  ail  docôaraûc;;^  yioali 
nave  antirel^  dieappaarsd  loni?  befor^  tas  tiiBtr  «nen  oa-:  jf  i.i 
latsr  oodts,  '^ho  collabtratad  la  ^,û3  Tîiai,  insartsi  tnarein 
lûa   3c13d5-    fchat   occupiaa    113. 

l;i    th3   otner   nand,    *e   oanaot   adiBit    that    in    Ihe    tiir."    ^f    Hoji:' 
.fera   artiats   oapabia   of   axaoutm^    ^ark    lik.-;    toat   aare   attrin.i 
uod    «      Haonaastoa.    [f   oiia   acteiicti    i3   rastnee    tûs   caT-oDSi  ti  j/;, 
aa    fiûde   a   ooosidarable   narabar   of    fipjres;     tnar-    -«  )uH    be    ^'l■^i>' 


006  olgbt  be  teopted  to  âttrlbate  to  that  hypotneais.  lo  aooe 
of  tha  deposlta  nf  aooidu  objeota,  «hoae  fornatloQ  dAtas  baok 
to  tbe  tlae  of  Hoaer  or  at  leaat  te  aa  apoob  very  ae&r  It,  nor 
la  tba  oave  on  Ida  or  io  the  adoropolia  of  tha  Dipylon»  baa  a 
anytiiiQg  beao  fooDd,  tbat  oao  paas  aa  a  irork  of  Vyoanaean  aaau> 
facture.  Tba  pottery»  jeirela  and  aatal  vaaaa  collaotad  tbare  b 
bear  tbe  iapraca  of  tbe  atylea  tbat  aaooaaded  tba  Uyoeoaaao 
style,  of  tba  geoBatrioal  aod  tbe  ao-ealled  orleotal  atyle.  if 
la  tbe  statea  foraad  after  tbe  Doriao  lavaaioo,  tbe  riob  aod  t 
tha  QOblea  stlll  bad  lo  tbeir  baoda  tbe  aaaptuoas  prodaota  of 
bbe  artiaaaa  of  OrcboaeQoa,  Tlryna  and  Wyceoae,  tbey  «oald  bave 
coasecrated  tben  to  the  goda  or  bave  takea  tbea  «itb  tbea  IdId 
the  toab,  ioatead  of  applyiog  for  tbeir  offerlogs  aad  fuoerary 
eQaipoeot  to  iforkaea,  tbat  ooald  oot  rival  eveo  afar  tbe  earlisr 
isaaters;  ne   sboald  find  thoae  legaciea  froo  prebiatorio  :^reeoe 
isixed  ffitb  objeota  of  very  saob  later  date,  ^oi  it  il  aot  ao, 
and  one  fortber  explaioa  tbat  dariasJ  tbe  ti0-or  thr  <e  centaries, 
«biob  followad  the  descent  of  tbd  aofftherD  tribes  into  Grseoe, 
the  aonaneata  of  tbe  earlier  oivilizatioa  «ère  daatroyed  in  âr- 
aat  naabera,  and  tbat  thoae  aloae  reœaiaeâ  «hioa  #ere  desply  o 
buried  io  tbe  earth.  Bet^aeo  tha  fall  of  the  aaoieot  order  aûi 
the  eatablisbaent  of  the  ae»  one  are  iivined  tba  eaooiintera  of 
the  peoplea,  eurderoua  aieges  asd  long  blookadea,  pillaged  oit - 
iea,  exil (  isposed  on  the  vanaalabed,  rapid  fll^bta  «ith  littls 
baggage.  Of  ail  objscts  ezpoaed  to  thèse  chancea,  thoae  tbat  a 
alao  riaked  beiog  oBoat  gulckly  deatroyed  «ère  thoae,  there  éol^ 
and  ailver  farniabed  tbe  aatarial;  tbaae  lere  vaaaela,  araaifiân- 
ta  ao  aborf  arss.  Tt  «oald  be  dngalar  if  saob  a  «ork  as  tbe  s 
abield  of  Acbillea  bad  paaaad  «ithoat  accident  throa^h  tio  or 
three  oentariea  of  troables  and  violence. 

^0  thea  asaaœing  tbat  a  »ork  like  tbat  of  the  décoration  of 
the  abield  iere  not  above  tha  abilitiea  of  tbe  Mycenaean  gol^i- 
aiBith,  an  objeot  of  aach  great  valae  to  ail  appearance,  «oalâ 
bave  antirely  dieappeared  long  before  tne  tioe  iben  one  of  tbe 
later  poeta,  !vhc  collabxrated  in  tbe  Iliad,  inserted  tberein 
tbe  épisode  that  oocapiea  us. 

On  tbe  otber  band,  «e  oannot  adait  that  in  the  tise  of  Hoioer 
vere  artiste  capable  of  exacnting  «ork  like  that  hère  attribu- 
ted  t  Hepbtestoa.  If  one  atteipta  to  reatora  tba  coapositioa, 
ha  flods  a  ooosiderable  naaber  of  figarea;  tbere  noaM   be  nearl/| 
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aa  aany  as  la  ttte  «orka  belongiojfil  to  a  atiob  later  period  of  t 
tbe  developioDt  af  tbo  art,  in  tbs  ooffor  of  Kyptelos,  for  ax- 
aspla»  or  oa  tfae  vase  koono  anâer  tha  aana  of  tba  Pranoois  ?aae. 
Tba  aabjaota  ea^ravad  oa  tba  shiald  preeaot  aoaroaly  laas  varie- 
ty   thao  tboae  dacoratlng  tba  oraatlooa  of  tba  aoalptara  of  tbe 
6  tb  oantary,  aod  tba  aoaiiaa  datoribad  by  tbe  poet  noald  ba?e 
baaa  anlatalligibla,  if  tba  algoifloatloo  bad  oot  baen  olaarly 
iodloated  by  tbe  oorraotnaaa  aad  variaty  f  tba  ao7asaot8.  Was 
aoyone  tban  capable  of  attaloiog  tbis  rasait?  It  la  alloiiabla 
to  doobt  it.  Tbe  vaiaa  of  tba  Dlpyloo  ara  tbe  soie  moauAanta  t 
that  oaa  baa  sona  raaaon  to  ragard  ai  oonteaporaries  of  tbe 
last  singera,  tbat  alded  io  tba  coapletion  of  tba  apio  period; 
QOff  iiitb  ceane  of  eYprassloo  ao  sodarata  as  tbosa  at  tba  dis* 
posai  of  tbe  oaraaists»  bo«  ooald  tba  goldsiitb  bave  olaarly 
defiaad  so  sany  paraonsiJaa  by  tbair  attitudes  aod  tbeir  geator- 
38?  Tbe  goldsoitb  «aa  oartaioly  aora  akilfal  tbao  tba  palatar 
of  vases;  yat  in   the  fa*f  javels  tbat  appear  to  date  froa  tbe 
Hoaeric  aôe,  tbere  is  aotbiog  tbat  paraits  ona  to  attribata  to 
tbat  artist  tbe  oastery  reqairad  by  tbe  execatioa  of  a  «ork  as 
ooiplax  as  tbat  deacribed  by  tbe  poet. 

Me  do  not  yield;  tbey  aake  a  distiaction  by  «ùiob  tbay  claiT 
to  solve  tbe  diffioalty.  "Tbis  «oald  aot  exist,  if  *e  ooald  a 
ataïQ  te  a  more  aocarate  accoant  of  the  appearance  of  tbe  iia- 
ôes,  tbat  faraisbed  bis  tûeœe  to  tba  spic  singer,  fe  srr  in  rep- 
reaeatiQ^  tbea  to  oarselvee  as  aluays  aiaiiar  to  tbose  desigoed 
today  by  tbe  artiat,  if  ba  ^era  giveo  tbe  Boaeric  description 
as  a  prograaaa;  at  aost  fa  sboald  restrict  ourselvâs  to  aeekln^ 
tbe  aleaaQta  of  a  restoration  of  tbe  sbisld  oQly  in  tbe  reliefs 
aod  tbe  vases  of  tbe  7  tb  anâ  ^  tb  oantaries.  Tbara  is  a  saDi- 
feat  arror.  Tbose  arcbaio  «ODaieata.  in  spite  of  tbair  iaaocu* 
raolaa,  oonprisa  a  aaltitade  of  peraonmgas  and. a  pracisiOQ  of 
datail»  tbat  nere  raqaired  fros  tbe  prinitiva  artist.  Iban  be 
nad  to  translate  bis  ide  mto  fora,  he  indioated  bis  tboa^ht 
ratbar  tbao  ba  axpressad  it.  His  figuras  aoaroaly  bad  aore  v&l- 
aB   tban  sigos»  tbey  vere  ratbar  8aggasti?8  tbao  rapresantatlva. 
A  large  disk  »itb  a  baad  and  legs  *as  a  soldier;  tf)  or  three 
soldiars  «are  an  army;  two  or  tbraa  danoars  «are  an  antire  ctiorai 

Tbara  is  tratb  in  tbat  observation.  7at  «e  sball  nake  a  rdis- 
ark  of  iaportanoe.  rf  oertain  vary  simple  tbeaes  lenâ   tbansel^^és 


to  aach  a  saoïiiary  nodo  of  vii^rfMiMtlOQ.  tbere  are  othera  ^wni 
ttioae  dauDDerated  hera  by  the  poet,  that  adapt  theoselves  to  it 
lasa  raadilF.  Por  t«o  baads  of  irarriorB  tbat  aeoaoe  the   olty 
is  QO  diffioultf ;  ba  so  tbat  the  observer  ■ay  seize  at  ooca  t 
the  sensé  of  tbe  itsaf^e»  tbere  are  reqaired  aore  «ays  to  reodar 
aaob  apeolal  attitudes,  as  tbose  of  tbe  différent  groaps  of 
fforkars  tbat  labor  io  tbe  barvest,  of  proaec  tbat  8tre«  witb 
aeal  tbe  fXesb  of  tbe  sacrifioed  btill.  oi  of  tbe  leapers  ii&osa 
bold  boands  contrast  /rit  tbe  b1o«  and  cadanoed  stapa  of  tbe 
filée  of  daooera.  If  lika  tbe  painter  of  the  Dipylon,  tbe  i^olâ- 
snitb  benda  tbe  basan  form  ioto  tbe  dryness  of  âeooetrloal  àt^n- 
iné  and  tbos  deprives  it  of  ail  life,  bon   by  tbat  oeans  oould 
ùe  clearly  indioate  tbe  taobnical  ôeatares  of  tbe  harveaters, 
of  the  préparera  of  tbe  asats  and  of  dancers? 

Py  oertain  traite  it  baa  been  tbouébt  to  divine,  tha  zhe   pc^ît 
^53  herâ  the  interpréter  of  tbe  artist,  «bose  ;fork  be  had  aai^p 
his  eyes,  liaitin^  bimaalf  to  explaiain^  tbe  senae  of  tûe  scavas 
thât  û2  aaw  figared  on  tbe  disk.   Re  does  not  aaeœ  te  navê  ai/? - 
ays  properly  aeizad  tbat  senae;  one  can  find  the  trace  of  taj 
sœbarraanaent,  tbat  be  experienoed  before  certain  éroopa  and  er- 
rera tnat  be  comaiitted  in  aeekin^  to  propoae  a  plaaalble  iûtee- 
pretation  tt   febeoi.   Ail  tbat  aeeesa  oBore  insjenioaa  tban  oonvin- 
oiné:  tbe  readiné  of  tbe  text  laaves  as  iritb  a  qaite  oontrary 
ixpreaaloB,  tbat  of  a  poet  entirely  oocupied  m  dasoribing  tdt 
acenes  invented  by  bin,  and  troubles  biiiiself  little  to  kno/»  " 
bon  tbe  artiat  andertakes  to  repraeent  by  forma,  Jibat  ne  easii  / 
expresses  by  iorda.  Tbas  »iben  it  ooaoerna  a  ooart  debate  on  tna 
agora  or  ths  préparations  for  a  sieée,  tbe  poet  hears  tbe  lods 
proDoanoed  by  tbs  autbora  of  tbe  acene;  be  exbibita  to  aa  thaï: 
ideaa  and  pro.jeota.  It  is  said  tbat  it  ia  neoessary  for  hliE  tu 
find  a  aitfnif ioation  for  tbe  iaages  engraved  on  tbe  sbield.  û 
Aéain  dîfs  te  tbe  lassait  diacaassd  before  the  old  oBeo;  ri^or- 
oaaly  tbe  goldscitb  could  bave  ropttsaàted  tbïs  tbaoe  so  aa  w 
antfsîsat  to  tbe  observer  aoine  axplanatione  of  tbis  kmd;  bat  h)'» 
and  by  «bat  artifice  be  coald  bave  abown  by  the  arrangeaient  if 
tbe  éroaps  alone,  tbat  asonâ  tbe  anémies  nenaoinâ  tbe  besie^e^ 
oity,  there  «ère  soae  desirind  to  aaok  it,  wbila  otbers  jfoall 
be  aatisfled  by  iaposing  on  tbe  vanquiahed  a  division  of  thei 
éooda  and  lands?  Tt  seeas  to  as,  tbat  «bat  be  fait  hère  ia  n 
effort  of  a  poet  tbat  endeavors  to  seize  tnç  intentions  of  tte 
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artist,  bot  ratheif  tbe  free  ooarse  of  aa  iovdBti?e  siad,  that 
QOt  baviné  to  coaot  oa  tbe  oooditloas  iapoaeâ  by  tlia  aaterisl 
on  evspy  translation  of  the  idaa  ints  relief,  opdaloB  at  iiis 
plaasare  tbe  scènes  oonoeivad  by  bis  vivid  iaaitinatioa,  reacls 
tue  SQBla  of  the  personages  oraated  by  bis,  and  enterv  lato 
tûdir  feelint^a.  9ks  post  labors  ivitii  iis  li»aé;  bat  wbat  be  dem- 
ands  froai  tbe  oonorete  and  actaal  forka  of  tiie  arts  of  isdtal  la, 
to  leod  blni  tbe  ^roand  oa  sbiob  be  projeots  tbe  aotors  la  tbosa 
différent  scènes,  «rhlcb  serve  bia  for  rapresentiné  certain  as- 
pdcts  of  oonteoporary  life. 

\o  XYve  aoetve  ot  ^Vve  \r\.Putvo\  onà  te  t^e  «vefe  o^  tV»e  c\t\^;  tVai  a 
repre86T\\eà  ot  ffte  \\eoà  ot  tY\c  \roop,  toecouae  We^  «ère  Xorfer 

Pela^  divan  the  point  of  view  at  «bioh  de  are  plaoed,  ane 
4fill  not  be  aatoaished  tbat  jie  ba?e  not  atteipted  to  Dffer  a 
fiéored  reppssentatioa  of  that  shisld:  one  doea  not  restore 
oaly  *bat  nae  axiated.  Beaidea.  aven  «bea  «e  bave  adœittad  thîi 
tbe  Doet  described  bere  «ibat  be  bad  seen,  #e  ahoald  not  think 
tbat  ba  bad  raasoa  to  seek  to  reastablisb  tba  cooQpositioo  tuât: 
ieoorated  tbe  field  of  tbe  ahield.  Tbis  mode  of  oaisaion  ia 
aasy  for  as  ta  âastify.  Aside  froa  parbape  aoaa  finds,  tbere 
ia  poasessad  aot  a  sinéle  «ock  of  toreutios  (so  tbe  f^resks  ter- 
led  tûe  art  of  «orkiné  setal  nit  tbe  obissl  and  ëraveci,  tbat 
ooe  oan  in  a  «eaaure  attributs  to  the  a^a,  tbat  sait  prodaoed 
htiQ   laat  flo/ïsrs  of  tbe  epio  period.  Tbe  aole  lonaiaenta  /rith 
fiéaree  to  «hiob  oan  be  assiôned  tbat  data  ara  tbe  oldest  clay 
yases  of  the  Dipylon,  and  notomé  autbonzea  as  to  affirnn  tbat 
tbs  fabiicatioo  «as  exaotly  siailar  in  t.he  «orka  of  tbe  toreat- 
laû  îûd  ic  tbsse  oi.  fcSBc>ceraaiio  pamtar.  Toat  style  is  unkno^n; 
ne   do  QOt  bavs  ttie  eleŒents  that  dafins  it,  ft  bas  beeo  tboa^i  * 
to  fiad  3  meana  of  aapplyiné  the  absence  of  to^  inJiapanaabJ a 
data;  (neo  aave  taken  on  ail  aides  ia  tbe  art  of  aeveral  peoplea, 
scènes  analoéoaa  to  tboae  tbat  tne  poet  ieacribea,  and  ail  to- 
ose  soôoas  froo!  varioûe  aourcea  are  .ioiaed  in  a  frajie^ûck  dliid  - 
lir  zj    toii.  i^si-^nei  ty  jo.   Tnoae  b^rro^inr^s  «are  nai?  ladif- 


1^9 
ladif fereatly  from  ^gyptian  palatàiffs  aod  Aaayrlan  reliefs,  - 
^ùoaaioian  oaps  of  métal,  vasea  from  Corloth  and  froa  Chalaia; 
DQt  »lifttooaa  be  tûe  valua  of  the   reaalt  obtained  by  tbat  oDetb- 
od?  Tbe  sole  iatacôat  that  it  présenta  le  to  shof  that  the  po- 
et  «as  Iq  tbea  anfaaillar  to  orieatal  art,  or  at  leaat  to  aoc- 
ient  (^recian  art;  bat  the  eatirety  thas  formed  naceaaarily  pra- 
aeQta  iaooQi^raitds:  thard  la  oot  that  aalty  that  could  produœ 
the  illaaion  of  truth  diviaad  aad  reoovered, 

i?,7ery  attempt  of  thia  kiod  then  appears  oondeœned  in  advance 
to  aaatipsd  defeat,  Dq  the  contrary,  if  oûô  aûdertakaa  to  reooû - 
stitata  tbi3  oomposition  by  adoption  for  the  execation  of  ail 
tne  figarea  ooe  and  tha  aifiia  atyls,  he  Baaet  nacessarlly  ooaiai& 
ao  aDachroQisiB.  To  dra»  theœ  aimilar  to  those  that  the  braah 
haa  throifn  apon  tû3  vaaea  of  tha  Dipylon  iroald  aot  be  thoaéhb; 
that  aode  of  représentation  «oiild  appaar  too  barbaroas,  One 
One  *ould  then  sesk  ois  icodal  eitoer  in  tbe  «ork  of  tae  Mycan- 
aaaû  ôoldEmith  or  that  of  th^:  painter  af  CoriDthian  vassa;  bue 
tûea  Hepbaeatoa  faanionad  tua  rBarvallaas  ardi,  Mycenaean  art  h^  i 
lOQî^  since  teroBiaatsd  ita  evolation,  and  the  oottera  of   connue 
had  ûot  yet  kindlsd  their  o/ena.  The  choiéj  tha  ona  «oald  aoaki 
bet^ean  the  t^o  atyles  thea  raaained  entiraly  arbitrary.  Ig  u 
bettec  to  reaoaaoe  attaœptiaé  tha  undertakinâ,  yet  «ithoat  f or - 
éettiaâ  that  the  ssd  addreased  by  the  apic  singar  had  kao4Q 
QothiBgï»  eitfier  by  choioe  of  aiibjects  or  by  arrânôemeût  of  th. 
aoanea,  that  /ïould  resemble  the  aûiald  of  Aohilles,  ail  this 
ornamsntatioD  foald  baya  «ould  hâve  failed  to  interest  theia. 
Tney  *oald  not  hâve  adaiitted  the  probability;  «bat  he  daairsd 
to  ahof  tbeiB,  they  fould  bave  aeen.  The  création  of  the  poat 
oust  then  be  ragardsd  as  a  ?»ork  of  art,  an  idéal  nork  that  had 
its  prototypes  in  raality.  Ail  the  différence  is  that  the  po°i 
did  not  bave  to  reatriot  aiaïaalf  «ithio  the  narro*  limita,  tD- 
at  praotical  requirefnenta  impoaed  on  tha  artiaan;  toanka  bo  to 
that  iadeterminate  exteat  of  the  field,  he  coald  âive  te  that 
i«agÎD|iry  décoration  a  oomplioation  that  ne   ahall  not  find  In 
any  of  the  beat  «orka  of  oonteaporary  indastry.  if  a  fortanatf 
axcavation  sboald  reatore  theœ  to  us, 

Like  80  îuany  «orka  of  art,  the  abield  présents  t*o  cbaractar- 
istica,  one  of  #hiob  ii  évidence  of  ita  nisjh  antiouity  diStin- 
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diatioguishes  it  fro»  tbe  «orka  of  olassioal  art,  nhile  by  t&6 
other  it  preoades  tbeœ  and  alraady  applies  %he   prloolpld,  Tbat 
diversity  and  tbat  reaeaiblance  «ould  be  seisdd  titû  diffioulty, 
if  you  ooiBparQ  tùe  ahield  of  Aobillee  to  ths  ooffer  of  Kypaelos 
aod  %he   ITAaooia  vase;  ne   aball  êxprsaaly  cboose  tbs  teraa  of 
cosBp&riaon  io  tba  doaaia  of  tbat  arobaio  art»  tbat  by  its  date 
ia  aearer  tba  Hoaaric  art  tban  any  otber. 

Tbe  oofflpariaoû  (lill  firat  bear  oa  tba  nature  of  tbe  aabjactâ. 
"^OM   ia  tba  two  nanusentE  tbat  ne   bave  oboaeo  aa  rapraaentativ^ 
88  of  tbe  art  of  tbe  7  tb  aod  ^  tb  csotariaa,  tba  tbasea  traat- 
ad  by  tbe  cbiseler  and  by  tbe  caraaic  paioter  are  takan  froai  t 
tba  îliad,  tbe  Odyasey  and  tba  ao^callad  cyclic  poema, 

?or  aa  tba  aotioo  paaaea  io  tbia  «orld  of  ^jth   ibare  tbe  v'^rs- 
ek  imagination,  aftar  it  :  aduoatioo  in  tba  ecbool  of  tba  epio 
pariod,  baa  altaya  fait  itaelf  more  at  aaae  tban  in  tba  real 
jiorld,  ?roœ  that  time  œytb  bas  mtareatsd  il   onors  tnin  bistory; 
it  ba3  appeared  more  trae,  trae  *itb  sapsnop  verity,  lésa  sjd- 
jeot  to  doubt  and  reviaion  tban  actaal  bistory;  tbaa  dacinë  5 
very  loné  tiae  until  tbe  boar  of  tbe  last  tranaformations  of 
taste,  it  bas  oaly  been  by  exception  tbat  tbe  acalptor  and  btia 
painter  bave  sometimes  soaâbt  tnair  sabjects  and  thair  persDn- 
asjes  elsswhere  tban  in  tbe  repartory  prepared  for  tbeai  by  ooe- 
try,  tt  ia  aatiraly  otber*iae  #itn  tbe  description  of  tbe  abi- 
eid;  tbare  iiitb  soae  traita  tbat  coald  diaappear  alaoat  «itb- 
oat  bein^  percaivad,  one  acaroely  di/inea  tbat  Ireeoe  bad  tber - 
oefortb  a  lytbology,  tbat  kno»n  by  Hoaar,  Tbaa  Atbana  and  Aras 
diraot  tbe  aortie  of  tba  beaie^ed,^  Alao  in  tbe  oonflict,  /rith 
Diacord  and  Tamalt,  tbe  kerea  often  naœed  in  tbe  Tliad,  iraé 
tba  dead  by  tba  feet  on  tbe  fisld  of  battle.''  Tbare  are  no  oto- 
er  allasions  at  ail  te  tba  aapernataral  in  tba  aidst  of  thiori 
la  ooapleted  tbe  aotior  of  tbe  poei,  Hspfi^eatos  coiapriaed  iû 
bis  prograaaBe  no  acene,  tbat  aiébt  bave  aa  a  staée  eitber  Diyii- 
pas  or  Hadea;  be  doaa  not  laavs  tbe  eartb,  and  tbe  aatbora  of 
tbe  draœaa  played  tbere  ara  not  tbe  éoda  and  neroa,  fnoae  adv^  i- 
turea  and  intervention»  in  banian  affaira  sapoly  ancb  rioh  nat- 
eri  é^l  to  tbe  art  of  tbe  later  oentariaa.  Hepbaeatoa  doea  «bat 
gfilan  did,  wben  on  bar  Aide  peploa  sbe  aiabroidered  toa  ioa^e 
'*of  tba  ooibata  tbat  for  love  of  ber  lera  inpoeed  opon  tbe  Tfo- 
jaaa,  breakera  of  iioraes,  and  the  Aohaiane  witb  tanios  of  bro- 
nza." ^bat  be  rdpreaaDta  ia  «bat  be  aeea,  certain  fonaa  ani 
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oertalQ  appaaraoces  of  oonteaporar^  life.  UyoeQaaaa  art  liad  a 
8016  babits;  il   worked  on  the  SAae  liaes.  Tbo  art  froa  «bioh 
was  dorived  tlie  sliiolâ  of  Aoblllea  did  oot  saffer  tbe  iaflaa- 
ace  of  tha  aplo  pariod;  It  did  not  plaoa  on  the  stage  tba  per- 
aosagas  that  It  bad  oraatad.  it  bad  tbao  not  jrat  eotered  into 
tbe  patb  ioto  nhioh   tba  ganiaB  of  fora  of  8rdaoa  did  aot  dalay 
aoterinâ,  «bao  tba  Hoierlc  poass  and  tboae  oonnaoted  «itb  tbeœ 
bad  beooae  tba  oooaoi  patriaony  aod  like  tba  Bible  to  ail  tbe 
Glreoiao  tribaa.  Bj   tbis  trait»  tbia  art  ia  tbeo  oorneotad  ilth 
tbe  traditiona  of  tba  paat»  a  paat  tbat  aaa  bava  aoaetiaea  re- 
faaad  to  place  to  tbe  aoooaat  of  tbe  Greek  paopla,  aod  to  V9è^ 
ard  aa  tbe  préface  of  Ita  biatory. 

Kote  t.p.lSB.  IWoà.  XYIlî.  5\6-5\9. 
to\e.   î.p.i^e.  iWoi,  III.  \îe-l28. 

Oq  tbe  otber  baad  la  tba  arrani^aaeQt,  tbe  abield  is  traly  o 
Greclaa  «ork,  nearly  related  to  tbe  «orka  of  tbe  folloaiag  p^^ 
ioâm   In  the  arrangement  of  the  décoration  iatented  by  bia,  tùa 
poet  is  inapired  by  tbe  prlnoiple  that  olaaaiaal  are  aever  îà- 
ils  to  Apply,  )ibate7er  tbe  prooedarea  aad  tbe  saterial  tnat  ii 
employé  in  tbe  execation  of  ita  «orks.  Thls  principlf  ia  thaï 
tbare  is  a  relation  te  be  aoa^bt  bet«een  tbe  tbese  ohoaen  by 
tha  artist  and  tbe  field,  irhere  tbat  taese  is  developed,  bai- 
/fesn  tbe  différent  parts  of  tbe  tbeae  and  tbe  diviaiona  of  tns 
field.  tbeae  conoarriog  by  tbeir  diseasiona  and  tbeir  relative 
sitaation  to  enpbaaize  tbe  sain  idaa»  and  to  illaatrate  ail  its 
aidea.  Tbis  reaalt  is  obtained  by  very  siople  aeana»  ^aon  of 
tbe  banda  into  «bicb  tbe  diak  ia  divided  baa  ita  apaoial  parp- 
033.  Tbe  aaae  zon3  combinea  by  tbe  band  and  a  coooon  idea  soen - 
33,  that  are  the  varied  expression  of  the  satic  'Ghou,<h',.  Hère 
«itbin  tbeae  enolosores  the  scènes  forœ  antithetio  asries  op- 
posed  in  paire;  saoh  ia  the  case  for  those  represeotia^  tha 
oit?  in  #ar  opposita  the  oity  in  peace,  Rere  tbey  are  pendaoto 
to  aach  otber  withoat  preaentin^  possible  contrasts:  thaa  ace 
^rouped  thoae  representiag  tha  coantry  labors.  glae«here  thi 
aaoe  aoenea,  tba  iaage  of  a  danoing  ohoras  oontlnaes  and  exte- 
ada  the  antire  lengfeb  of  tbe  annuler  band.  Tbe  bappy  balancia^ 
of  tboae  actives,  tbat  correspond  in  the  sectora  of  the  aaœe 
band,  éi?e  the  ispresaion  of  a  dork  created  by  a  aind  alresdy 
very  capable  of  refleotion.  There  la  hère  a  scienoe  if  coup)»- 
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ooapoaltioD,  a  vivid  feeling  of  order  aadl  of  its  vlrtues  that 
«ê  base  DOt  foaad,  at  least  oarried  to  the  aaae  âsgraa,  dither 
iQ  tb€  art  of  the  peoplea  of  tbe  Orient  or  In  Myoeoaeao  art, 
Tbe  deooration  fbose  création  le  attribatsd  to  Hephaeetor  only 
axlatad  in  tbe  inagiDation  of  tbe  poet;  atill  in  a  certain  aen  > 
se,  tbis  is  tbe  first  and  soat  anoleot  ooDaseot  of  !ireek  scalp- 
tare. 

Tbe  poner  of  coabiDation  tbat  atrikea  as  bere  ii   a  noveltyls 
QOt  ravealed  alooe  by  tbis  ingeaioaa  diatribatioo  of  tbe  motivea. 
Ooe  aleo  divines  tbe  effeota  in  tbe  first  conception  of  tbe  tb 
tbexe.  In  spite  of  tbe  namber  and  diversit»  of  tbe  scènes,  tbat 
bas  its  anity;  tbe  seoondary  ideas  tbat  tbere  express  ail  tboee 
images  are  ooanected  in  an  entirely  logioal  order.  It  does  not 
seeos  to  as  tbat  tbere  may  be  an  ezcesa  of  sabtility  in  tbe  aial- 
ysis  of  tbe  eoonosy  of  tbe  plan,  preaented  by  a  learned  bisto- 
rian  of  art.  7e  cannot  do  better  tban  to  translate  tbis  page. 

"Tbe  stage  on  #bicb  are  prodaced  tbe  différent  œaûifestation â 
of  tbe  aotivity  of  aen  is  tbe  eartb,  ubiob  ia  represented  at 
tb  centre  of  tbe  sbield,  ooversd  by  tbe  vaalt  of  tbe  beavens, 
in  ffbiob  tbe  stars  acooaplisb  tbeir  steraal  revolatioos.  Tbe 
eartb  is  sapposed  to  extend  to  tbe  océan,  tbat  foras  its  liolt 
on  ail  sides.  Tbe  oontest  breaks  fortû  on  its  sarface*  Thare 
are  dispated  tbe  groand  and  tbe  «ealtb;  antil  property  la  fia* 
ally  gaaranteed  by  oonstitation  of  tbe  faaily  foaoded  on  œarr- 
iage  and  by  tbe  establisbœent  of  regalar  jastioe.  Tben  only 
can  one  andertake  aad  properly  carry  on  tbe  «orka  of  peaoe, 
follofiné  tbe  order  of  bbe  saasons;  bat  even  tbe  saooess  o£ 
those  labors  is  not  the  tapreaie  parpose  of  life;  tbey  find 
their  nataral  end  and  reooipense  in  the  oelbratioa  of  .loyous 
festivals. 

Doabtless  not  ander  tbat  abstrsct  fori  *îe  the  tBother  idea 
oreaeated  for  tbe  composition  to  tbe  rniod  of  the  poet;  bat  it 
aay  tell  bave  been  at  bottoai  ihat  ne   ba?e  jast  developsd.  3tb- 
enise  and  Jiitboat  oonatraininÊ  it,  we  oould  not  redaoe  it  to 
tbeae  ternos.  Tn  the  sketch  traoed  by  Hoaer,  one  alrsady  feels 
tbe  effort  of  an  icies  tbat  doainates  bis  sabject,  that  be  per- 
oeives  ail  Its  détails  and  oonnects  them  to  the  entirety,  and 
tbat  créative  and  ordina  ing  reason,  tbat  oreaided  at  the  birth 
of  the  «orks  of  aculptare  to  *hich  «ill  later  be  devoted  our 
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atteatioa;  but  thero  «111  still  be  asoasaary  for  tbe  artlst  po  a 
or  t«o  oaotarlea  ot   patisat  labor,  for  hia  to  laaro  to  translate 
loto  tbs  laogaagd  of  fora  what  tba  poat  lidooafortb  bo   olearly 
conoelvea  and  axpraaaaa  «itb  aaoh  aaatarly  aasa, 

It  baa  baau  âaairad  to  loatitata  a  ooapariaoa  bataaan  the  sse- 
Q88  fii^ared  oo  tba  ahlelci  «idlttlia  Aasyrlan  raliefa*^  Us   do  aot 
see  on  «bat  it  oaa  be  baaad.  foald  it  be  oo  tbe  fabrication? 
Rat  tbe  atyla  of  t&e  soalptara  oootaaporaoeoaa  «itb  Rocar  is 
Qot  kao«Q  to  as  by  a  slogla  apeoisen.  foald  it  bs  on  tbe  gens- 
rai  arraageaent  of  tbe  cOBpoaitioo?  Bat  by  \^irtae  of  tbe  adopta 
ion  of  tbe  systeo  of  oonoantrlo  zonaa,  tbe  décoration  of  tbe 
abield  bas  a  anity  làokiag  in  tbe  Asayrian  relief,  abloh  is 
oapable  of  extendiag  Indéfini  tel}  ii  langtb  «Ithoat  kaotin!^  an  y 
liaits,  otbar  ibao  tbose  of  tbe  nall  on  fbiob  it  develops  bey- 
ond  7ie9.  âlnally,  «ould  it  be  on  tbe  apirit  itaelf  of  tbe  fork, 
OQ  tbe  feeling  by  «bicb  it  aboald  be  inspired?  Bat  tbere  agaio 
ira  peroeive  only  différences  and  aven  contrasta,  fraly  ia  Assy- 
ria,  in  ail  scensa  reprasented  tbere  ia  only  one  aotior  that  oo- 
anta,  tbe  kiaô.  Tbe  aecondary  personas^es  aroaad  hii»  aho   ippe^  r 
by  bandreda  aader  tbe  akilful  obisel  of  tbe  acolptor  bave  no  r 
reaaoQ  for  exiatanoe  otber  tban  to  eoipbaaizô  beat  tbs  grandeur 
aad  poner  of  tbe  so7srai^D.  Ail  taat  ixagery  la  only  tbe  glon - 
fioation  of  tbe  pride  and  oaprioe  of  a  aioôle  «an.  Tbere,  if  a 
d7er,  ia  a  oonarcbical  art.  Qaite  otberwias  ia  tbe  statesent 
of  tue  décoration  of  tbe  abield,  la  tbat  tbe  entire  deacripfcion 
only  onoa  ia  nentlooed  tbe  kintf,  and  tbat  kinc;  bae  aotbiog  of 
tbe  oajeatio  and  terreble  kiaé  of  tbe  aciilptare  of  fineveb,  b 
before  wboo  are  pilad  a  beap  of  ae^ered  beada»  aad  «bo  places 
bis  foot  on  tbe  neok  i  of  rebala.  Tbia  is  a  éreat  raral  propri:- 
tor,  «bc  ''standa  où   bia  f arrosa,  leana  oQ  bis  aceptre,  aad  ai- 
leotly  looks  on  tbe  eara  f alliai  aoder  tba  aickle,  rejoiciaë  lo 
bia  heart,"^  Tba  presenoe  of  tbif  s^ood-natared  kiné  in  oae  al- 
one  of  tbese  Bcenea,  ia  a  détail  «ritboat  iaportance,  tbat  pas- 
ses alDoat  aapdrceived.  Hare  tbe  aotor  alffays  on  tbe  âta^s  la 
already  tbe  deioa,  i.e.,  tbe  peopla,  hera  tba  people  of  tbe 
oitf,  tbat  ail  tbro«  tbeœaeivea  before  tbe  anamy  to  dafand  tù- 
air  aenaoed  beartba,  and  tbat  on  tbeir  agora  are  présent  at  tt.  ^ 
jadlcial  debatas  preaided  o?er  by  tbe  old  aen,  natoral  aagistr- 
atea  of  tbe  gronios»  state;  tbere  tbe  peoola  of  tbe  village  «be- 
re  tbe  aen,  «onea  and  cbildrea  coooar  in  tbe  oonnon  labor.  '^he 
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poet  sloj^s  for  ail.  Ail  taïke  tbair  part  la  thèse  festivals  azd 
tlidse  daaoea,  where  thay  saek  reoreatioa  aod  forgetfaloeaa  of 
the  daagars  of  war  from  dèacaaaioos  of  loteresta  aod  tbs  rade 
labor  of  the  fielda.  It  is  already  the  èreek  life  wlth  eqaallty 
of  dattes  aod  of  rl^bta,  «biob  is  astabllshed  betireen  ail  tbat 
forias  a  part  of  tbe  aaae  tirban  groap,  Nitb  tbe  large  plaoe  re- 
aerved  for  oivio  fe  tivals,  for  enjoysanta  of  feeliag  and  iaag- 
ination,  for  ail  tbat  oan  reat  and  refresb  the  aoul,  reatore 
its  dlastloity,  tbat  always  rlaks  bela^  destroyed  by  tba  welgb t 
of  the  dall^  toll.  Thia  art  la  aae'^.édiBftsaed  to  ail  chlldraa  of 
tbe  City;  by  the  apirlt  aainatiné  it  la  it  truly  repablicaa, 

Oûf  is  astoaianaa  aot  to  find  aœoné  the  scènes  fiéared  on  tba 
shield  aoenes,  that  reprssant  reliéious  poaap  and  maritime  soenea; 
bat  f  by  aasame  that  the  poet  dasired  in  tnat  apisode  lo  presi^ri  ' 
a  cDîEplete  imaée  of  oontstnporaaeoas  lifa?  certain  aspectj  af  ■ 
tdat  iife  atraok  hiiïi,  and  ha   aaa  daacribad  tnam;    if  ne  h^d   nan- 
lected  othep3,  tnia  13  beoaaae  tbay  làce   not  ai:  tha  moment  pc:?- 
aanted  to  bia  ofilad.  or  toai  tbay  did  not  eaîer  the  achams  that 
he   bad  traced.  Ta  a  cartiio  measare.  oq3  can  divma  the  c&^son 
of  thoae  oœisaioas.  Rsli^toaa  oersaoûies  are  oslebrated  before 
6ha  altap  sitaatad  in  the  ooart  of  the  hoaae  or  on  a  hieh  plao-: 
thay  did  not  yet  bave  tûe  importanoe  and  aplendor,  that  they 
«ill  aaaams  «ban  ars  erected  thosa  teEDples,  «hich  *ill  aoon  be 
aractad.  It  ia  tbe  saae  for  the  absenoe  of  ahips.  The  Greaka 
do  not  life  00  the  «atar  like  the  borderas  of  the  "^ile  and  ?,a- 
phrataa;  ttaair  oivilizatioQ  is  not  closely  connacted  «ith  boat- 
in^:  their  strong  oities  *ere  at  aoise  distanoe  frocD  the  sea, 
aad  stranéers  ara  charéed  «ith  exportint?  the  prodacts  of  thair 
3oil  âad  indaatry,  The  îrojaaa  hâve  no  fleat-'  the  Greaks  in  the 
rliad  P03338S  only  transport  vsasela.  Tbe  ^raat  developrcaot  of 
the  loaiaa  aarina  is  later  than  the  tiœa  ^rhan  the  apic  pariod 
chose  its  theaaes  and  decided  on  ooatoara. 

We  ahall  not  oooapy  oaraalvea  hère  ^ïith  the  ahield  of  Hacca- 
lea.  It  is  tôt  toat  tnia  description  does  not  lend  itaelf  to 
mtarastin^  observations,  that  it  «oald  not  ba  profitable  to 
ooaapare  it  to  that  of  tha  ahield  of  Acbilles,  «hioh  sa^^ested 
its  ddea:   bat  tha  epio  fragaent  «hsre  it  ia  dsvelopsd  ia  near - 
ly  tîio  handrad  versas  dosa  not  précéda  th  7  th  oentarj.  ^mi 
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perfflita  the  iadloatioa  of  tûat  date  ia  eapsoially  toe  charaotar 
of  tbe  decoratioa.  Tbat  still  ooiprlaaa  scones  takea  froai  rsal 
lif6;  but  oaa  also  fiada  tbdre  theotes  dra«a  froai  uytbûloôy. 
Tnas  iQ  one  2oae  is  tûe  coabat  of  the  Caotaara  and  Gapitba.  at 
whioû  Atbena  and  Ares  ars  présent,  jas  as  Apollo  «itna  ses  it 
00  ooa  of  tba  pediœsQta  of  Olyapia.  gl8e«berd  ^apseaa  puraaaa 
tba  Gopgon,  tbs  chopaa  of  ifauortala  bed  by  Apollo  aad  tbe  aussj, 
tbat  in  irblob  tbe  iïataa  ara  âacb  nanôd.  Notaiaé  bettar  aarka 
tbe  differenoe  in  ti»e.  Tba  description  to  #hicb  ia  attaobad  t 
tbe  aaae  of  B3sod  beara  tbe  iapression  of  tbe  a^e  «heo  tbe  eplo 
poat  bad  oospleted  bis  toar  of  ^reeos,  and  be^an  to  laposa  on 
tbe  ioagination  castoas  dotirely  noval.  Tbis  teods  to  no  loojiar 
aee  life  axoept  tbroatfh  aytba,  tbs  fealiags  anâ  ileaa  ad?aaoe3 
in  It  at  tba  aiéût  of  lifa,  it  banoefortb  translates  into  tba 
laagaa^e  of  aytb. 

¥o\e    \.    \A2.    Çrvjnn.    G»i«c\\.    Uvj.x\b\|  eac^ .    p.    p^-?"?.    ëtwà^Vcxo 

Ta  obtain  an  idaa  of  tna  art  of  the  scalptor  in   tbe  ->  tn  ann 
^  feh  oentiiriea,  *e  h&ve   oniy  besn  abl6  to  ase   Soiser'a  ieaoric- 
tiona.  Vet  tûs  toiab  of  tne  Dipylon  fariilahed  ia   1-^^1  œoniiaiSDta, 
/fbich  tnere  ia  raason  to  rai^ârd  as  oonteiEpopaneoaa  *lth  tne 
oorapletion  of  tne  t»o  éraat  epios.  Tbtae  ara  fiénrines  of  ivo- 
py,  tbat  were  foand  in  an  interiusnt,  «hiob  tûe  style  of  the  v 
vases  eoolosad  scaroely  allo/is  ona  to  place  latar  tbaa  tne  fir- 
3t  olyœpiada,   Tbars  are  five  of  tbaa. 

V.    212~1^T>  »    le    \\^ot^V    H.    "iSowoWe    for    \\\e    oo\xr\€^\^    «WVv    «YvVcVv    Vp 
\\<i  i    Vent    ue    XV^e    cuXa    o^    \Ve    i\i\Ve\Vn, 

Of  tiic  of  tbaca  rattains  ûera  only  tbe  apper  part  of  tûs  body 
as  far  aa  tbe  bottoae  of  tbe  toiiJba  i^iè.    21),  and  tbare  ar^  tï^.  a 
legs  beloir  tba  knaea,  (?ié.  2?).  Vost  are  ao  brokan  tbat  naarl  v 
ail  dat&iia  bave  diaaopearad:  bat  e/en  oa  tboaa  lŒaj^ea  tnat  aav-i 
aafferad  moat,  ona  atill  aaes  the  poae  of  tbs  antiraty  of  tbe 
forœ  aufficlently  to  raootfniza  tbat  the  fiya  little  ft^ares  ira 
at  a  différent  aoale  and  œarely  replioaa  of  tba  aaae  type.  ?e 
ahall  define  tbis  type  by  tbat  of  tbeae  stataattea,  botn  iarî*- 
3at  and  baat  praaerved  of  ail.  (Plate  TTT  and  Pi^.  2^). 
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Tbe  statuette  ia  9.4^  ioa.  bl^â  aodl  is  aooatad  oa  aa  ivory 
tablât,  beiog  fixsd  to  It  by  iroa  tenons,  fhe   tane  tenons  alao 
serve  to  attaob  to  the  sboalders  tbe  aras  in  separate  pieoes; 
hf   tbe  DDodel  of  tha  obest  it  l3  reooi^Dized  tbat  tba  liage  is 
tbat  of  a  «oian;  the  projection  of  its  bosoœ  ia  particalarly 
apparent  in  tbe  profile  vie*,  ^}o  traoe  of  olotbing;  nadity 
appeara  couplete,  and  yet  hère  acd  in  anotber  of  thoae  iœa* 
lies  (Pig.  24)  ia  a  line  tightly  dratn  abowe  the  baanohes.fhiob 
gives  tbe  idea  of  a  narro«  ribbon.  Is  tbat  a  ^Irdle,  or  indaed 
is  it  neoessary  to  see  there  only  a  wrinkle  in  tbe  flesb,  lere - 
ly  a  3on76Qtioaal  indioation  tbat  oonoars  «rlth  tbe  sxa^gerated 
rédaction  preaented  at  tbat  point  by  the  fi^are,  to  mark  tbe 
border  tbat  séparâtes  tbe  thorax  fro»  tbe  abdoœea?  T  incline 
to  the  second  hypotbesis;  tendencies  of  tbat  kind  are  foand 
in  tbe  sost  aaoieat  Greek  acalptora. 

The  fiÊlara  is  ia  tha  attitade  of  absolate  iiaiBObility.  It  bas 
tbe  legs  in  oontaot,  aras  nanéing  /fitb  bands  eitended  and  plac- 
ad  asîaiast  tbe  tbigbs.  The  hair  is  concealed  in  front  by  a  bit^n 
cap  (polos)  deoorated  by  a  fret,  and  falls  yary  lo^  berind.  Xo 
betfôSQ  tba  sboalders.  It  ia  divided  iato  several  tressas  by 
vertical  lines  ia  eaob;  tbe  t*iatiaj2  of  tbe  locka  ooaposiaé  it 
is  indicated  by  obliqae  batobinés. 

Tbera  is  aoiae  stiffneas  in  tbe  manner  in  «hicû  tna  cap  ia  p 
plaoed  on  tbe  bro4,  in  tbe  nearly  rlgbt  angle  made  «ith  toe 
aeck  by  tbe  sboalder,  in  tbe  soveœent  of  thn  arsts  and  iesSa.  T 
The  body  is  restrained  too  aucb  above  tbe  baancbes  and  tlie  ab- 
domen is  lank.  Yet  tne  proportions  do  not  laok  oorreotnsss; 
tbe  aoalotor  bas  ^ell  marked  behind  that  projeotion  of  tbe  pel- 
ais, «hicb  distiQgaisbea  tha  fonaa  from  the  atan.  vOne  sven  feela 
m  tbe  slender  stataee  éiven  to  tbe  fi^are  a  certain  instinct 
of  alaéance. 

ffhat  is  lésa  saocasafal  is  the  head;  it  is  tfo  iar^e  for  tn- 

body.  The  artist  felt  a  rsal  eiberrasaeQt,  «hâû  11  «as  aecesaa- 
0y  for  biffl  te  rander  the  f&oe  litb  tbe  coœplaxity  of  its  déta- 
ils. Tba  aara  ara  placed  too  bi^b,  tbe  eyee  ara  too  large;  tûe 
nose  is  too  bea?y.  tbe  lips  ara  too  tbiok;  tne  cbin  is  flat. 
There  is  less  inexpérience  in  tbe  œanner  m  *biob  are  traated 
tbe  extreœities.  Tbe  banda  are  only  roaébed  ont,  and  if  the  f 
feet  are  broken  off,  it  is  aaen  by  anotber  of  thaae  statuettes, 
that  tne  artist  mada  oo  effort  to  lodel  them  «ita  précision. 
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Toe  ottier  laagds  raproduoe  wlthoat  aotable  variatioaa  tbe 
aaœe  îBotive.  One  of  thea  ia  alaoat  intact,  (Pig.  ?S  ).  fa  tiave 
daaoribed  a  reâaaed  oopy  of  tbia;  tha  oap  la  only  decorated 
by  vertical  Unes»  the  éraver  #aa  foaûd  t3o  lari?8  to  trace  the 
tarns  of  the  fret.  As  for  height,  t«o  otbar  iaagae  are  a  mean 
betjiaea  tuât  eatipe  flôapioe  and  tha  large  statuette.  On  ona 
oaly  tb  feet  are  laokioii^  (?itf«  ?4):  bot  tbe  satire  face  baa 
diaappeaped,  The  otba  le  bpoken  a  llttle  above  the  kaees.  (f^iê- 
91).  The  heài   «as  detaohed  and  «as  capèlessly  raplaoe^;  it  yras 
believed  at  the  first  ©oaient»  that  there  «as  aean  the  trace  of 
a  polated  beard,  ihose  laaa  «ould  hava  baeo  iodioated,  as  ia 
certain  Cypriote  statues*  bat  on  axaœininé  it  onore  oioaely,  it 
*i3  reooônized  that  this  rias  a  njere  illusion,  explained  by  the 
form  of  the  braak. 

Peaidea  pottary  and  the  atataettea,  tbere  #ere  collected  in 
that  excavation  aaite  auflaeroua  pièces  of  bone  inlaya,  that  iiu- 
at  aava  served  to  ornaiDent  boxes  or  other  ob.iecta  of  thè  sajoi 
aart,  Tûeae  are  diaka  ornaœented  bf;  a  atar,  lozanéaa  oisrasd  "  v 
a  aole,  a  rudely  iaitated  dolphin.  fioally,  one  also  obtaioeJ 
froiD  that  exca?atloQ  three  little  couched  lions  lions  iyin^  iz  m, 
of  gSyptian  faience  oovarsd  by  blue  enaaiei  (!?iâ.  ?^),  beneatn 
tbe  plinth  on  «hicb  tùey  reat  are  diatingoished  bieroélyonic 
oharaoters,  sodîe  af  #Qioh  oan  ba  decipnared  agaïa.  (Pié.  27).' 
Thare  is  read  the  naaie  of  Ahaee,  fhich  *a3  ased  in  ail  tiiSB 
ta   g^ypt,  but  «bien  seeasa  to  bave  becoaie  in  mare  freoaent  aat 
aboat  the  end  of  ths  ^a»   t?aipire  aodar  the  ^aite  princea. 

»ee    ïp>\.    ov&\\,    1^79.    if> .    n^,    Ko.    2*,    iWc^oefeT.    î)\e    Anf^l^    de  r 

Thess  lions  ara  cerbainly  of  oriental  fabrication!  ihe   stat- 
uettes oouli  also  then  be  objecta  iiported  froa  oatside,  Tbis 

hypotbaais  bas  presanted  itself  to  tha  icinds  of  soîse  arcnaaolc- 
^ists,  that  bave  aaen  thèse  fiéariosg.  le  do  oot  sbare  that  o 
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Opinion. 

Xot®  i.ip.\A?.  lom«\\».  Bu\,\et\.'n,  1B91.P.  441  -  «"^-oVe..  ce\t\0T>. 
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The  Ivory  came  fron  Afrlca;  bat  ooe  kaona  froa  tbe  toabs  «bat 
coQsaaiptloQ  «as  mada  of  It  io  Mycenaeao  (?reeo8.  f^or  tde  folloi. 
loi^  period  tba  Tiiad  and  aiyaaey  attest  tbat  ia  të©  forld  in 
«bich  tbe  Roaerio  poats  livad,  iodustry  ooaaooly  aaed  ivory  for 
deooratiaé  jaiiala,  aras  aad  farnitare;  tbe  question  ia  tben  oo  t 
that.  It  ia  entiraly  in  tbe  poseani  tbe  chara^çtad  of  tbe  figora. 
^bat  oaat  ba  foand,  if  ona  wisbes  to  establisb  tbat  tbaaa  stst* 
aetuas  «are  not  modalad  In  oraeoa,  are  oriental  prototypes  ol 
«biob  tbase  ara  copias.  I  bave  aoaébt  tbosa  protypaa  in  vain 
m  «bat  peaaias  froœ  Sgypt  and  Pûoenioia,  Tbia  ia  not  tba  poae 
tbao  i^ypt  asaally  ^ives  to  its  fiôares;  œen  and  goda  are  aloo - 
st  aliaya  repreeented  tbera  in  tba  attitada  of  «alking,  tbe 
left  foot  in  front;  it  is  furtber  rare  in  its  stataary  for  «o- 
«dû  to  appear  nade,  tba  tbey  do  not  at  leaa t  bave  a  liébt  dra- 
pery  fixed  aroaad  tbe  hipa,  Tf  ia  tbe  ivoriea  of  tbe  ôla.îs  oa- 
388  of  tbe  ggyptian  masaaiB  m  tbe  Loavre  are  ivoriea,  tbat  ap- 
proaoo  io  pose  and  appaarance  tbe  atataattes  of  tbe  0ipylon, 
notûiné  mdioatea  tbeir  source  or  «igJe,  and  aome   seesi  to  b«  of 
aaite  a  late  opocû;  it  fartbar  seems  that  tbosa  may  be  handles 
of  airrors,  of  knivaa  or  dî   spoDna;  no*  tbosa  Attio  statuettes 
by  tbe  uniformity  of  tbeir  attitude  and  tbe  plintb  tbat  suppor- 
ta tbeœ,  oao  acarcely  bave  been  laerely  idols,  and  they  aave 
aotbiQiè  tbat  recalls  tbe  Sôyptian  iinaées  of  a  divinity. 

Tbia  crotàtype  that  ne   ûavs  deaiandad  froœ  s;gypt  witnout  ras- 
ult,  pboenioia  neitbar  supplies.  Clotbed  in  a  loné  peploa,  is 
preaented  tba  feœala  figura  in  œontœants,  *bo3e  Pboanician  on  - 
âin  is  andâubtsd.  In   tne  otber  band,  tbera  is  a  sensible  reia- 
tionabip  bet<feea  tbe  statuettes  of  Atbsns  and  tbe  ifBage  of  a 
«Oman  èodeled  oo  an  ivory  plaqua,  fcbat  ne   foriBerly  classad  in 
tbe  natBber  of  «orks,  tbat  sould  be  placed  to  tba  aocount  of  Ri 
pboanioiaa  «ork3bopa,~  but  «a  do  aot  believa  tbat  tbis  assign- 
aient aboald  be  œaiatained.  Tbe  plaque  came  froai  tbe  05cropoli::î 
of  'laiBiBOt;  no/i  tbat  ne   bave  batter  studied  "^reciaa  arobaisaa, 
ne   abould  incline  to  rsdaoe  by  œaoh  tbe  part  proper  to  éiv^^  to 
t^boenician  industry  in  tbe  mvan  ory  of  tne  squiptcent  of  tne 
.Tiosfc  ancieot  tomba  of  Oaiiros.  ^e  sbould  not  hositate  tben  r,o 
recognize  tbera  tbe  work  of  a  r^reek  artisan.  Tbe  type  reprocf]- 
oed  by  tbat  relief  is  foreign  to  oriental  art,  or  at  least  i3 
only  found  tbare  very  late,  «hen  that  coull  be  inapirad  in  its 
tarn  by  iBOdels  craated  by  tbe  ooaat  tribes  of  ths  ï,^eAfl  aea; 
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OD  the  ot&er  band  It  !■  represeotad  in  tûe  oldest  oaisterlos 
Df  tbe  Cyolaâds  by  naaeroas  oxasples,  by  tboae  flst  ficfares  af 
vern  racie  «ork  aad  out  in  aarble,  aose  exasples  of  «hiob  are 
also  foand  at  Belplii  and  Attena;^  it  ia  also  by  Gypriote  terra 
oottaa,  that  do  not  belong  to  a  later  antiqaity,   The  ivories 
of  CaoiroB  and  of  the  Attic  toaba  are  diatingaiahed  froœ  the 
ppiaitive  stataattes  only  by  the  uae  of  a  différent  (Bateilal, 
by  a  fabrioatlon  already  «ore  akllfal  aad  by  ao  aniqae  trait; 
in  the  fiilarinds  of  Anorgoa  and  o  Antiparos,  as  le  tboae  of  l 
the  ceœetery  of  Alaabrla,  iastead  of  the  arsa  beiné  pendent  a 
and  attaofaed  to  the  haanchea,  they  are  croaaed  on  the  cheat 
bsneath  the  boaoo.  Like  that  is  the  aaxa  ooxplete  aadity,  the 
aame  appearaace  of  abaolate  imfBobility.  The  reaefablance  ia  œore 
marked  than  the  différence. 

KO\e    S.p.lAT.    See    Vn    ^uWeWtv,    iB<?5,    p.    2e<2,    Ko.    2.,    t^e    \Va\ 
o^    a«.\>evo\    otlfver    mûivu«en%«,    tVvot    \»e    \ie\\e\>e    \vox>e    \jeen    erroixeoua- 
\.\^    o\tr\,\5\i\«à    \o    X\\  t    ?Y\oe1^\.c\.o^^8 . 

Kote    4. p. 141.    Eendered    oerv^    çroH:oti\.ê    "o\^    SoVo»>ûtv    BeVuocV.     U>i  à 
ô.ee«»e«    nues    dox\a    X'^ort    oT\.eT\\o\    et    àoiwi    \,''ox»\    |fee,     \<\    ïieoue 
orcVoeoVo|\.Que .    ^.    if> .    2*7ô-a'aÂ. 

Kot*    ^.p.'VÂT.    ?\«\,o\Tfe    de    Vfcr\.    Yo\.    VI.    CVnoç.    9,,    SecV.    2. 

Xote    P.p.lAT.    Tfte    Bo»e.    Yo\.    1.11.    ?V|a.    a'7A,    3*75,    37<g, 

Thia   thetD8  of   the   apriébb  aade   «OisaD   *ita   acoîa   fixai   to    the 
tnigos,    *e   find   aôain  in  a   bronza   fiôars  of   ti3£  fflaseana  of   Atb- 
303,    îhe   statuette   ia   iiucb   oorroded,    and   appeara   to  date   in  a 
distant   aée.    The   head   ia  borne  on   a  V5r>  loné  aeck,    and   ia   as 
if   ont   *ith   a   knife;    the  nose  is   placad    vern  biéh.    Vo  oap,    bat 
%side   fporfi  that  détail,    the  idea  of   the   fabrication   àtroaély 
racalla   oqp   ivory   llflapitae» 

The   type   predeoted    tu  aa   by   tne   relief   of   r>aoEirD3,    tbe   3i%i- 
uette  of   the   Acropolia  and   the   atataatteâ   of   tû3   ^erainicos   thùs 
appear  to   be  nothint?   but   â   vrariânt  of   tna     crsated    by   taa    tribaa, 
«hose   *ork   ia   eapeoially   knofn   te  ua   by   certain  ceaetaries   of 
the  Cycladea.    The   f abrioaî#iorî  of   thoae   iflBaées  #ae   lotimately 
oornectei    *ith    tha   most   acciart   of   ail    reliôiDns,    tne   forahip 
of    th  (   dead.    It  iiaa  follo^ad   beyood   ^v^n    tne.  '^yceasaî/i   t%è^,    1' 
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lae   of  tti03e  fiéarinoa  naa  bean  foan:3  at  Thera  m  a  t.D;i,o,  tùi:; 
:^ricl-;'o  1  ;.  /K..w:  of  gaonôttioal  atyle.   Ail  thos^  stataettea  fa 
foand  10  tû8  tombd,  tûat  ace  of  aiarbld,  olay  or  ivary,  oaa  on- 
ly  Da  images  of  a  divinity  protôctiag  the  dead,  ima^ea  ttioaght 
to  play  a  part  analo^oae  to  that  filled  im  ggyptiaa  sepalobrae 
by  tha  fiéainef  of  ^lazed  olay,  that  are  oalled  "ouahabti"  or 
reapoadants.  One  «ill  nota  the  oap  plaoed  on  tn«  heads  of  t#o 
fiîJieiaaa;  It  already  appaara  aooBstiaas  in  the  prinitive  tar- 
ra  cottaa,  and  is  a  bsaddreaa  toat  olassical  art  réserves  for 
divine  paraoaaôea. 

noti 
Tf  it  be  propar  co  ate  in  oar  fi^ariaaa  Pboenioial  loaportat- 

iona,  bat  the  devôloptnant  of  a  typa  created  by  tos  Greek  las)^- 

ir 
nation,  it  maat  be  there  a  aansibls  relation  betiiean  the  atyla 

of  thèse  statnsttaa  and  that  of  the  otber  «opks,  that  ona  la 

oorrect  ia  attribatiné  to  tûe  aame  period.  ^oii  that  rasemblaQ- 

ce  exista;  it  «fill  atrike  the  ayea  of  every  critic,  nno  i^aacàa 

hiQBââlf  âgainat  /raat  ia  cailed  the  opieataè  ûoipa^e.   DoaDtlesî 

tne  sialptor  ia  hare  m  advanoe  of  ths  oeraiLic  paiater,  as  the 

goldsaiitù  of  the  Myoenaean  due  nàs:    bat   aside  froaî  that,  thsrs 

is  in  both  the  aaoa  interprétation  of  tna  naman  fora,  the  saaK 

aloagated  propoptions,  the  aanee  afk^ard  readenaé  of  coi  Imes 

of  the  faoe,  the  aaia  oorizontal  shoaldepa,  tne  aame  linanéalàL' 

shape  of  tha  oust,  tna  aaaa  oonvantional  oon traction  of  the  bo  ly 

ât  the  top  of  the  hips,  the  aase  ne^liëênca  in  preadotia^  the 

hands  and  feet.  If  ons  conaiders  the  only  aocasBory  coapriaad 

by  the  state  of  entire  aadity,  there  is  the  aame  aéreament;  tûe 

ocnamant  of  the  oap  of  iha  principal  fiéara  ia  nothiné  but  tha 

fret;  non   thia  nuotive  ia  aéain  foiind  on  the  aatua  vasea  fchat  ac- 

ooapany  theae  ivoriea  iû  the  toib  froi  «hico  thay  ^are  takea. 

s^roffl  tne  fabrication  of  theae  vases,  iinepe  tha  éeûietrical 
âtyla  has  not  yat  attalnad  the  rigop  of  ita  prinoiple  oy  tne 
inaertioa  of  tha  ttaïao  fiéare,  ^3  incline  to  believa  that  the 
entirs  depcait  to  fhich  belon^  theae  ivoriaa  dataa  rather  fron 
the  ?  tha«ithe  7  tn  cantary.  l\ir   atataettes  ^oold  than  be  sar- 
lier  thsi  the  oldest  aculptorea  of  oolorsd  tafa  found  on  the 
Aoropolia  of  Athaaa.  The  taœplaa  that  tne  iatter  decoratad  aodli 
aoaroaly  nave  bean  bailt  bafora  tha  7  th  and  '^   to  centariea. 
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^ittà  tbe  ivorlas  of  the   Dipyàoa  the  biatoriao  la  perbaps  nearer 
tbe  Atbeaa  of  tbe  i^ireobtbaiâes  tbaa  tbat  of  of  ^itaStratoa  a^oA 
Hippiaa;  bâti  ba  oanaot  regapa  ^itbiidif ferance  tba  figuraa  in 
4blob  be  beliavaa,  tbat  ba  bas  tf  saluta  tbe  oost  anclsnt  «on- 
atnaata  of  Attic  soalptara. 

Tbe  facts  ara  very  differaûl  ia  the  figHrloes  of  terra  oottd 
tba  appear  to  corne  from  Bootla.  aaâ  tbat  oiiist  llkaitise  be  idi- 
ois  proteotlQé  tba  toob.^  Tbose  dolls,  for  ooa  oao  soaroely  0 
ûive   tbem  a  différant  nanaa,  ba?a  tba  fora  of  a  bell.  Tn  3onie  t 
tbe  legs  are  attacbsd  by  a  métal  wire  belon  tbat  bell  (Plga. 
?B,  29);  othera  bave  not  raoeivad  tbat  appeodage.  (Pit?.  29). 
Tivo  clay  knobs  mark  tba  places  of  tba  breaats,  ?y  tbe  {oanoar 
in  jfbicb  the  belly  of  tbe  bail  la  daoorateâ  by  designs  traced 
«fltb  tba  brasb,  it  seems  tbat  tbe  «orkaan  desired  to  reprasent 
tbe  goddeaa  as  olotbed.  The  fabrioatioa  lâ  aia^alarly  oora  bar- 
barie bare  tban  in  tba  stataattas  of  Ataena,  and  it  bas  beea 
baaad  oa  tbe  charaoter  of  tûa  ootivea  tbat  oroanant  tbase  iaa- 
j^aa,  to  deolara  tbat  tbey  are  earlier  tban  tbs  vases  of  tba  Di- 
pylon;  it  bas  baen  aaid  tbat  tbe  baœaQ  fléare  àii   û2t   appssr  la 
tbô  pepertory  of  toe  aotiveLi,  tbat  are  dra^a  oa  tba  bodiiea  of 
thèse  dolls.  Tt  i  i   neossaaary  to  ranoanoe  tba  use  of  thia  ar^a- 
aeat;  tbe  Loatrs  ûas  rBosatly  aoqaired  aa  i5oo  of  fcbts  kiad,  i 
aroand  *biob  tbe  braab  bas  traoed  a  scène  tbat  is  ons  of  tbe 
favorite  aottoes  of  tbe  painters  of  the  Dipyloa,  dancing  ^o-nea 
boldiné  eaob  otbar  by  tbe  hands  (Pié.  ^l).  fîlvsn  bafora  tbe  pro- 
of  waj  tbQs  icade,  ona  ooald  oocpare  tbaia  fiéurinas  to  tbs  At- 
tic vaaes;  it  toald  bave  safficed  to  nota  tbe  reseœblance  exia- 
tiné  bet^ean  the  rendariaj?  at   tba  bead  in  tba  paintinës  of  tb- 
ose  vases  SBd  in  tba  modelin^  of  tbe  fteotian  statuettes.  Tba 
aana  Iobi^  naok,  a  cylinder  tbat  nevar  ands;  tbe  saise  Ioqë  poia- 
ted  obin;  the  saœe  projection  of  tbe  noaa,  tbat  pro.ieotia^  bet- 
»ean  t«o  ^reat  roand  eyes  «itb  no  iadicatioo  of  a  fBOotb,  éived 

^  h  A 

to  tbe  iibole  appsarance  of   tba  profila  of   a  bird.    fher©  is   lo 
tbe  paintinéa  of  tbe  Dipylon   sacb   a  convention,    tbat  ia  no   l^s 
aaive   tbaa    tbat,    fblch  on   tbase  dolla  serves  ta   indioate   the  a 
arœa,   bare  reppesentad  by  t*o  rods  of  olay  C^iga.    ?^,    ''l),    ana 
tbere  bein^  paintad  on   tbe  body  of   tba  bail    ('it?.    29). 

Xo\e    \.p.\50.    ^o\\«8\ix,    ?\4>4TViRe»    X>eo\V«tv^es    en    terre    c\x\te 
0    àftCOToWoTv    t^^^^^^^^oiue.    V)ioi^viBetvtg    p\ot.    VoVo    1.    p.    \2-4î>. 
Thèse  roda  isaôes  «aï:  tben   be  contsiporary   ^itb   tba   vAses  of 
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tba  Qeraoïicoi,  aad  ooe  oanaot  be  aarpriaed  to  find  thaa»  ?ery  i 
inferlop  la  tAbrication  to  tba  atatoettas,  that  «era  0Ar7ed  at 
Attaeas  at  about  tbe  said  tiae.  The  preoious  aaterials  «are  sa- 
trastad  oaly  to  aaleoted  artiaaoa,  «bile  tba  pottar  naatifaota- 
red  oheaply  for  tbe  people. 

A  «ork  of  soalptare  tbat  caa  be  rogarded  as  aearly  oootenipo-- 
raneous  Nit  tbosd  dolls  la  a  plaqae  of  torra  ootta  foand  at 
g^ina  neap  a  dsstpoyed  teapLe,  œixed  «ith  tbe  rasalas  of  ail  s 
sorts,  yasea  of  tba  geofflatrloal  style  bpoken  into  a  thouaaad 
Dieoss,  broken  idoks,  aoarabeasas  and  little  eaaieldd  earteen 
pots.   Tbe  ifflâée  «as  nade  by  staapiaâ;  it  rapresacta  a  «oaan 
in  fron  vie*,  tbat  a  sort  of  akipt  clotbaa  froai  the  ;5ipdle 
to  tbe  feet.  Tbe  apper  part  appaara  aade«  Botb  bands  are  app- 
lied  to  tbe  breasts  and  asas  to  praas  tbain  to  força  oit  tbe 
ailk.  Tbe  orocess  amployed,  tbe  radene js  of  tba  exacatioû,  tba 
arraage(B3Qt  of  tbe  balp,  ail  ooncar  in  éivin^  to  tbe  relief  an 
appearanoe  of  ?ery  hiéb  antiquity.  Tbere  are  at  the  top  of  tbe 
plaqae  t/io  hol?.s,  wbich  Indicate  that  it  4*3  saapended  fpoi  a 
/vall.  Tbis  ^aa  a  votis'e  aoouaôat,  aad  to  ail  appearanoe  «as  an 
ifliaôe  of  Apbrodits. 

Ko\e  \.p.i5\.  lv>V<e»er\.*.  iP95.  p.îe^-'ieA. 

If  «a  bava  said  notbins^  bera  af  ^lyptioa,  it  ia  ao  beoaaae 
tnare  do  not  axiat  intaj^lioa  datini?  froa  tne  13  tb,  9  tb  aad 
3  tb  oeotariea:  bat  it  is  very  difficalt  to  diatîn^alsb  tbese 
iatas^llos  froa  tbose  datias?  la  tbe  Vyoeoaean  a^a,  or  frois  tbOBS 
beloû^iaô  to  arcbaio  C^recian  ar^.  :vhâa  tbe  enôra/er  attaoka  s 
atone  or  aetal  aod  only  reprodtioea  tbe  forsa  and  types  creatsâ 
by  tbe  stataary,  by  aaltiog  tbaos  to  tbe  narron  diseosioaa  of 
cbe  bezel  of  s  rin^.  ^^oi  tbe  «orks  of  stataary  ara  lackin^  to 
js  for  tbe  eatire  tiœe,  tbat  corresponâa  to  tbe  ooipletion  of 
tbe  soie  period.  î?,very  critarion  thaa  ia  laokiQi?  for  ua;  ^e  oan- 
not  define  by  certain  cbaractariatioa,  aaoûé  tbe  mtaélios  tbat 
oear  tbe  sark  of  nit^b  aatlQaity,  tboae  wbicb  it  is  aëreed  to 
âttribdte  to  tne  period  opened  by  tb  âofiao  invasion.  Very  f ^ * 
intaôlioa  bave  bean  fouad  in  tbe  toibe  of  tbe  âge  of  tba  Qipy- 
lon;  to  the  aaiall  naaber  of  tboaa  aentioned  «e  add  oae  tûat  ai  m 
frooB  Beotia,  a  flat  and  oearly  reotao^alar  atone,  «bers  tbe  en- 
^raviné  représenta  a  «omaD  clad  in  a  loné  rope  and  raisiné  tbe 
left  an,  faoed  by  tuo  birdd  ayaiDDetrioally  taroed  to  tbe  oiita- 
ide.  (7iénette  on  p.  1S^).   Tbe  tbenie  ia  borroued  froa  tbe  re- 
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repertory  of  tbe  Vycsnaaaa  artiste;  but  tùô  axeoutloo  la  aamiEa- 
ry  aod  neglliîdDt.  It  is  tae  saœe  for  soae  otber  stooss,  tbat 
are  attribated  to  tbe  aaaie  period  iiith  aoaa  probability.  3o  so 
aone  OQ  «hlcD  the  flgares  of  aeo  an i  of  horses,  It  la  beliaved 
are  aeso  tbe  aarks  of  the  prooeciareB  la  désira  tbat  charaoten- 
Z6  tbe  ^eoaetrioal  style. ^ 

Xote    \.p.\51.    Co\\\ttKOiv.    J(o\e    «ut    dee    t^^vk\e»    o    d*cor    ^rooe. 
i^jiemoVre»   de    \o    Société   dee    iktvWouoVr  e« .    p.    55. ")    ?\|.    ?.    %e\|Vt 
ot    «toive    Va    0.5\    Vnc\\ . 

Kote    î.p.i'Sî.    îur\»»i^|\.«,T .    iKenVf  VVcVe    *M»e«iv    lu    Ber\\,n.    Bea- 
Gt\Te\.>o\ml,   der    icBcVxiVtteti   SteVne    Viv    AnWc^uarVu»,    1\    p\o\e8    \,tv 

TQen  «e  aboiild  refer  to  aootber  tiae  by  ail  oieaoâ  tbe  sequ* 
sQce  of  tbe  blstory  of  glyptios.  fbat  cooipletsly  justifies  tbe 
part  tbat  xe  bave  takon,  is  tbat  noffbere  in  tbâ  two  poeina  is  a 
mention  of  a  aeal.  iThen  Ulysses  is  ready  to  depar'  from  Alkin- 
003,  aad  la  occapied  in  plaoio^  ia  aafety  tbe  présenta  tnade  to 
bioi  by  tbe  Pbeacians,  be  abats  tbeoi  in  a  ooffer;  bat  be  doas  n 
aot  bave  tb  idea  of  attacbio^  bia  seal;  by  means  of  a  ooapli> 
oated  aysteœ  of  kaots  bs  seeks  to  prevent  tlje  opeain^  of  tne  c 
casket  darioé  nie  aleep  ia  the  ocarse  of  tbe  voyage,   Tbs  f rx -- 
dare  tbat  he  employa  éives  reasoû  to  think,  tbat  mea  vgry  raw- 
ly  used  a  aeal  m  tba  sociaty  «bere  Homer  livad,  ??by  bad  tbey 
renouQoed  tae  practice,  ?ery  Mènerai  ia  primitive  Ireece,  and 
tbat  later  «oald  become  in  oarrent  aae?  ^e  do  not  kao«;  bat 
tbe  indications  to  /ibiob  »b  bave  called  attention  appaar  to 
render  probable  tbe  hypotbeais  of  a  décadence  and  taœporary 
éclipse  of  ^lyptica,  fbicb  «ould  raappear  «itb  aoalpture  af- 
ter  tba  7  tb  centary, 

note  ^.p.\52.  Odijiaaev^.  Vlll  ,  kk^-kk"^-  tet  ?\irt«Bn|\,«r  met\-t\.- 
oxv«  ao*e  seoXa  o»oné  t^e  V.ntof\Vos,  tVo\  Ve  oWrVbuVe  e  \o  t\\\* 
perVod.     Uoe.    18,     T3 ,     ï^\  ,     'è?^^  , 

T   18  «itb  païaimé  aa  4itb  élyptics,  Ma  atroke  of  fortaae  h 
naa  preserved  to  aa  for  tnia  period  tba  reœains  of  frenos  of 
tbe  kind  of  tnoss,  #bicb  by  a  son;  of  miracle,  bave  been  foun5 
beneatb  tbe  raina  of  tbe  palaces  of  Tiryns  and  of  Mycenae.  On 
tbe  otber  band,  one  finda  notbiné  in  either  pocn,  tbat  ie  rsl- 
ated  to  tbe  art  of  tbe  painter.  Tt  ia  probable  tbat  in  tbe  in- 
teriora  aa  on  tbe  façades,  the  plaaterinè  received  a  colofioé, 
and  tbat  rfcoanàs  of  aome  extant  «era  snoloaed  or  dividsd  mto 


IS4 
panels  by  baads,  nhosd  oolor  w&s  aore  vivid  than  that  of  tbe 
^ronadi;  but  qo  alIasioD  la  «adia  to  soeaes  tbat  daoorateâ  tbe 
prlncely  hoaae.  Tbis  sileooe  la  explained;  tbeQ  tbe  oeraoio 
paiater  oo  longer  koe»  hou  to  givo  aojr  décoration  to  bis  vas^ 
es  otber  tban  geoisatrloal  ornaient,  and  tbeo  ooald  not  be  fomà 
in  3reeoe  artlsta,  wbose  brasbes  #ere  capable  of  repreaentlng 
in  tbe  panels  of  tbe  nagaron,  as  at  Ttryns,  tbe  obase  of  tbe  « 
ffild  bail»  or  aa  at  Mycenae»  processions  of  taorsea  and  narriorâ/ 
of  scènes  of  conbate. 


Cnapter  T7.  lodastrial  Arts. 
!•  OeraiBioa. 
Oae  reoallB  the  éray  pottery  of  Hiaaariik,  fbose  icfflaina  are 
foand  in  éreat  abandance  on  the   Trojan  hill,  froœ  the  aeoond 
to  tbe  flftû  oitids.  Thls  la  a  pottery  of  paate  iBaxdd  «itb 
aiall  p6bbl3s,  tith  tbick  «ails  faabioned  by  hand  aod  deoora> 
ted  by  iooiaed  deaiâna  filled  /litb  whita  clay.^  Tfaa  sane  rastio 
pottery  also  aboands  at  Tiryna  and  Wyceoae;  it  la  le  s  rade  tb - 
Qte,   and  ia  thera  foand  *itb  vaaea  deoopated  by  tûe  brasb.  3th- 
ariflae  only  on  th  sitea  of  ppehlstorio  oltias  doas  it  appaar, 
in  ooapany  «Ith  tbs  lorka  of  a  «ors  skilfal  art. 

note  2.p.lo4.  J^t^etv.  j^V^-t,  \SÇ^S.  p.  \\\,  \18. 

3a  the  Aoropolia  of  Atbena  in  the  éravel  tbât  forss  tha  ^ro- 
and  on  îihicb  jisps  placed  tbe  edifioea  of  tûa  S  th  oentapy,  hâve 
besQ  oollectâd  fra^oaenta  of  tbeae  nonoobrose  /asâs.  Tbara  is 
one  »bspe  a  projeotioa  fpon  tbe  masaive  yrall  ia  pierced  by  om 
of  those  holea  throaêb  *aa  paaaed  a  oopd,  before  men  kne»  no* 
to  fopoB  the  eaps  froni  the  body  of  the  vaae.  (PiiJ.  ^^).  Tne  app- - 
aarance  is  hère  very  priositive.  The  vaae  psrûaps  dites  baok  afc 
the  time  «ûeû  the  Acropolis  paceived  its  first  inbabltanta; 
bat  one  «oald  no  attribut©  saoa  niéh  antiaaity  ta  fragmenta  ")  n 
(fbicb  are  incised  trianéles,  ooncsntric  circlea,  cbapleta  ^t 
îfhorled  leavsa  (^iè*   ^4);  tboas  aoti/es  riae  in  iiôbt  on  a  tr- 
uand of  *ell  poliahed  bro«a  olay, 

The  preaenoe  of  tbeae  fragments  in  tbe  subsoil  of  the  Aorop- 
olia  farniabes  no  indication  of  date;  bat  evan  tbat  pottery  ia 
foand  in  tbe  tomba, of  tbe  Oaraoïicoa  of  Atheas  /fith  painted  /a- 
sea.  Rare  ia  a  fraiSnent  of  an  aryballoa  *ith  fiiared  aarfacea; 
The  «0PkiTi9Q  atâffiped  in  the  clay  an  ornameat  «hoae  ourve  is  scr- 
atcbed  in  fine  linea,  and  icakea  one  think  of  certain  ahallB  ("^ 

'Intil  4hen  ^as  thia  fabrication  prolonéed?  It  hàà  aoi   fallaii 
in  <  désuétude,  Jiùsn  after  aeveral  centariea  ooea  pamted  on  \ï\  c 
clay.  rt  continaed  to  aupply  vaaea  for  domeatic  aaea.   Tt  aiuat 
Qave  been  particiilarly  active  in  «eatern  Greece,  where  len  onl  y 
ooiaenced  vary  late  to  euploy  painted  pottery.  Bat  e/en  in  cm  - 
trea  like  Atbena  and  oorintû,  it  has  al^aya  been  reprasented, 
at  ieaat  by  ^^ach  vaaea  aa  tha  asaphora  and  the  oithos,  «ihich 


«ère  intandied  to  oontain  oil,  fine,  and  soœetiœea  tha  retnaina 
of   the  dead  (?ig.  ?o).  Tbose  vases  often  reappear  aa  «ell  aa 
a  decoratioQ  execatad  iitb  tbe  point  or  stanpad  «ith  a  roller; 
bat  nQ   sball  give  to  it  bat  a  liisitad  piaoe  in  oar  reaearobes. 
The  painted  vaae  alone  la  a  «ork  of  art. 

XoXe   i.p.lÇ?).    J>>\^cti.    j»\.\X.    IBça.    p.    \2«-i40.    Tive    «orne    po\\er\^ 

ose    ot    6oXo«kN.8,    to^»    ^^*    trax\«\, \\,ot\   >ae\M(eeTv    t.lt\e    A^cenoeon    »t^\,  e 
atvà    tVve    |eometr\,co\    recWWiveoT    s\>^\e. 

glor  a  looé  tiae  tbe  arobasolo^ista  bad  eyes  only  for  the  beau- 
tiful  forks  of  tbe  oeramista  of  tbe  S  th  and  4  tb  centuries: 
aboat  2S  yeara  ainoe  they  beêan  to  distinéaisb  certain  vaaes, 
tbat  dltbouôfa  froffi  differen  sourcea,  appeared  to  tneas  to  pré- 
sent eoouéh  traits  m  oomaBoa  to  form  tbe  Œost  anoient  of  lihe 
éroupa,  tbat  bad  do  be  atadied  by  tbe  biatopian  af  ^pecian  oer- 
afflics,   Tbat  place  naa   assiéned  to  them  becaaae  of  the  obarac- 
tar  presentad  by  tbeir  ornataentation.  Tboas  vaaea  «ara  ail  ex- 
ecuted  on  tbe  Jiheal  «itb  clay  akilfally  prepared,  The  foroos  a 
are  variaà,  «ith  construction  already  skilful  and  oftsn  oaopy; 
bat  on  many  of  tnose  pièces  àll  ornament  la  «bat  la  zevueà   éeo- 
înetpical.  ît  ia  oaly  fopœei  by  coaibinationa  of  lioea,  especial- 
ly  of  stpai^ht  llnea,  tbat  run  parallcl  to  tfdcb  otner  or  naet 


+     •  ■.  -'   ■  i> 


àfld  lûiecsect  at  différent  iai^lo^:  noi  .iu  i:i:j^.-;  uv    t    yi.H(i\    :u- 


animal,  nat  a  aotive  tbat  evôn  diata.itly  recillà  tbe  f«orii  of 
lifa.  ma  artist  aaafBS  to  ignore  toia  «orld;  dûq  Noali   a^y  tn- 
at  de  bad  never  known  only  tbe  abatract  fora»,  aacb  as  he  dre/î 
it,  m  tbe  minerais  tnat  cryatallize,  tba  cbsiaicai  affinitiea, 
partioalarly  aaob  aa  tbe  uatQeoiatioian  présenta  m  the  tracing 
of  nia  fi^ares.  Amon^  tbe  vaaea  of  carefal  exaoation,  bat  fe* 
nave  tbaa  abataiaed  frooQ  makiné  any  allaaion  to  tbe  exiatancc 
of  oréanized  bainga:  bat  tûaaa  are  tboae  tbat  it  ia  proper  to 
33l2c:  as  typ33  of  tbia  very  pecaliar  at/le,  beoaasâ  tbe  ayat- 
CiB  bas  loeen  applied  to  it  io  ail  its  riéor  f^ig.  ^7). 

tetvWotv    \o    X\\o\    cVoa»    ot    oo»e«,     qx\1    ^or    VovjVné    ^orned    o    &«poro  - 
\e    cXo«»    ot    ^.Viô»,    X>eVoi\ta    \o    A\ .    Co*xe    ^7vir    ^eao\\\.cV»  le    der    ^^iv- 

\e    ot    ^^«^    Acoàe*v.    ^t    ''fV.e»vt\o,    çyv\.\  .\\\.«\ . ,    C\.o«»e,    VoV,    LXIY.    p. 
'Ç.O'n-^?.?^.    Conre    '(xoà    tVe    «erVl    V,»»    ot\    et*\\.re\.\n    t\«.u    rnoWer,    ot    e 
aeexnè    correcWa     ol    t^*"»^    «Vep.    I^k    o    acoonà    ^|e«o\r,     V\  e    repV'ved 
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^  \.nàeA»c^»\.à\.  ieVt».  Xo\.  LXXllî.  ç.  221-250^.  Conxe  touwl  o 
»ore  co»^e\*i\t  ovv^^<^i^^  ^"^  iae\\i\|,  i^  lk«seToo«,\<atvV  e\c.  187=:.  y. 
22\-2SaV,  ^^  Te^Weà  \«\,t\\out  o\)onÀouVv^|  \\\«  W«ft\a,  \Dut  «of^en- 

«\\\\  *ore  pTecV«\otv.  i04i«t.V,  etc.,  Vetter»  of  i^.  coxv»e  \o  1. 

The  dsoorator  ootild  not  adliere  long  to  ttiaL  tco  aarrof  aod 
paraàQxioal  aset&od,  Ro«3ver  iogenioas  ha  was,  be  oever  dariv- 
3d  froffi  llodar  oroaiseot  bat  a  aoall  oaabdr  of  dlâtlaot  arrao- 
^âooQta»  Bo«  did  àa  raalat  tbe  tloptatloD  to  retsedy  that  povcf- 
ty  by  seeklQg  elaevhsre  «bac  «as  not  givaa  to  bis  by  tbe  play 
and  Goofasion  of  ail  tbose  oarvas  aod  atraight  llaes?  Mixad  d. 
ffltb  tbose  abstraotioos»  tbe  least  bit  of  reality  assamed  by 
cOQtraBt  a  slnéalar  valae;  It  broke  tbe  eonotony  of  tbis  déco- 
ration» that  becaoïe  beavy  ead  coœplicated  «ithoat  avar  âuiooeea- 
iag  la  belDg  anlsated, 

Tf  life  thas  reoonqaered  its  ciébta,  iibia  la  at  firat  tiaiid- 
ly  and  alœoit  sileûtly.  Tbere  la  a  oertain  vase  oq  «dIoû  it  u 
reprasented  ooly  by  ooe  or  t»o  palotloi^â  of  very  ssiall  Inaéea 
of  aqaatio  birda  or  of  goats  (PlJJ,  ^^).  glae^bere  ooe  aeaa  tfio - 
38  laiagea  already  aastise  isore  îipoftâace,  eitbar  in  taedaelvaci 
or  by  tbe  place  asaigaed  to  tneoB,  ^fana  and  ibexea  forai  filea 
tbat  fill  one  of  tbe  banda  on  tbe  body  (pig.  39).  or  indeed 
one  saea  appear  thara  otbar  aniaiala,  that  requipe  Œora  apace, 
lika  tbe  horse  (Pig,  40).  Tbare  are  also  objecta  «bara  tbe  éeo- 
aetrioal  design  aeema  to  be  aiaplified  to  forther  serve  only  to 
aarround  tbe  apacea  on  iblob  aore  at  tbeir  eaae  tbe  blrd  and 
iihs  borae  (Pig.  41)  or  tha  goat  and  tbe  bird.  'Vbat  ail  tboae 
vA8d0  otbertflae  bave  in  oobibod,  ubatever  tbe  figares  acatter- 
gd  oveP  tbei  *itt  tûe  braab.  la  that  thèse  are  not  angaéed  in 
an  aotton,  that  oould  intereat  tbe  «ind.  Tbeea  ara  tbare  only 
to  aaaae  tbe  iaind,  like  tbe  ooncentric  cirole»  aa3  tha  frets; 
tbey  are  œerely  ornaifiental, 

winally,  ne   ooie  to  lOPka  on  «biob  tbe  t#o  seriea  of  aotives 
existlng  on  vase.:  of  tbe  second  speciea  bave  attalned  tbeir  fa  II 
developœent.  Tbe  conbinationa  of  linea  aliaya  retain  tha  aaae 
place  tbere.  9ae  to  tbe  prsoiaioo  of  draxing,  tbay  offer  ail  t 
tbe  plaasara  tbat  tbla  systeiB  of  décoration  coispriaea,  «bere 
it  la  îEoa  skilfally  esaoaivad,  bat  at  tne  siina  tiae  tbe  isa^as 


that  are  eaoloadd  io  tlia  oooBpartaeQts  rasorved  beiilia  to  take 
AQ  entiraly  différent  obaraoter.  £700  tbe  aoiaal  la  nore  thao 
aooessory.  Tba  tiaaaa  fl^ara  appears  la  tbe  flrst  plaoa,  it  la 
aaltiplied;  It  ahoiis  Itseîf  aader  differeet  aapeota  io  soeses» 
Boob  as  reprasaotatloQS  of  fanerai  cereaoniea  and  of  oonbats 
on  laad  or  aea  (pig.  47). 

It  seens  that  in  Attioa  tbe  painter  sade  tbis  deoieive  atep. 
'^early  ail  tbe  vaaas  of  toe  geoisetrioal  atfle  aith  figuras  «e> 
re  foand  in  tba  ootintry,  aoae  of  theo  at  p.gina,  glaasla,  and 
in  tba  aabarba  of  Atheaa,  aoatly  at  Athana  itaalf  in  tbe  oaaa- 
ters  of  tbe  outer  ^eraoicoa  adjoining  the  gâte  oalled  tbe  Di- 
pyloD  (doable  gâta).  Tbeaa  vaaaa  are  indead  tbe  prodaot  of  At- 
tia  indostry.  Wby  aboiild  one  aappose  tbat  tbay  «ère  broaght  by 
ooiBineroa  froa  oatsida?  One  oanoot  allage  tbe  sligbtest  indicat- 
ion to  aapport  tbat  bypotbaais.  7bare  is  to  be  soagbt  tbe  cen- 
tra of  production?  Bo*  ia  it  to  be  explained  tbat  tùis  place, 
froo  ivbicb  coma  sacb  a  gréai  qaantity  of  vasâs  atainpêi  /litb 
tbe  seal  of  a  «ery  partioalar  tasta,  sboald  not  bave  ratained 
in  its  ceoeteries  sosa  eicaïuplea  of  its  o/in  sanuf actare.  Tbe  sjp- 
poaition  ia  tbe  more  iaprobable,  aince  tba  sdiI  of  Attioa  fum- 
iabea  an  excellant  clay.  fba^  provaa  tbat  the  qaality  of  tbe 
eartb  tbere  very  early  ga?e  riae  to  tbe  indaatry  of  tbe  pottar 
i3,  tbat  even  tbia  aaae  of  ceraiBicoa,  tbat  an  arban  district 
aeena  to  bave  borna  in  ail  tiaee;  it  aigaifiea  "the  qaarter 
of  tbe  pottera.**  $>inally  aoae  of  tbase  vases  bave  a  beiâhi. 
tbat  aven  aïoladaa  tbe  idaa  alilaportatèon'  T  sa^n  tbose  tbat 
atood  over  tbe  tosbs,  ivbere  tbay  parformad  tbe  purpoae  of  abe- 
les  (Pig*  4?)«  Tba  «orkaan  coald  give  tbao  tboaa  iitsenaiona  aai 
«eigbt  only  becaase  ba  kne*  tba  be  bad  only  to  tranaport  tbeœ 
to  a  aapalcbre  qaita  near  nia  iforkahop»  Plaoad  on  a  broad  pla- 
nk,  tboae  aaoraoas  artioles  #ere  adaptad  te   paas  «Itboat  accid- 
ent over  a  amall  dis  anca;  but  tbe  difficaltias  wonld  bave  bet^n 
alisoat  innaoerabla,  if  it  bad  ttaeQ  naceaaary  for  tbeai  to  nake 
a  long  journey  by  land  0  by  saa, 

It  is  traa  tbat  ona  of  tbe  sioat  carefal  «orka  o  tbia  fabrica- 
tion, tba  vaaa  of  Oraidia,  caaa  froa  a  Cypriote  aaoropolia,  ani 
tbere  bave  been  collaotad  in  the  Peleponeaaaa  and  even  in  c^ici  - 
ly  soaa  fragaants  of  tba  aaaa  pottary,  tbis  is  baoaaae  tbat  af- 
ter  tûia  epocb  tba  forkabopa  of  Atbena  laborad  for  aiport.   Du  l- 
side  of  Atbôna,  tbia  pottary  ia  only  foaad  ia  iaolated  axanjplîs 
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1q  ooaatriea  ?erf  diataot  froo»  aacb  ottier.  If  Beotia  also  fab- 
rloatad  aaaeroas  vhaea  «itb  fiâlarea,  one  feels  in  thaï  tbe  loi- 
itatloQ  of  types  oreated  by  tbe  pottara  of  Atbdaa. 

Xo\e  \.p.\60.  >ft\.»toVT«  àe  V^^rt.  YoX..  111,  v>  •  '?02-'70*è  Qivà 

rUtû  tbe  vaaea  ûf  tbe  Dipyloo  tbe  avoIutloQ  of  tbe  âleonetri* 
oal  atyla  reacbed  its  Unit.  Pros  tbe  (soseot  tbat  tbe  ioa^e  c^ 
œan  entsred  tbe  field  of  tba  vaae,  it  oould  not  fail  soon  to 
iQvads  It  eatirely,  or  at  laaat  to  sake  itaalf  tbe  beat  part  t 
tbera.  t^ooapyia^  sore  apaoa,  it  ia  eolar^ed;  it  «ill  be  nore 
at  aaae  for  varyin^  its  attitudea,  and  to  ex^raaa  nore  faaliaââ 
and  idaas,  dae  to  tba  diveraity  of  8a)}jecta.  To  tbat  ivaa  sapa- 
oially  devoted  tbe  afforta  of  tbe  paiater,  and  tbe  liaear  orn- 
amaat»  «rbicb  ^aa  at  firat  tbe  priaoipal  tbinâ,  no  lon^sr  aerved 
bii  to  daoorate  tbe  parta  of  tbe  field  tbat  tbe  fiôare  sas  »il- 
liog  to  abandoâ. 

Tf  there  be  a  jlearly  defined  groap,  it  is  tben  tbat  foritttïi 
tbe  painted  vasea  reproduoed  above  and  tbose  reaeœbliné  tbeai: 
but  Abat  place  do  tbeae  vaaeB  oocupy  In  tbe  looë  aariea  of  tbâ 
oreâtiona  of  Grectan  éeniûa,  and  dba  ia  tbeir  relative  a^e? 
Tbat  ia  the  qaeatioû  propoaed  at  tûe  beginâing  of  tbia  stady; 
it  i3  aeceasary  to  reply  to  it. 

'^hea   men  oofflffleaoed  to  oall  attention  to  tbass  aonaaiônta,  My- 
ceoaaan  civilization  bad  not  yet  riaen  froo»  tne  eartb,  Tbey 
bad  no  iûforiuatioa  on  tbe  prebellsnic  period»  tbey  kae»  notn- 
iDé  of  tbe  oeramios,  *bo3e  proaacta  Jiere  preaerved  in  tbe  ton- 
bs  of  Myoenae  and  of  lalyaoa,  or  tbeir  fraéisanta  atre^  tbe  ao- 
il  of  tbe  Cyolopeaa  eoclosarea.  In  tnoae  conditions,  it  «aa 
nataral  for  tbaœ  to  oosoanoe  by  attribating  to  tbe  vaaea  of  ôe- 
omertical  daaién  tbe  bii^beat  antiqaity,  tbat  tbe  atind  could  t 
tben  conceive. 

On  tbe  iiorro-f  of  tbe  axcavationa  of  ^chliemaan,  tbe  point  of 
^ien   bad  ohangad;  tcianca  found  itaelf  in  présence  of  oraatioos 
of  oeraœica  ankno»a  till  tbat  day.  ^bicb  /isre  oioat  anoient,  tb  3 
vaaas  «ith  ôeoaetrioal  décoration  or  tboae  cbaraotarized  by  fc 0 
aae  of  a  décoration,  tbat  demanded  ita  favorite  fBOtivea  froos  t 
tba  imitation  of  planta  and  sea  animais?  Tbey  foald  bave  been 
œacb  eiDbarrasaed  to  décida  tbe  question  of  priority,  if  tbey 
bad  bean  compelled  to  base  tbeir  jad^aaent  only  on  tbe  direct  c 
cotnpariaoD  of  tbe  lonaiisata.  Aaauie  a  oritic,  tûat  for  bota 
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klnda  oaooo'  knon   nhere  aodl  la  «bat  coipaoy  they  neie   oollaoted; 
âdsitatlon  nill  be  alloved  to  bln.  Plaoed  aear  tba  yaae  i  Jaat 
rdpreseated,  tba  vasea  ternad  Myoaaaaan  rvoald  aeas  to  baar  tbe 
aiarks  of  a  oore  advaacad  art.  Wbat  removea  ail  ancertaioty  are 
tbe  oirouiBstaaoes  tbanaslvas  of  tbe  disoovery.  Notbint^  is  bett- 
ar  aatabliabad  tban  tbe  oivil  ooaditlon  of  tbe  vasea  «biob  bws 
as  ornaœaats  braaobas  of  flowars,  tbe  ivy  and  tbe  algaa,  tbe 
octoptia  and  tbe  naatllas;  tbey  are  legaoies  from  tbe  aooidtieà 
tbat  lived  la  an  âge,  tbat  séparâtes  froao  bistorlc  tioes  tbat 
aarles  of  li^ratioas  aod  ooaqaeata,  «biob  tradition  calla  tbe 
retara  of  tbe  Heraolidss  and  tbe  Doriaa  iavasiOQ.  As  for  tbe 
vasda  «bera  tbe  ornaaaat  la  eotirel;  llaear,  tbey  are  not  foind 
iBixad  «itb  tbe  reliefa  of  tbat  first  âge;  tbare  ia  oo  raaaias 
of  tbeffi  la  eitber  tbe  ditobea  of  tbe  Myoaaaaan  aoropolia,  at 
7afio,  Spata  aod  Meaidi,  or  at  Salyaoa,  In  tbe  oitadel  at  My- 
oeoae,  bardly  a  fê«  piaoea  bave  beaa  collsoted  on  tbe  surfaoe 
of  tbe  érouQd.  Tbe  only  poiat  *here  tboae  fra^aienta  -ippcar  m 
oaœber  is  tbe  aite  of  tne  palace;  bat  toera  only  io  a  layer 
oofflposed  of  tbe  ruins  of  tbat  édifice  bave  tbey  beea  colleoted; 
at&ong  tbe  rabbiab  of  tbe  buts  bailt  over  its  ruins,  perhaps 
long  aftar  tbe  daetraotion  of  tbe  royal  reaièence.  Tt  ia  tba 
saine  in  tbe  lo^er  oity»  oae  bae  foaad  lesaons  of  tbat  sort  nei- 
tber  io  tbe  doisad  toisba,  nor  in  tbose  excavated  in  tbe  rock; 
ûQ  tbe  otber  band,  tbey  bave  been  aot  rare  in  tbe  rabbiab  obs- 
fcraoting  tbe  entraaoes  of  ail  tbose  aspalcbres.  Tboss  appear  to 
bave  beea  violated  for  tbe  aoat  part  evsn  io  antiquity,  doubt- 
leas  fbea  tbe  norians  iiare  establisbed  at  Argoa,  aad  tbe  déca- 
dence of  Mycanai  bad  ooaseaced.  Tben  «era  aixed  fltb  tba  earto 
reaovad  by  tbe  banda  of  pillagera  tbe  fragœeats  of  vaaea,  tbat. 
tended  to  replaoe  the  ancieat  pottery,  «bose  fabrication  «as 

éoioi^  to  ead. 
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If  oae  seeke  a  oriterioa  tbat  pepoiits  œope  preoiaioa,  it  is 
fouQd  in  notai.  With  the  MyoenaeaE  vaaes  one  fiada  only  bron2E 
bôBidda  ths  preoiaaa  netala;  bat  apsea  of  iron  are  faraisbed  i:^ 
the  tOBba  of  tbe  cdraaiooa  of  Atûeas.  to  whloo  are  due  th6  la£  - 
i^eat  aad  OBoat  beautiful  of  tbe  vaaes  ^Itb  ^^eoadtrloal  décorat- 
ion,^ ^o»  iron  doea  not  appear,  and  atill  it  «as  eatiraly  a 
rarity  toiard  the  and  of  tûs  Myoenaeaa  period.  At  the  tltae  *ib- 
ea  oriîiiaatdGi  tbe  aaniSs  that  satersâ  loto  tbe  compositloa  of  l 
the  Tiiad  and  tbe  Odyaaey,  it  ia  atill  not  «aoh  lésa  ôeneral  t 
tbaa  bronze;  it  naitber  aappliea  the  iiarrior  «itb  bia  cairaas. 
bis  Bfard,  or  tbe  point  of  bia  apear.  Tbe  vaaea  ffitb  /rbioa  «fe 
are  hère  occopied,  conteiBporaaeoaa  iiith  tbe  use  of  iron,  are 
than  later  than  tbs  yaaes  faabioned  by  tne  potters  of  tbe  aôe 
of  bronze. 

|rec<\>ve,    p.    22.-24.    t)tlm»\er,    Tut    KeVrovoVe    0»    D\p\^\oiv.    ^,*,\\\en. 
iliVtt.    legÇ.    p.    2«T-SC)0.>.    BTflcVt\er    ox\à    PerxvVoe.     ^^\.u    A\t\.»cVver 

rf  to  entirsly  .iuistify  thia  aasecïioQ  otudc  proofs  ara  reaai- 
red,  one  oan  add  that  tha  vasea  «itb  éeooaetrical  décoration  ar  5 
connected  by  maeaaible  gradations  te  tnoaa  oailad  proto-Attic, 
proto-Peotian,  proto-nonataian,  «hiob  tnsaaslves  hâve  intlEâi  . 
oonaecfcions  -titb  tbe  vaaaa  ^ith  black  fiéapea  of  tbe  ^  to  cent - 
ary,  that  are  dated  irithin  a  fe«  yeâra  by  tbe  inscriptions  tr^i - 
ced  on  tbeœ  and  tbe  sub.jects  represented.  Tt  ia  the  sama  for 
tbe  Wyoenaean  oerafflioa,  ^hat  replaces  ia  oonnected  #ith  ita 
predeoeaaor  only  0^   vary  looaa  bonda;  tbose  tbreada  ar ■  ao  th- 
in  that  men  ha?e  had  aoia  trouble  to  peroeive  tbaiB,  «bich  oau3- 
ed  to  be  tboaght  tbat  there  «as  in  Sreace  at  a  certain  time  an 
âbrapt  and  alœost  complète  mterraption  of  indastrial  activicv. 
Tf  bhat  hypotbeaia  maat  only  be  admitted  ander  réserves  thaï 
ace  indioated,  it  is  ao  lésa  astabliahed,  that  even  by  tbe  f ac  l 
that  it  haa  base  able  to  aeem  orobable,  the  art  from  «bien  ^âs 
denved  the  oeramica  of  Vycene,  «as  re.iectad  in  a  verf?  distant 
paat. 

Tb  ia  nataral  to  aappoae  that  the  naoat  ancient  of  tbe  vases 
of  tbe  sc-called  sîeoflaetrical  atyle  are  thoae  on  «hich  there  % 
are  only  intersections  and  combinationa  of  lines,  «itb  no  or 
nearly  no  allusion  to  the  «orld  of  life;  it  aaema  loéical  aia:^ 
to  eee  m  the  appearance  of  tne  fiéares  aa  ^dvance,  jc  jL  12  3^;:^ 
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Jeaira  to  adfaaoe»  aad  \o   ret^ard  as  laore  récent  tban  tbe  otbers, 
tbose  flQoaaoDeats  ffbere  figures  ente  loto  tbe  oompositioa  of  s 
aceoea,  wbose  seose  say  be  seized  1d  spite  of  tbâ  a«k«arâaeâs 
of  the  draiïiDg,  Oa  that  aooount,  tbese  are  tbe  6reat  vaass  fo- 
and  iû  tbe  oemeteriea  of  Atbens  and  of  Uettsia,  <bicb  fora  %hc 
last  tariBS  of  this  aeries;  bat  dbile  âdnDittia^  the  extrême  pr- 
obability  of  tûia  Qypotbaaia,  It  ie  importaot  to  atate,  tbat 
in  tbd  saxe  toabs  on  wbiob  nece   set  tbe  amphocas  aad  orateraa 
for  peraona^es,  one  fiods  pièces  of  aaaaller  diffleQaloaa,  that 
bava  no  ornaoaent  otber  tban  linear,  (Pig.  4^). 

Yet  tbera  ia  one  trait  by  wbicb  ia  emp  aaized  tbe  oloaa  rel- 
ation that  ocanecta  the  vaaea  of  the  Dipylon  «itb  tboae  on  Jib- 
iob  tbe  ornaaieat  /laa  not  allowed  tbe  ioaertioa  of  tbe  fiiiîare. 
Tbia  trait  ia  tbe  instinct  of  rbytbts,  a  rbytbm  tbat  raoalla 
tbat  of  arohiteotare.  dû   tbe  piecea  *nere  bliere  are  no  ioaaées, 
as  on  tboae  irbere  images  aaaaoe  oost  importance,  tbe  eatirs  vis- 
ible sarface  is  dividaà  iato  aeveral  spaoea  by  bç^nda  of  ieeo 
blaok,  tbat  tocard  tbe  bottoai  and  top  of  tna  body  are  reinforc- 
sd  by  a  ro#  of  thianglea  or  sa/iteeth.  (Sig.  44).  Tûe  borizontii 
bands  thaa  oreatad  ia  tbsir  tara  are  divided  by  vertical  bars 
loto  panels,  tbat  reoall  tûe  oaetopea  of  the  Dorio  frieza.  Ta  t 
tbe  iaterior  of  each  of  tboae  spacea.ia  a  motive,  tbat  acoapi- 
83  its  ffliddle.  îbis  ia  a  oroaa  aarroanded  by  coacantric  circUs 
(^iga.  ■^7,  4S),  a  fylfot  (??ig.  S2),  or  foar  leavaa  arrantîed  io 
foriB  of  a  crosa  (Piôa.  4<^.  lO)'.    also  â  lozan^e^witûin  four  tn- 
anglea.  (Pigs.  47,  Si).  Elaesbere  is  a  bird  (?ié.  41),  a  ûors^ 
(ffig.  40),  or  t»o  boraea  faoinô  eaob  otber  (Pig.  49).  i?iaally, 
ffbere  tbe  batsan  figare  plays  an  important  part,  tbeae  apaces 
are  larger.  The  iœagea  tbare  are  al*aya  ancloaad  in  tbe  aama 
faabioa;  bat  tbey  occapy  ail  or  nearly  ail  of  a  band.  Tbe  cha- 
riot raoas  and  files  of  ahips  extend  around  the  vase  nitbout 
the  vaae  nithout  interraption,  tonard  the  bottooQ  of  the  body; 
the  apper  part  of  that  ia  devidad  by  ths  stroné  projaotion  of 
the  ears  into  t«o  panels  in  *bioh  is  displayed  tha  poujp  of  tn? 
obaeqaiss.  In  tha  principal  acane  tne  bed  on  «hich  tb3  daad  ix- - 
at.i  ia  piaoed  on  a  chariot,  forDss  tbe  centre  of  tha  aceae  ans 
dominâtes  thj   personages  ranéed  around  it,  Tboae  are  ail  of 
the  aaae  heigbt  and  in  tha  aama  attitude'  thay  are  in  tha  aaœo 
aaiiber  on  each  aide  of  tha  oatafalqne.  ffveryfhere  prevaila  In 
axaot  ayiBBaetry.  (Pié.  4?).  Tha  aatue  tendency  ia  aaaaifdstea  m 
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tùe  skllfally  saoaged  contrast,  on  tbe  one  band  bet^aen  tha  II 
liéûta  oa  nhiah   tbe  fii^ares  are  detaotisdl,  aad  on  tbô  other  the 
dark  zouqb   tbat  cover  t)io  sotiro  foot  of  the  vase,  aa  well  as 
tbe  aiple  fret  tbat  ornaaeûta  toe  border  of  tbe  oratsra  or  tt» 
aeok  of  tbe  aosphora,  Tbere  is  parsaed  a  vary  tboagbtfal  netbod; 
ffbatever  tbe  coiBposltion,  tbe  paioter  no  looger  bas  aaob  to  1 
learn.  If  tbat  paioter  alresdy  bas  a  oorreot  idea  of  tbe  condi- 
tions of  àhe   art,  jvbich  oaaaea  bis  work  to  retain  in  tbe  enti- 
rety  an  entirely  priaitive  ofesvAftèer,  that  is  tbe  obaraoter  of 
bis  design.  Tbe  paioter  dépends  on  tbe  potter.  Tbe  latter  e»p- 
loys  a  olay  «itb  grain  aa  fine  as  io  tbe  i&ost  carefal  Myoenae- 
an  vases.  Bis  vases  are  of  a  yelloff  tooe,  sore  or  les»  rosy, 
on  jfhioh  is  vigoroQ£ly  prominen  tbe  blaok  of  tbe  painting.  Tti  3 
forme  are  leaa  naœeroas  tban  tbose  of  tbe  Mycsnasan  apoob;  th- 
ey  ooapriBd  tbe  oratera  and  tbe  aspbora  as  récipients  of  grsat 
capaoity,  toe  oanocbOvî  ^s  a  7333  far  pourinè,  th^^  skyoûo^  âà 
one  for  driakiiàg»  and  tbe  pyxis  as  a  ,ie»8l  case.  Wfaan  one  cood- 
paraa  tbese  to  tbe  Mycenaean  ceraiaics,  be  faels  bioaelf  in  tbe 
présence  of  a  différent  estbetios.  certain  forais  entirely  diB- 
appear,  like  tbs  tall  vaae  »itb  long  and  alender  foot,^  the 
elQgant  "aigoire*  tiitb  roand  lip,^  tbe  vase  for  tbe  sâddle,^ 
and  the  boro  for  driaking.   Tbe  rounded,  short  and  sqaat  sbapsa 
of  tbe  Egean  pottaries  give  place  to  iarger  and  more  aaasivs 
vases,  in  ^biob  the  straiôht  aad  oylindrical  construction  doai- 
inates.  Tba  liyoeaaean  bydrla  aad  oanocboe  bave  short  necks,  41 
ffide  aboalders  and  roand  aides. ^  The  bydria  and  oecnchoe  of  t 
tbe  geoasetrical  style  bave  tbe  neok  vsry  Ioq^  in  forœ  af-a  Ion?* 
tabe,  acaroely  any  sboalder  and  straigbt  sides.  Vyodnaaan  vases 
are  generally  of  aoderate  diaensioas,  tbat  make  thea  eaaily  b 
bandled*  Hère  one  finda  bimaelf  in  présence  of  vases  aaob  Iar- 
ger and  diffioalt  to  «ove.  Tbey  aoaetiaes  become  colossal.^ 
"Of  t/fo  ampboras  of  the  aassiia  of  Athans,  one  bas  a  heigbt  of 
S.?S  ft.  aod  the  otber  of  S. 91  ft.  To  sbape  and  barn  pièces 
of  aach  heigbt  reqaired  rare  «astery  in  tbe  /lorkœan.  Ine  of 
tbe  peoiiliarities  that  distinguitbes  tbe  aapboraa  and  crateras 
is  tbs  original  arrangeœeot  of  the  ears  («"ig.  49);  tbey  take 
tbe  forœ  of  a  pair  of  borna,  tbat  are  reveraed  aod  curve  to^ari 
tbe  groand,  lika  thoae  of  tbe  ran.  (Cataloâae  no.  SI?). 

«>\\\c^  ^e  V08  pVoced  o  V,  ON»r  àVspofeoV  It^e  àvo»V.t\f«  «xeculeà  ^y(  v 
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texiii,  «i^^eiv  Vve  preçoreà  )^\.»  Oo\o\o|ue  àe«  ooae«  v^^^^««  <i^vi  musée 
de  \o  »oo\e\e  orcVkoeo\.o|\K\ie  d^AWeiveB.  l,por\»,  lU'ïe.  Iiv  B\\>\\o- 
t^eo^uea  de»  ecoXea  t^ai^co\.«e»  de  Boue  «\  >\liei^«,  poT\  S.'^, 

Xotft  l.^.iee.  i?\.«\o\,r«  de  V*Ar\.  Yo\.  YI  .  T\.*.  4<a2. 

)(o\e  2,.v.l€^.  "î^e  «orne,  ?\|.  468. 

Xo\«  3.v.\ee.  T^e  «ome.  ?\^.  A^'T- 

i(o\e  ^.p.lfe.  "îYve  «Q»e.  ?Vt.  AT3. 

note  «i.p.iee.  "Î^Rft  »o%».  ?\t«.  A«e,  4^A,^ee,  AT^,  A8«  etc. 

Xo^e  l.p.l?*?.  1.  ?ottVer.  )&ueee  de  Louvre.  oo\o\o|ue  de«  ooe - 
es  oiKt\Que«  de  terre  cmWe.  Port,  i.  Tp.î,\A-îi2. 

Ooœpared  to  hia  pradooeasora,  tùe  potter  is  then  ratber  in  ai- 
vaDoe  of  tbsai;  bat  one  cannot  say  as  m\xQh   for  tba  painter.  At 
least  OQ  tbe  vasea  by  ??hioh  tbe  sarlss  la  cloaeâ,  tbare  ara  ais- 
bitioûs  uQkno«a  to  hia  predaoeaaora,  aoae  af  thôŒ  ùad  yet  atDsn- 
pted  to  rspceasQt  sjch  simple  acenea  aa.  thoae  decocatini?  tba  en- 
oraoaa  vaaea  œade  at  Atbena  for  to  ba  placad  on  tomba.  Py  the 
boldaeaa  of  tbat  atteœpt  and  by  tba  happy  barmony  of  tbe  faner- 
ai arrangemant,  tbe  paioter  of  tba  Dipylon  annoancea  tbe  futur- 3; 
bat  hia  e^ecatioa  doea  not  correspond  to  tbe  oonoeption»  Very 
firm  «hère  it  only  oonsiata  of  that  play  of  linea  #hicb  intere^ 
ata  tba  eye,  it  becomas  obildiab  and  almost  barbarie  «bere  tbe 
paioter  andertakea  to  imitate  liviag  forma.  Tberc  ia  tben  to 
be  diablsgalfbad  in  tba  «ork  of  bia  braab,  the  purely  liaear 
deai^Q  dfdi^tftat-vof ktha  figura,  tbe  moti7es  of  the  first  are 
more  or  lésa  developed»  and  are  formad  on  ail  tba  vasea  f ithoj  c 
exception,  tbat  coœpoae  tbia  aeriea;  on  tbe  contrary,  tba  fié- 
are  only  appaars  on  certain  of  tbaae  vaaea.  Alone  becaoae  it 
introducea  in  tbe  nork  of  tbe  artiat  tûa  isatSa  of  man,  ibe  in- 
aôe  ekpreasivc  aaoné  ail,  it  ia  aora  intereatiné  it  tbia  déco- 
ration; bot  it  doea  oot  reaain  leaa  eatabliahed,  tnat  /rhen  this 
style  lias   constitated,  if  did  not  aas  the  fiéire,  and  it  al/iaj'â 
kneff  ûo«  to  do  «itboat  it;  it  in   «aptinô  on  many  vaaes  foon^  11 
the  tomba  of  the  Dipylon  and  oontaiporaneoua  with  tboas  tn  /»n- 
icn  it  bolda  more  place.  tike#iae  dhere  it  appears  to  bave  aope 
importance,  the  fiéare  tben  al«aya  retaina  in  this  style  the  c 
cbaraotar  of  an  aivantitioua  and  belated  élément. 

^o  description  oan  define  ail  tbe  motives  ooœprised  on  tois 
type  of  linear  oraaœent,  Tbiai  motivea  are  firat  the  horizontal 
bands  an!  vertical  bara  connectinjJ  tbem,  bands  and  bare  tbat 
sDpply  the  principal  lines  of  the  décorations,  tnat  are  aa  ito 


framenork  and  skaletoa,  la  the  banda  and  ia  the  spaoes  ao  eacij- 
aed,  tûe  bruab  ia  anxioas  to  leave  no  vacancies,  and  haa  thro/in 
a  very  denae  filliné  of  dottad  Unes,  oblique  hatohinga,  onav- 
rona,  zl^zaâl  braids,  aimple  op  eut  trianôlea,  alao  thoae  *itb 
opposad  vertexda,  lozengaa,  oheasboard  sqaarda.and  simple  or 
beat  opoasea.  The  fret  is  one  of  tbe  motivea  for  nhioh  the  art- 
iat  baa  tbe  oioat  tsarkad  liking.  SoœetitDes  tbe  fra  de?elops  ôq- 
tiraly  arouad  the  oirounufersace  of  the  neck  or  of  the  foot. 
(Piga.  4?,  SO);  aoœa  traoea  iâ  one  of  the  panela  of  the  body  it 
appeara  only  in  a  fra^iaentarp  atata  (P'ig.  ^^).  Tts  aaign  ia 
aosâtimea  vstj   aiouple,  ae  it  fill  racoain  in  claaaioal  ârt^  else- 
«here  it  presaatd  projaotioaa  that  aiake  ita  oatline  couples. 
(Fi^,  ni),  One  Jiill  note  the  fréquent  uae  of  the  fylfot  cross 
made  by  the  deoorator  (Pl«Ja,  40,  42,  S2).  One  aaka  in  that  cas:;, 
jihat  18  the  origin  and  meaning  of  tfaia  inoti7e?  Ta  it  aaerely  de- 
rived  fpoDD  the  fret,  a  fret  ont  into  t«o  parts,  that  ûava  beau 
broQéht  togather?  la  it  a  syiabol,  that  is  aierely  a  double  of 
the  fhael,  jihiob  like  that  représenta  the  aan  in  ita  daily  mo/ i- 
oiant  m  its  proéresa  tûroaéh  apace?  What  causes  ms   to  inclina 
to  ihe  firat  axplanstion  la,  that  one  ilao  aoaietiaiea  finda  on 
thsds  yasas  and  sœployed  m  the  aaïue  mannar  as  ths  fylfot,  an- 
other  naotive,  fhich  »itb  ita  1^  branchas  is  evidantly  only  a  v 
variant  of  the  fret  (pig.  44).  On  tha  otner  the  fylfot,  ^hicfc 
ia  anknoiïn  in  the  naolitùio  apoch,  ia  aeitner  foand  it  Hiëypi,, 
Ghaldaa,  Aaayria,  nor  in  Phoenioia,  «hila  one  aeas  It  appear 
at  Hiaaarlik  on  a  laad  statua  and  espeoially  on  tha  soinniaë 
disks.  Tt  is  lackin^  on  Vyoenaean  pottary,  bat  a%   about  the 
tiœa  that  the  Greak  potter  laviahed  it  on  nia  vaaea,  ita  ase 
ia  ooïKion  le  the  prehistoric  peoples  of  north  Ttaly,  the  val- 
ley  of  tbe  Danube  and  Soandinavia.  Greeka  and  RoiBans  «ill  re- 
çoive it  in  the  haritage  froœ  theeir  distant  anoeetora,  «ith 
thea  it  ia  foand  on  the  monaisenta,  *here  according  to  tha  pla- 
ce it  occnpies  and  the  acoompanyiné  inscription,  it  aeeoja  to 
be  only  a  mare  ornament.  glioally,  it  ia  certain  that  m  ^ndia 
and  in  the  extreœa  Orient,  amonâ  tha  Buddhista,  ander  tha  naiDE 
of  svastika  it  bas  a  raliëious  siôalf ication.  Tna  probleœ  is 
propoaed;  «a  do  not  charge  oaraelvaa  *ith  ita  aolation. 

\Ç9'\.    CVop.    2^.    TX    \\oa    been    propos»*    \o    »ee    \,t\    \.\\e    ^vi^to^    o    ^ 


t^t^ive  ©t  o  nou\\\w«  «V\^  four  or»«.  (,ftou»mo^.  Le»  \VeoT\«8  àe 
\o  |ei^e&e  o  llyoenee.  p.  14,  \n  Beoue  oro^^oeoXofVoiue .  \Ç'B5. 

0T»««,  \\  V»  o\»o  \\\at  t^e  feo^etrVcoV  «\^\«  IVd  tvo\  \>orro«  Wa 

AU  the  œotivea  .jjst  oite^  are  rsotlliaear.  Tbe  carvea  that 
dominate  ij  Mycenaean  décoration  play  only  a  seoondary  part  h 
bere*  There  le  a  certain  pièce  «bere  tbe  fleld  has  no  décorat- 
ion other  than  lartfe  ooooentrio  oirclea  (Pitf,  S3).  3n  other 
vases,  oirolss  of  v^arf  sisall  diaaeter  «itb  centres  indioated 
by  a  point  are  joined  toéetûer  by  tangent  oiirvea  (Piga.  39,  S3); 
^bas  one  obtains  a  oontinaoaa  aotive,  irbose  appearanoe  recallâ 
tbat  of  the  ornaisant  knofo  ander  tbe  aame  of  continaed  acrolls. 
Large  oirclea  are  foand  exoeptionally  on  vasea,  fbare  tbe  baœ- 
an  figure  appears  naar  tbat  of  tbe  borae  (?ig.  S4);  bat  tbeae 
are  aoagbt  in  vain  on  tbe  aaipboras  and  orataraa  of  tbe  Dipylon. 
There  the  oircle  no  longer  appaara  as  ao  indépendant  «otivB; 
if  it  atill  appaara  aaruetidea,  thia  ia  ooly  to  fiil  tne  aiddir 
of  tûe  panel;  coaibinad  «ith  tbe  close  lab  of  tbat  caiBpaot  des- 
ién,  it  does  oot  a  tract  tbe  aye  (Pié.  4S).  Besidea  tne  cirolr. , 
îioen  fcbe  éeometrioal  atyle  ûaa  reacbed  itt  fall  ^avelopmant,  i  : 
acarcely  adaits  tne  carved  lins  except  ii  tïio  motivea,  to  *hicn 
it  accorda  bat  a  modarate  laportance.  Ona  of  tibasa  ia  a  ver? 
elongâtad  oval,  that  aervea  aa  a  sort  of  roaette  /litb  4,  f   or 
-,   branches;  (Pié,  47);  by  indefinite  repstition  it  alao  forais 
a  aort  of  oollar,  that  aoaetiaea  siirroanda  tbe  body  and  aoiii3- 
timea  tàe  foot  of  tbe  vaae  (Pig.  SS).  The  otber  active  ia  a 
raveraed  oarve,  «hoae  tarna  imitata  tboae  of  a  for»  cra^iioé 
oa  tbe  droand  (Piâ.  "^l).  Tt  servaa  to  fill  certain  light  zones, 
that  the  painter  haa  aiade  a  la*  to  aevar  leave  void. 

Tbis  spiral  of  very  poor  appearanoe  is  bera  the  sole  reœains 
of  thoae  apiraès  «itb  oapricîoas  aorolle,  tbat  occupy  ao  aacb 
apaoe  m  tbs  Mycenaean  décoration.  Tt  bas  oean  asked,  «hafcher 
it  Is  not  neodâsary  to  aeek  in  ftjlis  laoBiilinear  ziâzaë  tbe  or- 
igin  of  tbe  fret.  To  obtain  tbe  fret  it  iodeed  aafficcs  to  ch- 
ange mto  atraigbt  linea  tba  regii.ar  curves  of  tnis  spiral;  tr 
thiia  oae  siibatitatea  a  aeriea  of  riébt  anélaa  for  tbe  roaadg  f 
those  allçroatiné  banda.  Ta  tnia  actaally  tba  procsdara  f ollc>w  - 
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foUa«ad  by  the  ornaœsntlst?  The  ^orïB   of  tiie  basket-aaker,  «g 
«eaver  aadl  eobrolderer  preaôot  exaoples  of  tbe  fret  io  aora  t 
thao  oDe  coaotry,  nbere  tbe  syateo  of  aotives  of  irhioh  It  foras 
a  part  do  not  sedœ  to  h&vQ   been  preceded  by  aootbar  «itb  a  dif- 
férent priooiple.  Tbe  hypotbesla  furtber  bas  notblng  in  coatca- 
dlctioa  /fltb  tbe  splrlt  of  tbe  style,  «bosa  û«q  obaraoter  la 
Its  7dry  proDoanoed  tdodeocy  to  atiffen  ail  liaea,  to  iiivs   tb> 
dtB  oo^bare  the  sappla  flaxares,  tbat  they  présent  la  tbe  «orlâ 
of  life.  Tbla  teodeacy  osuat  œaoifeat  itaelf  evea   ibère  tbe  dee - 
i^ner  ezceptlonally  adopta  soaetbla^  else  tbaa  atraigbt  linss. 
le   bave  (sentioned  a  onotive  «boae  oontoar  offera  aoine  aoaloj^y  to 
tbat  of  a  leaf  (»ig.  5S):  bat  bo«  diataat  ia  tbat  analogyî  On 
tbe  MyoeoaeaQ  vases  tbe  leaves  are  attaobed  to  tbelr  pedanclea 
aad  are  freqaently  coonected  by  tbese  to  toe  braoob  tbat  beats 
theœ,  and  are  aoequal  aod  tend  in  différent  direotiona,  as  on 
tbe  plant.  Likeiise  one  divines  there  behind  tbe  rosette  tbe 
flojfer  tnat  farniabed  ita  model.  Hère  ia  notbiné  similar:  tbe 
oircalar  segxents  that  form  tbe  points  of  tbese  atara  bave  an 
abaolate  reéularity'  one  *oiild  say  tbat  they  *ere  dra^n  *iîb 

30QDpaSB6S. 

To  praotice  onat  kind  of  dasiéa,  tbe  haaa  of  the  painter  c^.^ - 
tracta^i  habita,  taac  continasd  for  a  lorié  ti.Bô  ta  ocntrol  its 
oQoveaQenta,  gven  fben  tne  oecaiaist  of  tha  Dipylon  bas  placed  a; 
ffiost  of  his  personaéea,  linear  oraamaût  àL*a/s  retaina  its  Df> - 
^oaiiûaDoe.  "^ot  only  does  i:  occiipy  aiore  apaos  aad  serve  as  a 
fraœe  for  the  f.iéave,   bat  alao  tbat  aabœits  te  itd  inflaenoe, 
See  tbis  vase  tbat  représenta  t«o  boraea  faoing  eaob  otber; 
(^i^.  4=^);  tbe  bodiea  of  tbe  boraea  are  repressnted  by  t/fo  niAt 
bara  parallel  to  the  liae  of  tbe  éroaod;  toia  ia  iodeeâ  the 
Hork   of  a  brasû  trained  in  the  scocol  of  ésometrical  dr<4*iné. 
The  déformation  is  a^ain  aore  aeaaible  ia  tha  naman  fiéare,  ^j 
liberty  and  no  diveraity.  ^or  ail  tbe  figures  en^aéed  in  the 
aaœe  action  is  tne  attitude  identioal.  Tne  aras  are  raiaad  ani 
bent  every/fbere  at  the  aame  angles  (!?ié.  49).  Tbe  one  oeraona^e 
and  another,  tbe  leéa  are  maob  tco  lon^  and  are  exactly  paral- 
lel; bat  eapeoially  the  torao  baa  a  charaoteriatic  deaiôn.  Th- 
ia  haa  tbe  appearanoe  of  an  inaerted  triangle,  tbat  baa  for  ii  3 
base  tbe  breadtb  of  tbe  sboalders»  and  aa  apex  tbe  réduction 
of  tbe  waiat,  bere  contraoted  beyond  «eaaure.  P,   stick  takes  io  a 
olaoe  of  tbe  nsck  aad  beara  ôbe  nead,  tbat  peaeoiblaa  thi  naad 


of  a  Dira  aad  on  it  is  rapreaented  a  ûreat  round  eya;  tbat  head 
iB  soaetiœes  saraounted  b^  .  taft  of  hair.  Tbere  is  a  fssliaé 
for  natare  ooly  la  tha  drawla^  of  tbe  lo«ar  part  of  tbe  body. 
Ybile  the  arsa  are  oearly  rlgid  bars,  ooe  distioguiiabes  ceitber 
tQd  elbo«  nor  tbe  «rist,  tbe  roaodaess  of  tbe  tbigba  aod  of  tii  e 
oalves  la  fraakly  iadicatad,  a  pecaliarlty  tbat  allons  to  be 
foreseen  tba  ioslatanoa  witb  «biob  axonôï  tbls  people,  arobaic 
aoalptare  in  its  flrst  attaapta  fîll  eapbaaize  tbaaa  same  pro- 
jections of  tbe  maacQlar  eaaa  (Piga.  SB,  S9).  Tbia  is  atrikin^ 
if  OQd  comparea  «itb  tbe  asost  aooient  atataea  tbe  isa^e  of  tba 
dead  lyiog  on  bia  atata  bad  io  asveral  paintinga  frofs  tba  Oipy> 
loa;  it  ia  at  a  larder  soale  tban  tbe  ioDaéea  of  tbe  livlng,  tbt 
surroand  the  catafalque,  «bioh  bas  parœitted  âiviné  âraatar  em- 
pbaaia  to  certain  détails  (ffig.  s^). 

Tbia  trait  ia  tbe  ooly  ooe  in  tba  paiûter,  tbat  évidences  a 
glaaoa  caat  at  tbe  liviné  aiodel.  gxoaptin^  tbat  tbe  treataent 
of  tbe  figure  is  scbesatic:  tbe  ceramist  only  dasired  to  racal  I 
to  tba  tfiind  tbe  objaot  aado.'  bis  anbitioQ  n&a   not  to  attempt 
to  pressât  a  faitbfal  oopy  of  it.  3ee  tbe  persoas  jJroaped  aro- 
iind  the  oorpse.  Ail  tnat  thf3  pain'uar  proposes  ia  to  defiûe  hqH 
tbe  faactioQ  of  tboae  peraoaagea.  He  a'taiaa  that  resalt  by  t 
tbe  fDOvsoaent  givaa  to  the  aroia.  Thase  are  naeraly  liaaa  of  aai- 
foroB  ;ïidtb  everywùere,  tbat  outlina  trapezoils  above  the  most 
angraoefal  baats;  bit  tbe  spectator  teiaè   familiar  fith  fehose 
aceoes  of  moarniog,  bas  no  trouble  to  aaderatand  »bat  they  are 
doiaé.  potb  banda  meet  aear  the  top  of  tbe  bead  and  are  oocjpi - 
ed  in  teariat^  tbe  bair,  qo  error  in  tbe  {oeanioë  ia  possible. 
Likeniac  for  tba  aex;  fhan  it  is  aarked  for  tbe  ^omen,  tbia  i3 
by  tbs  indication  of  tbe  braaata.  In   moat  figuras  theae  are  r 
reprasanted  by  t*o  points  projeotiné  on  tbe  bust,  oue  àl   tha 
riébt  and  tbe  otber  at  tbe  left  (Pig.  ^):  bot  elaenbere  nas  b 
been  taken,e?en  a  aora  a»k#ard  anetbod.  Tbe  tto  brsaats  ara  pla - 
oed  on  tbe  aaoae  aide,  one  above  the  otber  (F'iâ.  S,  the  «oian 
at  tha  top  and  on  tbe  right).  Providad  tbal  ne  bas  sflofn  botb 
of  thoae  oréana,  tbe  deaiéner  believes  tbat  be  bas  dooe  bia  d 
duty*  Aa  for  tbe  osan,  «nen  ba  distin^^aisbea  tbeis  fron  woian,  he 
doea  tbia  by  tbe  dag^er  attaohad  to  tba  belt  or  by  tbe  long  a 
abield  ffitb  txo  notcbee  in  tbe  aides,  banaatb  ibich  ba  oonoaals 
tba  body;  tha  aexaal  parts  ara  bat  axceptionally  icdlcatad  on 
tbe  vases,  tbat  appear  to  fora  tbe  closs  of  the  séries  (piés. 
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^7,  o^).  The  ûeacl  is  aoaetiœea  oovered  by  a  belasst  mtii  a  loi^ 
oreat  {?H.   S=^). 

la  aiost  of  thés©  paintlnjîa,  neitber  où  the  œer  nor  on  tbe  «: 
xoaeo  is  a  traça  of  olotbing,  aad  yet  It  is  iisprobabls  tbat  at 
Atl39Ds  the  relatives  of  tbe  daad  ware  oude  at  tbe  fanerai  rites: 
Qo  taxt  iBakea  tbe  least  allatt»ii  to  sacb  a  oastos.  By  a  laetbod 
of  sinplification  ii.  explaiaed  tbat  aappresaion,  tbe  designer 
jadged  aaeless  tbe  effort»  tbat  «oald  bave  bean  iispoeed  on  biai 
to  aboR  tbe  clotbing.  Ail  tbat  ba  propoaad  to  bioaelf  fas  to 
oaaae  to  be  onderatood,  tbat  aroand  tb (  corpae  nere   nen  and 
ifooaen*  nho   took  tbe  part  tbat  castooi  assiôned  to  tbem  in  tbe 
perfoMiance  of  tbe  aiortiiars  rites;  tbe  indioation  of  tbe  bre- 
asta  and  of  tbe  /«sapons  aafficed  for  tbis  ^ith  àaat  of  tbe 
iBovetsenta. 

^bat  completea  tbe  pr  of  tbat  tbe  Atbenian  ^omen  and  aaa 
did-not  tben  go  entirely  nada  tbroagb  tbe  city,  as  the  aegroaa 
did  in  tbe  troplos,  as  a  danoiné  cboraa  représentai  on  aQOtoer 
arase  of  tbe  saoïe  fabricatioa  (S'i^.  ^9).  Men  and  fiomen   hold  esch 
other's  banda  and  forai  a  oirole.  Hère  it  13  still  by  the  s/tovi 
sipDorted  froœ  tba  belt,  tbat  tûe  aiea  ars  raco^nized,  and  nho 
aeeaa  aade;  bat  *nat  defiaea  tbe  «otnen  are  oot  tbe  breaata,  ass - 
aaied  to  be  oovered  bf   tba  dreas,  a  aort  of  obaoked  akirt,  tûsx 
falls  froffl  the  waiat  to  tbe  fset  and  oonceals  them»   Tbia  cost- 
aae  is  tbat  «orn  by  tbe  foœen  in  toe  paintiaéa,  tbe  ivoriea  3 
and  intaélioa  of  Mycenae.  One  does  not  find  nsre  tbat  arranee- 
«ent  like  a  belt  and  thoae  aaperpoaed  floatinâ  draperies,  tiaaî. 
éive  tbe  robe  snob  a  aingalar  appearanoe  on  tboae  monaiBents. 
Tfbat  are  différant  ars  tbe  interprétation  and  tbe  renderin^. 

To  èivè   a  reaaon  for  tbe  apparent  audity  of  tbe  peraona^as, 
it  bas  beaa  deairad  to  reaort  to  tbe  bypotbeaia  of  the  ifnita- 
tion  of  a  foraién  model.  In  tbeae  fiôurea  litb  braasts  ancovec- 
ed  and  pendant  bas  bean  aoagbt  a  îaeœory  of  tbe  images  of  «oinsi 
traoed  by  ^éyptian  art,   Tbat  aoaroely  repreaenfca  oer  as  oude; 
but  ander  the  transparant  fabrica  ooveriné  it  is  pernitted  to 
appear  the  relief  of  the  boaoûD  and  ail  toe  linea  of  the  aleniaf 
and  dalioate  fiéure,   To  diaoard  tbat  conjectare,  it  suffices 
to  ootBpare  tbe  pretended  isodel  *itb  aaid  te  be  a  copy  of  it. 
Convention  is  not  the  saaie  in  «^ôypt  and  iii  Ireeoe.  The  figure 
being  frankly  seaa  froœ  tbe  side,  tns  artiat  sbo#s  ba  one  of 
tne  breaats»  tbat  18  profiled  on  tba  contour  of  tbe  casst.   n 
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On  oae  vaae  the  torao  presaati  itaelf  ia  front,  flanked  by  t/»o 
breftsts.  Tfaafc  ia  àù   aatirely  différent  ayateai.  if  «hen  the  pai- 
intera  of  tbe  Dipylon  craatad  tbeir  type  of  ^oaan,  thare  had 
beaa  ancler  tbeir  eyas  ttis  Sgyptian  type,  ttiay  ffould  aot  bave 
«andered  so  far  froî»  it,  naïve  aa  tbey  «are.  Tbay  «ould  bave 
bean  inoapable  of  raorodacm^  tba  aleganoa,  bat  iioald  bava  ap- 
plied  tbeoaalves  uo   retain  tbe  ^Sérierai  arranôeieat  in  even 
tbeir  aJiktard  akatcbaa;  «a  shoald  find  the  ftindaiental  data  of 
tbe  axotio  type,  altboaéb  apoilsd  and  laade  baavier. 

note    Î,.\).i75.    "SVetoX-re   de   \"*ATt.    Vo\  .    1,    Ç\.    Xll    oi\d    ?\t«' 

Tf  one  deaipea  tbe  aatbor ^  of  tbese  paintinés  to  bs  inspired 
by  tbe  forma  and  coaventiona  oreated  by  an  earliar  aoalpture, 
it  is  annecessary  to  aeek  la  ?éypt  tns  œodala  tnat  Dâd  tbîit 
iQfliienoe-  '^hat  acat  reaeoQble  bh*  fi^ares  dra-îa  on  thèse  V3.s?.i 
are  tbe  stataettea  of  liîïeatoûe  aad  of  siarbls,  tn^t  fehe  inhabi -| 
tants  of  th3  ialands  of  tbe  R.dean  asa  deiCoaited  in  their  toiriba 
m  tûe  coarae  of  tbe  prioaitive  aéa;   there  are  alao  éoldôù  pU-j 
qass  foaûd  at  Mycenae,  *Diob  repraaent  a  nads  «oaian,  on   /inos? 
nead  are  placed  dovas.  ?com   tbe  13  tn  to  tna  ^  tû  oeatariss, 
fche  ioiaées  that  served  for  doaiestio  ^orship  iiiat  diffsr  asnsi- 
bly  froŒ  tbose  in  use  dariné  the  precediné  pariod,  Xîo*  if  ons 
comparea  thaae  figures  to  tbe  imas^es  of  tbv^î  pottery,  he  finàs 
bbat  tbe  analoéy  doas  not  raat  on  tbe  faot  of  tbe  appaarance 
of  nadity:  it  likewiae  dépends  on  aiany  pecaliaritiea  tbat  cb- 
aracterize  the  mode  of  praaentation.  Tbaa  in  tbe  paintinôa  as 
m  tas  plaques  of  Myoenae,  tba  oheat  and  tba  abdoicen  afô  sbo^a 
ia  front,  «bile  tbe  leôs  and  haad  are  ia  profile.  Tbe  leâs  ara 
parallel  to  aaob  otber!  tbe  feat  botb  aqaally  aupport  the  «eiébj 
of  the  body.  ïïhstber  tbeaa  modela  ara  in  stone  or  aetal,  tbs 
faoe  in  ail  bas  that  appaarance  of  tbe  bead  of  a  bird,  that  it 
présents  on  the  vases,  an  appearance  due  to  tbe  exaéôeratioo  of| 
tba  projection  of  tbe  noae;  tbat  aakaa  a  vary  aoate  angle  «i® 
the  forebead  and  the  «oato.  Alao  on  ail  a  ^reat  roand  eye  ocoa-l 
pies  tbe  aiiddle  of  the  cirole  or  irre^ular  oval  to  «hich  is  «^«-1 
taohed  èhat  aort  of  beak.  Tf  the  ceraaiiat  of  the  Dipylon  had 
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aadar  bia  eyea  ia&^as  of  that  sort,  ooe  anderatands  «bat  be  re- 
seabarad  of  toei,  nhen   tae  coiooeacQd  ta  olngla  tha  basan  figare 
witb  bia  ôaooatriaal  daooration» 

Xote  2. p. ne..  'RV.BtoVre  de  V^l^rt.  vo\.  ^î,  C-noy.  % .  ©ecX.  2. 

Mote  A.p,n6.  l^e\\)^|.  L^eçoi^ee  \*o»er\.Oiue .  v»À'',  4B. 

Tbe  ooaveatioQa  of  perspaotiva  are  bara  tboae  tbat  ne   bava 
already  obserTed  in  tne  forka  of  otbar  prioaitiva  arta.  Tbe  de- 
aigner  evaryiibere  aaparpoaaa  aoiBe  of  tba  peraona.  tbat  ba  dea- 
iras  to  be  aeeo  plaoed  as  besida  or  bebiad  tbe  otbera  on  tbe 
sans  bori^ODtal  plane*  One  «ill  obtaio  a  coaplete  aocoant  of  t 
tba  prooadare  if  be  etadiea  tbe  arrangetnent  of  tbe  sosne  tbat 
représenta  tbe  exposition  of  tba  corpaa  (Pié.  S^),  Tbia  ia  ex- 
tended  on  tbe  atate  bad.  ^ae  boiv  tba  «orkman  baa  prooaeded  to 
indioate  tbat  tbe  ralativea  are-ôroaped  at  tbe  foar  aidea  of  & 
tbe  ooaoh.  Tboae  preseat  are  re^arded  as  standiaé  in  front  al- 
ong  one  aide  of  tbe  bed,  be  bas  placsd  belo»  tbe  verticals.  dt 
tbe  t«o  anda  of  tne  line  ^Befigares  ara  aajaller  In  dimenaions; 
if  tbey  ara  so  redaoed,  this  is  to  leave  to  tbe  painter  the  ap 
apaoe  needed  for  t*o  peraoas,  one  at  tbe  head  and  tbe  other  at 
îhe  foot  of  tbô  bed.  i?inally,  o?8r  tbe  bed  is  anotber  séries  of 
figures;  ail  those  aeatad  oq  stools.  Nfo  indication  dénotas  th- 
eir  sex;  but  ane  ia  temptad  to  believe  tbat  tbis  groap  ia  tbat 
of  tbe  noaen  of  tbe  fasaily,  «bo  aing  and  reaame  at  intercala 
tbe  obant  of  (Doarniné.  Tbeir  post  «aa  bebind  tbe  bad.  Tbe  oh6ck-| 
ed  tapeetry  tbat  ooTars  tbe  bed  seesa  bald  vertical  like  bang- 
inga  fixed  vertioally  againat  tbe  »all.  Tba  daad  maat  bave  been 
laid  on  bis  baok;  be  abo^a  bis  two  legs  and  tvo  arma,  aa  if  ne 
rested  on  tbe  left  aide.  It  ie  tbe  aaae  Jibere  tbe  cars  are  rep- 
reaented.  An  open  balaatrade  at  tbe  tua   aides  bordera  tbe  nar- 
roîT  plank  on  »biob  the  driver  atood.Tt  ^ould  bava  been  too  gré- 
ât an  effort  to  sesk  to  sbo»  the  lo*er  part  of  the  leéa  throagû 
tbe  opeainéa  of  tbs  lattioe.  Tbey  prsfarrad  to  raise  the  figure 
by  the  beigbt  of  tbe  railiog;  it  «as  then  ao  plaoed  that  the 
feet  of  the  peracnage  /roald  aeeiB  to  reat  on  the  railiag  of  tne 
balaatrade  (Pig.  7).  In  a&ny  of  tbeae  oara  tbe  «baels  are  not 
connsoted  iiitb  tbe  cart  of  the  oarriage;  Inspace  séparâtes  then.j 
(Pigs.  ^.  7).  ^offle  aeatad  peraona  bave  only  one  leg:  the  oth®: 
ia  OBûitted,  tbat  ie  aapposed  to  be  oovered  and  ooaoèaied  by  In  s 
008  preaented  to  tbe  vie*  of  the  apactator. ( ?i^.  ^^), 


17? 
Ronever  iaperfdct  m&e  saota  a  lethod  of  dra/riaâ,  tbeaa  pâlot- 
era  oo  lésa  suooeaded  la  placlng  la  their  piofeare  aore  varlst^, 
tbao  one  ivoalâ  ba?e  axpeotdd  fron  an  art  tbat  ùadl  aaob  faak  ose 
aeaas  at  coaiand.  Tbe  represeotatloD  of  tbe  obseqales  «Itb  tbe 
t/ro  saocdBslve  aota  into  «blob  la  dlvlded  tbls  drama  of  ârlsf. 
already  ooaprlses  vsry  varled  attltadea  aod  Boveaeota.  Beaides 
tbe  aoenos  tbat  ne  bave  Indloated,  and  «bloh  are  aôala  foaad  on 
ail  tbe  great  vases  «ith  a  fuaerary  parpoaa,  on  aouie  of  theœ  o 
one  Bseta  ultb  groapa,  tbat  tbe  «orkoan  presasôd  to  add  to  th- 
ose  of  bis  ordioary  prograœaie.  Rare  la  a  sfODaan  bolding  a  ohild 
by  tbe  baad  and  leadin^  It  to  a  nortuary  coaob,  as  if  to  caase 
it  to  see  tbe  faoe  of  ita  fatber  for  tbe  laat  titse.  (?lg.  r^), 
Tbere  Is  saated  a  Kosaan   boldia^  a  cbild  on  bar  koeea!  sbe  oaly 
ia  aasociated  by  hera  praaenoa  Jiitb  tbe  (noarniné  of  the  fainlly. 
(Hû.   ^0).  Tn  the  Une  of  oars  tbe  drivera  of  the  cars  moat  cxiis- 
flionly  bave  their  «ar  equipaïaût;  the  body  13  conoealed  by  a  ^t»-  , 
at  ahield  ifith  notchea  in  tne  aides  (?i^.  7).  Otherwise  thsy 
38em  nade,  and  oa  not  even  bave  the  daèûsr  at  the  belt.  ^oœeti- 
fues  there  is  in   alteroatioa  of  tbeae  tfo  types. 

The  life  of  seaœen  *ith  its  bazarda  and  its  aâventares  bas 
fiirniabed  tûe  oeraœiat  *ith  anotber  se  iea  of  taeiBae'  ne  bas 
often  repreaeûted  ahips  andar  *ay  and  driven  forsard  by  tbe 
atraiaed  arma  of  the  rodera,  (?i^.  49),  abipa  fiifhtiné  iiith 
eaob  othar,  abips  with  decka  oove  ed  by  the  dead,  «nila  the  so -* 
rolls  around  fchem  corpeea  .fhioh  the  fiah  jJrepare  to  davour.  (' 
(Pig.  61).  Tbeae  tBarititae  aoenea  bave  their  placée  on  tbe  enor- 
soas  vasaa  set  ovar  the  tosibs.  AœoDé  the  fraf^aenta  poaaeaaed  by 
tbe  Loavre,  and  «hère  are  drann  vaesela  andar  way,  tfaare  are 
nany  tha  by  the  thioknesa  of  tbe  olay  âhoif  theoDaelvea  to  bave 
fflade  parts  of  those  éreat  piaoee  with  a  funerary  destination. 
Tbey  repreaented  veaaela  aa  they  fii^ared  oara,  to  replace  her; 
the  dead  in  the  conditions  of  bis  «ortal  lifs,  as  3  akilfal  à 
driver  of  horses  and  a  oold  aailor.  Macober  or  onief  Df  ^  naj:- 
crasia,  he  «as  diatinéuiabed  by  oomœandine  one  oî   the  coast  p 
éoarda,  as  «le  «oald  aay,  that  polioad  tha  ooaata  and  porte  af 
Attioa.  fho  proteoted  theni  from  the  inoursioas  of  pirates  frj» 
phoenioia  or  the  ialanda  of  the  Arobipelago. 

To  a  différent  oataéory  balonéa  the  sole  vasa,  nearly  coiboI - 
ete  and  deooratad  by  an  épisode  froas  this  ohâptar  of  tne  rcpo:- 
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repertory.  This  vefccs   t  â  pitchcc,  Nhosr   iraly  clcgsot  fora 

seeifis  booroffed  from  a  setâl  vdsael.  (Plg.  ^?).  The  lôAsa  tiare 

extdoda  datlrely  aroaodl  tbe  body,  What  the  paiater  ôlasired  to 

represaot  is  an  atteœpt  t.c  laQd,  perbaps  the  dissoibariratioa  of 

pirates,  t&at  repalse  the   iahabitaats  of  tbe  couatry  so  (nenaced 

(Pig.  6?).  No  Une  inarka  tbe  séparation  of  tbe  land  and  aea; 

bat  tbere  are  itarriora  at  ri|5bt  and  left  of  tbe  sbip,  fbiob  as - 

aamas  it  enéa^ed  in  a  oreek  or  the  bed  of  a  river.  The  steera- 

uaQ  haa  bis  band  on  tbe  fide  oar  and  perforsiB  tbe  office  of  a 

rodder;  be  endeavors  to  tarn  tbe  sbip  so  as  to  facilitate  tbe 

défense  or  to  prépare  for  fligbt.  Tbe  t»io  aoldiers  tbat  repre- 

aent  tbe  orew  are  in  a  dangeroos  situation;  tbey  seek  to  faoe 

ail  sidea  with  the  Sford,  spear  aad  bot;  aroand  tbe  galley  tbe 

1 
ftoanded  are  seen  to  staââsr  and  fall. 

|eo»eX'*V«c)fte    B^^X».    lArcV^.    leW.    \eÇ5.    p.    V*a2-1SA^.    Otv    \Vve    \»io - 

\\\«   >aose8    ot    X^e    DVvvX'^''^i     o\80    aee    cor\o\j\\,.    Be    cs,\jc\Quea    reç- 
re«erito \Voi\a   àe    uo\iN.Te8    empruntées    o    àea    \dogea    prVwWVta    pro- 
oexvotvt,    4  ^  lit>^etveis ,    l|om   umenia    ireca    p>A\)\\ea    por    V  "»  Aa»ocVot\OT\ 
pOMir    X?    eT\co\iTo$^eme'ft\    àea    eXuâ^ea    4recoue«.    \PPî-\P?A.    p.    ^?,--7. 
?\ote    IVVi    ç^ertiVce.    QeV>er    dVe    ?>c\^^.tt  «^^Xàer    ou^    àen    î)\p\i\,otvoo8 - 
an,    iàWven.    )ii\t\,    iî?Ç)2,    p.    'iP^-'^OeV    CeàW,    Torr,    ;!les    tioo\.re8  « 
auT   \ee    xjoaea   à\i    àVp'jXon,    Vïievjue    orc\»oeo\o4VQ\»e.    \8'3i.    p.    lA-   2l) 
T^e   ivex\    v>o\\x«e    ot    )*««io\rea   àe   \''*iCoà6«\e    àe      lnacr\p\\.ona    cvW 
cot\\o\.x\    o    atuàvi,    \.>\o\    A.    ^e\b\|    \\oe   de\)o\ed    \o    t\\e    aome    auX>J\ecX 
unàeT    \\\e    tVWev--   Le»   tKOoVrea    «ut   Vea   \)oae8    4\x  DVp^iVon    e\   \os 

Tf  on  tbia  vaae  tbe  principal   aoene  ia   iaterestin^   by  tbe  oj  fi- 
plexity  of  the  acane  that  it  traces,    tbe  accessory  parts  of  tb? 
décoration  présent  détails  no  leaa  aiaéalar.    Aroanà   toe   neck  is 
a  man   betïiesn  tsio  borasa   that  he  bolds  by  haltera'    the  execat- 
ion  is  bare  mora  careftl   tban  toat  «bere  tbia  éroap  alone   breiKa 
the  ffionotony  of  the  éeoaietrical  décoration   (f?lj2.    4^).   The  maQ 
bas  a  da^^er  at  tbe  balt,   and  on  bis  head   ia  a  belaet,    «bose 
ploie  falls   bebind*   On  hia  aboulder  is  a  active  freqoently   fouiid 
iiith  tbe  ceraaists  of  the  arobalo  aie;      Tt   ia  tbe  ohase  of  a 
bare  by  coarsiné  doés.    (Pi^.   *^4), 

note    \.p.i80.    t^TcY,    f\.X,    1?^\.    p.    ?,^    e\    aeo.;    leç-a,    p.    \5^, 
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ADOther  favorite  thease  of  tha  paintere  of  tbe  Sipylon  ie  tbe 
reppeaeotatioa  of  a  âaccloj?  chorae  (Pig.  S9).  Tt  ia  foiiod  »itb 
Dan/  oarioaa  developseota  oa  a  vaae  of  Athaolao  origia,  io  «Mon 
evea  tha  foro  of  Ihe   place  and  tba  boldoeaa  of  tbe  oarvea  of 
tbe  aars  perait  one  to  reoogpizs  one  of  tbe  iBore  reoeat  proda- 
ota  of  tbat  fabrioation  (Pig.  ^S).  Tbe  décoration  ia  divideo 
tato  tifo  banda.  la  tbe  upper  band  and  aeparated  by  Quatrefoils, 
are  oaly  anisala,  aqaatic  blrds,  stags  and  binda,  aboae  attitu- 
des présent  a  variety  aâd  aappleneas,  tbat  one  is  not  aconatooi- 
ed  to  fiod  on  tbia  pottery.  Tbe  lo«er  band  forna  a  acene  eut 
into  t»o  parta  by  tbe  eara*  In  one  balf  tbe  band  are  only  6at> 
irely  nade  men;  tne  aexaal  parts  are  indioated.  Tmo  of  tlioee 
personagea,  eaob  holding  in  tbe  band  t»o  spears  and  oovered 
by  a  great  abield,  sees  to  exeoate  a  «arlike  danoe,  aaalogoae 
to  tbe  Pyrrbic  dance  (Pig.  6^).-  Xn  anotber  pair  one  divinea 
pagilista  preparing  to  strike  eaob  otber.  A  otasician  turns  bis 
back  to  tbe  atbletos  and  aakea  reaoand  bis  lyre  fitr  foar  str- 
ings;  tbas  be  régalâtes  tbe  ■oveesents  of  tbree  dancera.  One   of 
theae  baa  aprung  into  tbe  air^  very  hi^b  above  tbe  groand;  he 
is  tha  leapar  «entioned  by  Hoaiar.  Tbs  two  otbars  bave  noî  lef: 
tbe  eartb;  tbe  entire  leight  of  tbeir  bodiea  reats  oa  tbe  ri^ijt 
feet.  Tn  tbe  otber  part  of  tbe  bacd,  tuo  «en  allô*  to  baag  b3t- 
»een  tbeœ  a  loaé  garland  of  foliage;  tben  is  a  siagalar  oombat, 
tbat  anat  be  an  inagiaary  fisJbt,  one  of  tbe  figures  of  tbe  pyr- 
rbio  danoe,  betweec  t*o  narriora  amed  «ith  long  aborda,  lî'urth- 
er  on  ia  a  aeoond  player  on  tbe  lyre  and  tiro  aatar  oarriers, 
doabtleaa  tiro  irooen,  bearing  pitcbera  on  tbeir  beada*  in  tbeir 
banda  is  tbe  garland.  Tbe  insferaisent  xarïTa  tbe  cadence  of  tbeir 
steps,  and  tbey  marob  tbaa  in  proceaaioo  tovard  tbe  saoctaary 
«bare  tbay  ivill  aprinkle  tbe  lustral  «ater.  Pinally,  in  tbis 
part  of  tbe  soene  is  a  aingalar  ootive,  tbat  seen  in  tbat  place 
ia  ûot  aarpriaing;  near  tbe  player  of  tbe  lyre  are  tuo  aniiala 
faoing  eacb  otber,  /iho  devoar  a  oan  girded  with  a  atord.  i^e  a 
aball  bave  oooaaion  to  retaro  to  tbat  détail. 

Tbis  aingalar  caprice  of  tbe  painter  does  not  deprive  tbe  od- 
sarver  of  tbe  gênerai  aenae  of  tbe  scène;  tbat  repreaeats  aowe 
local  aaaeablage,  one  of  tbe  religion f  festivala  of  Attica,  et 
in  one  of  tbe  adjacent  provinoea.  Tbe  gyanastic  gaoea  mère  cooi - 
priaed  in  tbe  prograaoïe  of  tbe  soleœnity.  8en  foand  pleaaare 
in  repreaentiag  theae  oonbata,  A  couple  of  paôiliats  ornameol 
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tbd  Deok  of  a  pitohor,  that  aeaaa  to  bava  aoae  froa  tlie  saïae  n 
«rorkafaopa  aa  tbe  «taaea  of  the  Dipylon*^ 

note  i,v«^82.  Go%e\\e  ».rc>^oeo\o|\okme.  \%hB.  p.  180.  o*4  ?\otf 

t?loally,  a  fragoent  of  a  graat  faoerary  vaao  offara  in  oae  of 
ita  bands  tbe  rapreaeot&tloa  of  a  battle  witb  tba  «oanded,  corp- 
aaa  being  baaped  or  acattarad  ov«r  tbe  s^roand.  (Pit^.  ^7).  Oae 
«ill  note  tbe  varlety  of  tbe  aria,  belaeta  fith  loofS  oreata, 
and  abielda,  aoae  of  «hlob  are  reotaagalar  aad  tbe  otbara  are 
oval  Nitb  deep  ootcbee,  tbe  bov  of  beol  «ood*  Oq  tbe  lo«ar  bacd 
la  a  file  of  RarriorSçOn  tbe  aarob* 

ïïe  balieve  tbat  «a  bave  drava  ap  a  nearly  ooiplete  liât  of  t 
tbe  tbeaea,  tbat  foraed  tbe  rapertory  of  tbe  oeranic  painter, 
froa  tbe  soient  nbeo  tbe  flgare  of  tbe  anlnal  aod  aoon  after- 
«arda  tbat  of  tbe  isaa  had  appeared  on  tbe  groand  of  tbe  vase, 
wben  tbe  potter  /raa  thaa  eaaaolpated,  be  dld  not  aae  tbe  bru^b 
aloae  to  vary  tbe  appearaooe  of  bis  «orks;  be  alao  deoorated 
tbea  by  itna^ea  laoiilèâ  ia  ralief.  Tbas  be  took  pleasare  la  pU- 
3iQg  on  tbe  flat  or  sllfSbtly  rouoded  oovers  of  certain  large 
and  lo/f  articles,  aacb  aa  boxea  and  tboae  of  a  sort  of  bureeo, 
droaps  od  tbrea  or  foar  little  borsaa  (Pig.  '^B).  Alao  soiaetinea 
to  oroaiaent  tbe  oover  and  forts  tbe  bandle,  be  bas  olaced  a  aeo- 
ond  vaae  of  small  dioBenaiona  and  elonéated  foras,  iaatead  ot   bJ  i^- 
aea  (7ig.  44).  Hère  a  serpent  la  nodeled  in  relief  and  exteads 
aloni^  tbe  ear;  ita  bead  resta  oo  tbe  top  of  tba  bandlea  (9iô, 
69).  Tbare  tbe  serpent  aadaèatea  aroand  tbe  orifice.^  ?7ben  be 
takes  tbl8  oetbod,  tbe  potter  iaitates  prodaots,  tbat  are  der> 
ivad  froa  anotber  tecbnica.  ThÉiT<i>»gi»ye  ara  better  aaited 
bo  (neîiîl  Vù-m   bj   31  iy,  'i^    i'ù   l^i3'G  bas/  ^rs  laore  natarally  ie- 
ri/ad  frono  métal,  ^aliecii^  or  a  fe»  riyeta  saffioe  to  oonnect 
tbem  to  the  body  of  a  vase  of  ôold  or  of  bronze;  auoh  *iere  founà 
at  Myoenae.  Olaf  doea  not  refuae  to  lend  itaelf  to  arrangeaeatd 
of  tbia  kind;  but  It  doea  oot  aac^gest  tbea  to  tne  «orkoan.  fûè 
Sanction  tbat  be  oiakea  *itb  slip  betfeeu  tbe  surface  or  tbe  aa  rs 
of  the  vaae  and  tbe  applled  objecta  nodeled  in  bigb  relief  la 
newer  very  aolld. 

In  folloiring  tbe  art  of  tbe  oeraaist  ic  ita  évolution,  ire  h 
bave  reaobed  worka  in  ubicb  tbe  taobnioal  aklll  diaplayad  by  t 
tbe  (vorknan,  tbe  diveraity  of  tbe  rr — r-'ir-r  TMjisyrt  imf  of  t 
tàe  aoape  represeoted,  ano/ia  a  rapid  and  décisive  advance;  ociô 
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fedls  the  ooalog  aî   tba  bour  «hei  tba  paioter  aad  hls  patroos, 
neary  of  tbe  noaotOQOos  aaâ  labored  play  of  lines.  «111  be  oiari 
iotardsted  la  the  liage  of  aao»  «booe  iltltudes  ancl  ao^doeots 
cbaoge  nitb  tbe  sltaatlons  lo  Jiblcb  oiroaastaoQes  place  bii, 
and  ifltb  tbose  «faere  poetio  fable  treata  hla,  tbe  idéal  traas- 
oriptios  of  real  llfe.  7at  ne  bave  not  balieved  it  neceasary 
to  separate  tbe  tio  kinda  of  vaaes  tbat  «e  bave  desoribed.  ne 
bave  dlvlded  tbea  iats  èaveral  groaps;  bat  ail  tbose  âroapa 
bâve  appeared  to  aa  to  fora  ooly  tbe  aaae  faaily,  in  spite  of 
the  pecaliarities  by  which  eacb  of  tbea  is  distlQf^aiabed,  and 
«fbioh  are  deflaed  by  tbe  loportanoe  retalned  by  linear  oroame- 
at  and  by  tbe  persisteooe  «Itb  ffbicb  tbe  saae  sotivae  are  rep- 
eatad,  froa  tbe  paintings  4bose  aatbora  do  aot  aees  to  bave 
aaapeoted  tbe  existence  of  or^aaized  beinés  and  tbose  tbat  aa- 
ioerous  persoas  paople  and  aaipate-  by  tbeir  life.  Not  ooly  on 
tbose  vases  tbat  ona   oaa  regard  as  most  advaaced  arc  al^aya 
tbe  fret  and  tbe  otber  aotivea  of  tbe  aaae  kiod,  that  faraisb  j 
tbe  spaodfi  la  «biob  are  tbese  figures;  bat  also  tbese  sotlves, 
entlre  or  separated  in  parts,  are  acattered  bet«aen  tbs  peraons 
aa  if  by  cbanos,  ia  tbe  field  tûat  tbey  sncamber.  Tbe  babit  u. 
so  3uoces8fal,  tbat  tbey  end  oy  eaployiog.in  tbe  satfie  faahioû 
tû&   fi^ares  of  aniœala,  tbat  tûe  first  sacceeded  in  IntrodacLi^ 
as  décorative  eleasota  in  geometrical  ornasentation,  ina  anàe^ - 
stands  tbe  présence  of  fisbea,  and  eveo  tbat  of  aqaatic  bir3:i 
iû  tbe  scènes  of  naval  battles;  bot  what  places  tbose  birds  »n 
tbe  représentation  of  fanerais,  «hère  tûey  are  beneatb  tbe  oat- 
afalqaa  and  bet/iean  tha  legs  of  tbe  ûoraes  fPig.  ^)?'Tt  is  evso 
(Bore  tteiioge  to  see  fiabes  oader  tbe  bellies  of  bbe  t^o  borses, 
that  a  aan  bolds  by  tbe  halter  (Pié.  4B).  oaob  practices  defiie 
the  obaracter  of  tbis  art  ia  »hich  the  iœaéa  of  the  living  beinÉ| 
alxays  renains  in  sotsa  fashion  sabordlnated  'o   that  éeoffietrical 
eleiBeot  /ibich  preceded  it. 

^hat  «are  tbe  origine  of  tbis  geoiaetrical  atyle?  Ho«  and  ifry 
îfas  it  substitated  for  tbe  Mycenaean  style?  ^hat  tas  the  aecr^^t 
of  its  triaapb  and  of  tbe  long  eapàra  that  it  exercised? 

It  i:  iapossible  to  see  in  tbe  geoaetrical  style  a  siapla  tr - 
aosCorattion  odvtbe  Myceaaean  style.  Roi  can  one  adait,  that  t 
tbe  ceraaio  painter  et  a  given  aoaent  sa  denly  becaae  indiffèr- 
ent to  tbe  beaaty  of  life?  ^roa  tbis  apsctacle  of  tbô  ordanic 
«orld  in  iubilh  he  bad  begaa  to  intarsst  hiasself,  did  he   aadSen- 
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aadcleQly  tarn  away  hia  eyes  so  as  to  fartoer  be  ploasad  only  cy 
oûld  âbatraotiona?  Hs  ifaa  aocaatonisdi  to  reqairc  eapeoially  frra 
Imear  deaign  broad  bands,  tdat  extended  like  ao  œany  belta  ar- 
oiiad  the  foot  and  body  of  tfee  vase.  That  «ae  asaally  daooratei 
on  ooly  its  upper  part.  WbeD  tbe  >forkisaa  did  not  plaoe  t&erd 
the  siipple  scrolla  of  ois  favorite  apirale,  be  arrangsd  od  tau 
field  the  shôlla  and  fiahes  that  innabiteà  toe  «aters  of  the 
3r3Ci3D  aeaa,  the  algae  that  oovofed  the  rooka,  the  leavas  ânj 
flo^ers  of  the  coantry  of  Argolia,  the  anisala  in  the  œidefc  of 
«biob  he  llved»  aad  fioally  the  oaD  in  the  diveraity  of  his  oc- 
ocottpàtioaa.  Soœetiaea  aven  «ith  a  aort  of  oarelesaaeas,  he  3 
aoread  over  ail  the  surfaces  left  for  hiœ  by  the  potter  the 
flexible  atems  of  the  plant  or  the  long  rounded  arœa  of  the 
octopas  dnd  tne  n^afeilua.  lae   aoapcely  naa  to  believe  toat  im: 
artist  of  hiDnaelf  renoanced  thoae  free  charoDS  ta  cpaate  this  f" 
focjsâl  style,  thaii  *ith  inflexible  rigor  sabdivides  into  coram  pt- 
tnents  the  entire  axteat  at  its  dlâooaal,  *blch  ir.  fills  bey3:r. 
meaaacs,  tbe  style  exteade  and  13  atiffsnei  by  tn c  riéht  liuo, 
/«ûich  it  Câas83  ta  dominate  every^bers,  adaaittin^  tbe  cacvea 
Une  only  in  a  aiaêle  forœ,  that  of  the  isclated  circls  or  joi  1- 
ed  by  tangents. 

Xr\co\    decoro\\.ot\    ^ovie    \:eet\    «eXX,    \,t\âi\,co teà    c\i,    y.    MiO»ner    Vt\    \t^e 
\\\,«tor\co\    8u»»or\^,     Wot    \\e    pVoced    ot    \,y\e    Veod    ot    ^"v-a    àescrlv- 

^roeei^    UT\à    terrocoWeTv    Vi\    t.    t.    oeaXerre VcVven    jixxeeu».    VVet\x\o. 

Tn  certain  reapects,  thare  ia  an  advance  froai  yycenasan  cer- 
aaics  to  that  sacceediné  it.  In  bhe  Idtter  is  iBore  da/eiopeà 
order  and  rbytbŒ'  coœpoaition  is  tbere  restrioted  to  a  synTia- 
tcy  that  œay  aeeœ  exceaeive,  bat  bo<»3?er  ^oere  tbe  ^ork  of  r?- 
fleotion  aakes  itself  felL  bettec  tbaa  in  tbe  »orks  of  tns  s^r- 
iier  aobJOl.  7st  fchere  n%3   a  real  ioas  rîbec  ésoœetrical  aL-nar- 
antabian  fas  subatitats^  every^nere  for  its  predscesaor.  °y  ■: 
the  narpo;?  systaor^  tû>iG  it  aad  adopted,  ace  depnved  itsslf  ot 
the  peaoQPces  aiipplied  to  the  ornairentist  by  tbe  iacitatioD  C/f 
tbe  livinî?  forni.  Thia  is  an  entira  cnanée  of  nethod,  and  a  cb^i - 
nés  too  radical  ttt  ùneitai^a&e  imix.   an  orêanic  evolation,  tn 
resalt  of  tbe  effort  of  a  aind  in  aeapcb  of  asH   oieaus  of  exor- 
383ion.  Ro*  i*ae  it  orodaced? 
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A3  it  haa  bedo  belie/ed,  is  éeoaetrical  dssi^n  ''the  firat  ré- 
vélation of  the  artlBtlo  BeatiiBent,  tbe  first  isoveioeot  made  by 
art  after  ils  a^akaaing?"   It  ia  pertaisaible  to  doabt  ttiis.  [ 
This  mode  of  design  is  abstract,  at  asaumes  â  certain  deéreeof 
reflaction.  pafore  oombiaing  lines,  like  a  child,  oaan  fesls  t 
the  teoptatioQ  to  attempt  to  Ikopy  «bat  ùq   sees.  Tbe  trae  t/pg 
of  tbe  primitive  draftafflan  i  tnai  yoan^  aiaa,  as  related  by  t 
toe  ancienta,  ^bo  undertook  to  fix  on  a  *all  #itb  a  ooal  tbe 
anado/f  oast  by  tbe  profila  of  bis  betrotbed'  it  is  tbe  yoatn- 
fal  C^iotto  doia^  likefiae  for  tbe  oatline  of  an  asa.  ^ben  tbey 
traoed  tbose  aketcnas,  tbe  ^reek  atid  tbe  Plorentina  itère  near  5P 
that  firat  desiénar  tban  *faa  tbe  artist  of  tbe  Dipylon,  *ben 
be  arrangea  th;î  oomplsx  eaaiDODant  of  bis  cna/rans,  obeckers  a 
and  fréta.  Tbat  probes  tbia  and  oonfirnis  tae  deductioas  thàt  c 
can  ba  derived  from  paycboloéy,  that  dra«iné  of  tne  quatero^r. 
period,  on  tboae  bonea  of  tns  reindear  dscocàtsd  by  enêcavint?, 
that  are  tbe  ncost  ancient  œ^naaeats  of  acalptara,  one  fmds  n 
trace  of  liaeas  décoration:  on  tba  oontcary,  ^ba-  it    ljjû:!  •i.i - 
ère  m  various  aûtitadsa  is  tba  fiéara  of  toe  cjicr-  :.-  nin-, 
nûeû,  aaiifiâlo  and  plants.   Yai  if  not  the  first  la   date,  lin-aài' 
dâoocâtion  «as  oorn  aoon  after  imitativa  dra^iné  by  a  sorc  of 
SDOQtaneoas  éeneratioû  aononé  ail  peoplaa,  frora  bba  first  stec:^ 
tbat  tbey  œade  in  tbe  patba  of  oivilization.  Matire  esien   sa^è- 
aatad  tbe  idea  aad  sapplied  the  eleœents.  gertain  radimentary 
indastpies  everywbere  aroaaed  toe  developniant  and  enaared  its 
proÉ^rasa  by  tbe  materials  etuployed  and  by  tbe  procedaras  aaad 
to  atilize  tbaos. 

Xo\e    î.p.iS5.    îr©\\Tve"r.    \o   YenerVc    OT\\\Qvxe.    v^e6cr\,p\,\.oi\    àe 
Vo    co\Vect\oï\    C\\o\i\3e\,    p.    1\* 

)(o\e  \.ç.\B?.  COXMI.C  \\o«  «ee\>  ^fet^  i»et^,«e\\,  «^o  \.t\  o  récent 
wemoVr  Yvo»  s\ud.Ved  onev»  We  ot\|\,t\s  o^  \\\z  fetveroX  8\\^\e.  [x^a- 
ber    àen    \îraprutv*    der    bWàetvàen    V\n\«t,    Vtv    \Ve    SVVTMtvé»b»"p\,cV  \e 

^3  bave  80  far  takan  oar  sxaaplea  only  froa  pamtinés  oq  va- 
ses: bat  clay  caanot  ba  tbe  aole  oiatarial  to  îfhioh  ornaîneotat- 
ion  waa  appliad,  and  not  evan  tbe  ceraiiiat  iawentsd  it.  ^^eito- 
ar  tbe  geoaatrical  style,  nor  any  of  tbe  styles  that  *e  bave 
to  atiidy  laa  derived  from  olay. 

Tbere  are  œatarials,  like  œetal  or  wood,  tbat  oppose  a  ceri<- 
aio  résista. ica  to  the  tool  and  força,  or  ratbar  induce  tne  nan 
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to  Œake  certain  œoveœenta  rather  thaij  certain  otbera.  Doubtlassa 
in  d7dD  tbis  oase  ooe  oannot  atats  «bat  «aa  the  matârlal,  tbat 
created  tbe  style.  Tf  it  «as  tbua,  tbere  «as  for  eacb  saterial 
only  one  System  of  ddooratioa,  «bioh  reiaioed  al^aya  oearlj 
sinilar  in  the  aost  différant  places  and  peoples.  Nos  isatterâ 
do  net  so  prooeed.  A  pièce  of  Wyceoaeao  jeffelry  is  distiDj^aiso- 
ed  at  first  sight  froa  a  «ork  of  the  S  th  centary  B.  G  or  from 
one  of  the  Renaissance.  Yet  /rhen  ooaipared,  ail  prodacts  of  tte 
arta  of  aaet,!  présent  certain  analogies.  The  designs  are  net 
ail  feraced  allke;  bat  they  ba/e  the  saoe  accent  and  a  sort  of 
faaily  air.  Tt  is  that  at  Mycenae,  Athens  and  Plorence,  to  ca- 
use ornaments  in  relief  to  project  6r  to  sink  thêta,  it  «as  ne- 
cessary  to  givs  the  saioe  blox  to  the  baoaer  and  chisel,  to  di- 
rect in  the  same  fashioa  the  point  of  the  ^ra^er. 

Clay  does  not  bave  its  prefarenoes  and-  requirements  llke 
«ood  or  œetal.  3f  ail  naterials  it  is  the  most  docile,  or  as 
better  said,  the  nost  passive.  lo  tbe  «aolâ  '  atatd,  it  lends 
itself  lith  absolate  indifférence  to  rsoeive  ail  foras  and  ali 
impresaions.  When  the  fire  bas  hardened  it.  it  offers  sarfaces 
tbat  are  like  blank  pages  od  ?rhich  tbs  brush  caa  apply  tba  so- 
fcives  of  toe  most  différent  styles  at  the  pleasare  of  tbs  iina- 
ôinatioB.  Tt  is  ubeo  else^bera,  in  the  iaâasteiescthat  employ 
DDâterials  sigiJestiné  foras,  that  it  is  proper  to  seek  tbe  ori- 
^in  of  the  Daotives  «bicb  ceraaics  haa  preserved.  Vo?r  thers  ars 
tîiû  eleœentary  induatriea,  «hoae  procédures  appear  to  faraisn 
a  plausible  explanation  of  the  cbaractar  of  the  desiâns  coaipc- 
sing  the  repertory  of  tbe  ornaœentist,  «hose  «orks  »e  bave  des- 
cribed.  Those  industries  are  tbose  of  tbe  «eaver  and  of  the 
basket-tsaker,  as  also  tbat  of  tbe  «orkoan  4ho  raises  or  engra- 
ves  œetal  to  decorate  ite  surface. 

Tt  suffices  to  bave  seea  a  trade  at  «ork,  to  bave  aeen  tbe 
abuttle  slide  «ithin  the  «arp,  to  underatand  tbat  reotilinear 
flootivef  are  tboas  best  suited  to  the  textile  industry,  tboae 
obtained  «ithout  dlfficulty  by  the  crossiné  of  threads  of  «a- 
ny  oolors.  .^uch  are  those  tbat  dsoorate  the  long  robe  in  «hidb 
is  clothed  the  voaan,  that  appears  to  be  represented  by  a  car- 
ions statuette  diacovered  in  1771  by  peasants  in  a  taoulas  on 
the  ri^ht  bank  of  the  Banabe  (?ig.  70),  Tn  tbia  respect  ûas 
been  reoalled  tbs  ''basaaris"  tnat  forma  the  national  costuaie 
of  tna  noffiad3  of  Tbraoe.  fbat  fortns  tbe  particalar  iûterest  of 
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tbis  radia  icaaf^d  ia,  tbat  oaa  aeda  tbare  batter  tbau  in  the  pa- 
iotinga  of  vasea,  «bat  is  glven  by  tbe  «ork  of  the  trade  aaooif 
paople  little  advanoed,  bat  «biob  aiready  bold  to  a  oertain 
aaarcb  for  décoration.  Tbe  (sotivea  that  hara  ornaadQt  tbe  fab- 
rio  ardobàaek  and  nblte  sqaarsa,  «biob  alteroate  «itb  obevrona 
and  wolvea'  teetb.  As  for  tbe  firolea  preaarvdd  oq  the  baok, 
those  are  œetal  peadanta  attacbed  bf  little  oorda  to  tbe  wide 
éirdle  aroand  tbe  Jiaiat.  Tba  «feartr  is  obli|gd  to  be  7ory  in- 
^eftioas,  to  atmif^gle  in  a  «ay  ffltb  bla  apparataa  lu  order  to 
obtaiû  carved  motlvea.  ba  oaly  attaioa  tbia  late  by  œaaas  of 
already  wiaa  ooabiaatioaa.  Ifbao  tbe  «eavâr  oiade  bia  apprentice* 
ahip,  be  already  bad  before  bis  sodsla,  that  after  bia  first 
atteiBptB  maat  bave  farnlabed  bis  «itb  tbe  aimplest  (Botives. 
Before  kaojiiag  bo«  to  oarry  on  tbe  trade  of  /leaviné,  tbers  had 
been  aade  mats  and  baaketa,  Tbere  aéavo  the  riébt  or  aoate  an- 
gles «ère  made  by  œanaal  akill  tbat  oreated  tbe  plait.  Tbe  par- 
allel  bars  and  thair  interaeotiona,  tbe  obevrons  and  lozenéea 
ariae  of  tbeiaelvas  ander  AMa  fingers  of  tbe  basket-œakar,  ^û- 
ôîi  be  mtemeaves  the  steois  of  raahes  or  «lillows  of  différent 
colora.  Mo»  «nat  doœinatea  in  tba  crnameotatiof)  of  oar  vases  i  s 
tbe  Btraiébt  line  an  tba  ?aried  coosbinations  that  it  prodact^. 
rt  la  theo  probable  tbat  tne  principal  eleaents  of  tnie  ieootn- 
tioQ  lere  borrowed  froœ  ieais^na,  tbat  tne  oeraaiat  bad  ander 
bia  eyea,  aoattered  ovrer  tbe  tsats  and  raga  tbat  sovered  tbe 
floor  of  bia  tant  or  bia  bat,  on  tbe  baakets  aaed  by  tbe  *0!Ben, 
and  or»  tbe  fabrioa  jfitb  wbiob  botb  aexea  irere  clotbed. 

tveedVe    or    \.Y\e    sYwitWe.    TV\e    de%\|n«    \Vo\    tY^eVT    neeàXea    oAàed    to 

t^e    e\o1;V\.t\|    «ère    t^e    ao»e    l^o\    t^e^    Vwaerteà    \.i\    t^e    o\o\Vv    «Vetx 
tVey    «ode    V>otvÉS.x\$8    ond    rvt».    TV  e    VnVt^ience    ot    t'^«    bo8\ce\. -»o\cpt 
«u»\    Vov>e    exerted    otv    ttve    çotier    ^a»    beeï^    «.apecVoWv    %t\jd\.«à    tu 
i;e.Vtvà\e.     iàrcVi,    Aivï.«\.t  eir ,     S,»\    3oVr\D.    \?Ç^0.     p.     lQf-\0'J^.     Ox\    IV.e    :..  t" - 
der    \ï\    «VnVcV\    «ust    Vvovîe    op^eored    t\^€    oor\o\ia    ♦èXewet^t»    of    Wneor 
decoTo\\.OTv,    »ee    AWcVet  «■"^ ,     fetvt'''(^t«    ^'^^    ïuivst,    Kote    of    ç.    fO. 

On  tbe  other  haad,  on  oar  vases  aœoné  tbeae  rectangalar  or.i- 
amants  that  oooapy  œoat  apace,  one  seea  tbe  oircle  appear.  Tt 
onlf  plays  a  aecondary  part  thsre;  bat  i   ao  lésa  oontributes 
to  6{i?e  to  tbe  atyle  of  tbe  paintecs  if  tbe  lifylon  its  pecaU  ir 
atanip.  !^oh  nsitber  froi  tbe  mat,  nor  from  tbe  varie  iea  of  trr 
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fabric  of  *ool  or  of  lioen  oaœe  tho  oircle,  To  expiais  the  parti 
derivad  from  it^bjr  the  paioter,  ia  la  neoeasary  to  refer  to  « 
différent  teohaios,  to  tbat  of  the  éa^astry  of  bone  or  of  œstal, 
tbat  earl?  playad  a  oonaiderable  part  in  tue  llfe  of  the  tribss 
bf   «hloh  tere  peopled  Graaoe  aod  the  adjacent  coantries;  theae 
iodaetriea  did  not  aeed  a  lonil  tlae  to  fiad  the  notivea,  that 
they  applied  te  the  décoration  of  their  torka.  The  ohoioe  of 
those  [Botives  faa  diotated  to  then  by  the  properties  of  the 
isaterial  ard  by  tbe  aae  of  the  tool.  Thas  tas  foroed  a  iode  of 
ornaseatation»  «hiob  has  oharactëriatioB  saffioiaatly  marked 
for  one  to  racognize  it  in  even  tbe  borrofinga  aade  froœ  it 
by  othar  tradea. 

Thia  style  adopta  and  atilizes  aoat  of  thèse  sotives  compo- 
aad  of  rectilinear  eleoents,  that  fors  the  repartory  of  the 
basket-œaker  and  «eaver;  thera  ia  noœaterial  on  «ihioh  the  st- 
raiéfat  Une  cannot  be  inaoribad:  bat  in  the  dacoration  of  oylin- 
dars  ABd  plaqaea  of  bone  or  of  ivory»  as  in  that  of  vasaa  or 
other  atanails  of  tnatal,  beaidea  raya  or  parallel  banda,  ohevr- 
ons  and  frets,  is  seen  to  appear  anotber  élément,  to  «hlcfa  %'m 
entirety  tnaot  présent  aa  appearance  différent  froœ  tûat  of  tûe 
aat  or  raé.  în  the  dorkiné  of  letal,  tbe  oiroie  oriéinataa  of 
itself  in  tne  ooarae  of  tûe  exécution  of  tbe  décoration.  Tf  it 
concerna  rapoossee  ^ork,  one  of  tna  first  ideas  preaeotiné  it- 
self  to  the  miad  of  the  artisan  le  to  arrange  on  ths  external 
aarfaoe  of  the  object  boaaea  or  lititle  rounds,  fhose  project- 
ion racalla  the  roand  of  tha  breaats  of  «oman:  not  a  cirole  û 
gives  in  plan  the  contour  of  thia  boas.  Tf  one  aeeka  the  priû- 
ciple  of  tbs  décoration  in  the  aae  of  overlaya  placed  on  the 
siroand,  the  aetal  «ire  *oand  like  a  bail,  iivea   spirala  «ihose 
oûQBber  ?rill  vary  Jiith  the  diœensiona  of  the  spaca  to  be  filled. 
(Viénatte  at  the  end  of  Chapter  V).  Sinally,  if  froi  enôravin^ 
is  deooanded  the  ifhole  or  the  coipleosent  of  toe  décoration,  ia 
ppactioe  is  aoire  expeditioas  to  acatter  over  the  field  designs 
ia  diamant  ayœaetry,  than  to  a«in^  thereoc  one  poia  of  ths 
oompaaaas,  as  done  on  the  ivory  plaqaes  oollected  at  Spata; 
thas  are  obtainad  concentric  oiroles  or  ae^scnts  of  oircles, 
that  give  riae  to  vary  /ariad  oosobinationa»  to  daepen  thaœ 
the  j^ra?er  follons  tha  slid^ht  lines  indioated  by  the  tooi.  Uaâa 
sappla  and  certain  by  lonû   praotioe,  the  fin^ers  of  tha  «orkœen 
sost  farther  very  often  do  «ithout  the  compaasea.  T  bava  seen 


1 


1S2 


la  tbd  bazaar  of  tbe  tailora  at  Cairo  a  deali^oor  «ith  ohalk  te 
freely  traoe  on  pleoaa  of  oloth  to  be  eabroidared  t&aa  by  the 
oeedle,  oarves  of  qalte  aattaaaatioal  preoiaioa,  altboa^h  drann 
freehand, 

Xote    l.p.lBÎ.    i\i\.\.    de    ooTT.    VeW.    l?7?.    p.    201'.-    «"î^^e    mofe 
i\vii»ei*o^B    exom\>\e«    ot    rec\o|u\.or    yVoQues    ,re    à.eooro\ed    ^^^    o\tc- 

Thaa  three,  the  ladaatriea  of  braidiag,  fabrica  and  ■étal, 
tben  aaffioad  to  anpply  tbe  oeranio  palater  «ith  nearly  ail  tiie 
fflotivaa,  tbat  aerved  bii  for  deooratlag  tlioae  vaaea  la  «biob  t 
tbe  ornaoeot  remaiaa  parely  ilnear.  To  Isltate  tbe  fora  of  tûe 
plant,  aod  aapeoially  to  oopy  thoae  of  tbe  animal  and  of  tbe 
oan  is  alwaya  a  sore  diffioalt  aattar  tban  to  drav  aqaarea, 
lozan^e j  anf  olrclea.  To  oopy  life  nith  tbe  diveraity  of  its 
typea,  each  of  Jibiob  bas  its  û*n  expreasion,  reqairea  a  \rery 
différent  effort  of  observation  and  of  reflection.  Ihere  tbe 
arts  of  design  ara  ii  tbeir  iûfancy,  tbat  effor  ia  reaer\ad  f 
for  tbose  brancbes  in  nbiob  it  aeeos  iaposed  aa  aaoeaaary»  by 
reaaon  of  tbe  spécial  rôle  of  certain  objecta.  One  ia  restric- 
ted  for  goldsfflith's  work  tbat  carriea  jetela,  aras  and  caps 
for  princes,  or  for  scalpture  tbat  modela  tbe  iia^ea  of  tbs 
rfods;  bat  for  pottery  tbat  maat  be  fabricatad  and  furnlahed  m 
^reat  qaantitiea,  it  «aa  nataral  to  adhère  ta  the  kind  of  déc- 
oration, tbat  «ritbout  pa  tiné  tbe  workœen  to  the  trouble  of 
invention,  beat  len  itself  to  the  exi^enoies  of  rapid  execat- 
ion,^  Thaa  for  a  very  long  tiaie  are  sxplaiaed  tbe  BOtivea  pe- 
oaliar  to  tbe  éeooiatrical  style,  bere  and  tbere  relieved  and  ? 
enbanoed  by  sose  filurea  of  birds  and  of  qaadrapeda,  tbat  for- 
œed  ail  tbe  coat  of  ttie  décoration  of  clay  vasea,  Tbe  oeraoaist 
foand  tboae  notivea  elaboratcd  io  Dtbsr  tecboica;  to  profit  o/ 
fcnea,  tbere  auffioed  biai  a  aort  of  alaost  mechanioal  skiil.tn- 
at  be  aoquired  by  practioe» 

?et  tbere  oaisc  a  somaot,  ibeo  io  a  sooiety  tbat  baca£a  n^i^^f 
aad  ffiore  rffiaed.  it  »aa  ao  longer  poaaible  for  tbe  palnter  to 
content  hiaiaelf  fltb  tbe  a  ranéeœents  farnisbed  by  parely  ii»- 
ar  décoration;  men   reqaired  hiai  to  inoloae  in  tbeae  ornaaients 
aoenea  taken  from  tbe  livea  of  b:i,«  ooatasporarias;  bat  878a  < 
tban  in  thie  aen  phase  of  tbe  deveiopaent  of  bis  styla,  a  d^jj- 
ter  atill  felt  tbe  influeooea  of  tbe  aodsls  by  /»bioh  he  «aa 
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first  insplred.  Parhaps  tbe  flj^ares  tbat  appear  oq  tus  arases 
of  tfas  Dipjlon  ifere  origlnally  iiitated  froŒ  im^sieê,   tlist  ab- 
oat  t&e  sasid  time  the  sbattle  of  tb6  «leaver  bad  aoattored  in  & 
tûe  «app  of  fabrios  of  loxory,  the  prtattive  «eaviB^  only  adaa  t 
tlas^  rectillDdar  designs.  Wbat  bas  aaggested  to  ae  tbese  coQjeo> 
tares  ire  tbe  anoiant  Peravian  fabrios.  T  see  there  aninale  aoj 
(BôD  iftaose  type  has  saffered  tba  aaoe  sort  of  deforoatioo  as  on 
Attio  vaaes,  hae  been  geometrized  in  the  saœe  faahion,  if  ;fe 
màf   be  parmitted  tbat  barbariaœ.  Tbas  tbe  oat  bas  taken  a  sqa- 
are  baad  aod  â  lozenôe  tail  (?i^.  71);  for  œen,  in  tbe  dranioé 
of  tbe  body  aad  oesbers  are  dveayffbere  atraigbt  liaea  aad  aome 
angles  (?i<5.  72).  The  toaiba  of  tbe  Geraaioos  of  Athena  bave  not 
preaervâd  fabrioa  for  as'  bat  the  olotha  tbat  eaveloped  tbe  b 
bodies  of  tbe  ^apatrids  in  tbe  riobeat  of  thoae  sepalcbres  ne- 
re  exsouted  in  a  oianner»  tbat  tnaat^  bave  very  stroaély  reseœblsî 
tbat  ased  by  the  aabjects  of  ths  Incaa,  aad  bava  given  risa  xp 
nearly  tbe  saaie  arraDéementa,  Tn  tbe  décoration  of  the  vases  ' 
tbat  ^e  bave  reprodaoed,  thsre  ars  no  motives  tbat  do  not  fini 
tbeir  appèioatioQ  io  the  practioet  of  t«o  or  three  industriss, 
the  tnost  indiapenasble  of  ail,  the  rasb-work,  the  .«eaviaé  of 
(tool   and  lioea»  the  «orkiné  of  booe  and  of  nsetal.  [t  aaffices 
then  to  render  a  reason  for  the  pecaliaritiss  by  «ûich  ie  àef>   - 
oed  the  style  of  tbesa  vaaes,  tbat  the  tribss  that  faahioQai  i 
thaaa  posseased  the  induatriee  œentionaâ.  on  the  otha  r  baad,  i' 
thoae  tribea  bad  artiata  capable  of  execatiné  «orka  aach  as  ûi  j 
caps  of  7aphio  aad  the  iBoat  beaatifal  of  the  intaâlioa  accouow- 
nyiné  them,  the  ornaientatioû  of  tûeir  oeramioa  did  not  preaerit 
*ith  ita  air  of  varietn  tûe  oharaoter  of  povarty  aod  of  ûboûûîx;- 
ay,  that  na   bave  rnentiODad;  oae  fill  find  there  tbe  raoe  of  w 
Uiat  aentiment  of  life,  tbat  forœs  the  oriéinality  of  Myoenaaii 
art.  That  aantmeat  la  laokiné;  one  ia  thaa  foroed  to  adonit  t 
that  tha  pottars,  «ho  fabrioa  ad  tbe  vases  *ith  ourely  lineaf 
décoration  ^ere  ao  the  direct  oontinuâtora  of  the  po  tere  or 
Myceaae  and  of  Talyaoa.  Tbia  bypotheais  àoea  aot  remove  ail 
dif f icalties;  bat  bo^ever  it  f^ivea  the  sole  plaaaibls  sxplâaa- 
tion  of  the  oontraat  that  strikee  the  bistorian,  He  knows  bioD- 
aelf  to  be  henceforth  iii  the  preaenoe  of  an  art,  that  did  not 
ûâve  the  aaaie  oriain  as  its  oredeoeaaor,  *hioh  «as  bore  i.i 
iifferen'  surr-Mani  inv'î,  and  ^hioh  n&s   inported  into  Greace  ^-z 
jther  tribes.  Tt  is  to  be  soaéht  aifion;^  feoe  tnoea,  that  ^sr.^* 
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reputedl  to  bave  ooncurred  in  foraiaj^  tba  Sreâk  nation,  «hether 
%o  aoae  of  theœ  is  there  sotue  reaaon  to  attpibate  that  rola  q? 
that  iaitiative, 

Aooopdiné  to  tûe  idea  tbat  ne   bave  foriBedl  for  oaraelves  of 
tûe  bistory  of  tbe  Greoian  iopld,  a  great  diaturbaDoa  «laa  pro- 
daoed  aboat  tbe  11  th  oentury  in  ail  tbe  soatbern  part  of  tbe 
Bdlldoio  peniasala.  Nei  iobabitaota  lo  tbe  moat  fertile  aad 
(sost  popaloafi  distriota  «ère  stibstitatad  for  tbe  aaoteDt  ooea, 
fbû  irere  foroed  to  eœigrate  toward  tba  ialanda  of  tbe  ggean  sea 
aad  tbe  ooasts  of  Aaia  Minora  Tf  it  be  proved  tbat  a  obange  of 
taste  «as  caased  in  ^reeoe  la  tbs  arts  of  deaign  at  abouti  tbai 
tine,  tbat  a  aen   style  replaoed  tbat  ibiob  bad  rel^ned  as  nas- 
ter  diirin^  tbe  Goarse  of  tûe  preoading  sentaries,  tbia  ooncla- 
âioa  la  laposed:-  tbat  tbia  taste  aad  tbis  atyle  isiiat  bave  besn 
intpodaoed  into  Greeoe  jsy  tbe  rode  aad  *arlike  trlbea,  «bien 
tradition  groaps  aader  tbe  generic  aame  of  Ooriana. 

Thsse  invadsrs  are  not  porsaed  by  (^reoiaQ  bistoriana  beyond 
tbe  aiasa  of  Mt.  Piodaa,  «biob  tbey  œast  bave  reaobed  by  alipp- 
iag  aoaonâ  tne  long  obaina,  tbat  detacb  tnemaelves  froa  tne  ceù- 
tcal  auoleas  of  tbe  Alps,  aad  mùïqù   cover  ifitb  tbeir  raiificaii- 
iona  tbe  ertice  eaatern  peninaula  of  ?arope,  bat  io  tbe  âilda.^ 
of  bistory  there  peaains  oae  reaoarce,  «fbiûh  is  ta  apply  to  to; 
aonaoBanta  tbeiBsalvea  to  aak  if  tbey  cannot  aii  us  in  éoiû^  biz;û- 
er  iflto  tba  obscars  p^at  of  tboae  tribaa,  and  to  thro«  aame  Ij - 
ght  apon  tbeir  origiaa  and  tbeir  etboio  affinitiea. 

It  is  a  fact  tbat  tbe  arohaeologioal  reeearobes  of  tbe  lasi 
years  ûa/e  plaosd  beyoad  doabt;  in  tbe  valle:^  of  tne  Danabe 
a  id  iii  ail  aoathern  Earope  as  *ell  as  on  botfi  alopes  of  tbe 
Alpa,  frofls  tbe  oentre  of  Ttalj  to  tbd  basioa  of  tbe  Rbioa  an5 
tbe  Rflone,  oae   fioda  scattered  every/fbere  in  tbe  tooiba  and  aae- 
oûé   tbe  raina  of  very  old  aiarket  tosnr,  tae  «orka  of  an  indas- 
try,  nboae  atyle  raoalla  tbat  of  i^recian  ceraiics  nitb  linear 
décoration.  Tbe  analogies  are  tbose  tbat  caaoot  be  tba  reaail 
of  a  aiiBple  acoident.  Ta  tboae  lOQuienta,  *hatber  of  atone,  d 
ola>  or  métal,  one  finda  aaarly  ail  tbe  motivea  tboae  ass  gq«u: - 
aoterizea  tboae  of  tbe  iiorks  of  tbat  ceraïuioa,  tbat  can  by  ôao3 
ri£?bt  paas  for  tbe  œoat  anoient. 

The  ooBparxson  »oald  ooQvince  little,  were  it  based  only  on 
tbe  lotives  detacbed  from  tbe  context  and  arbibraily  leolatei. 
To  regard  tbem  tbaa,  tbere  «oald  be  little  tbat  one  aaooaedd 
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ifl  findia^  io  the  worka  of  other  peoples,  aame  of  /ihon  |o  not 
aapaar  to  iiave  beeo  able  at  that  ti^e  to  iaflaenoa  «raeoe  by 
their  exaaple»  )vhlèd  others  are  separatddi  froos  it  by  the  eot~ 
Ire  breadth  of  the  ooeaa.  Tt  is  that  it  *ould  be  eaay  to  ppo- 
vs,  ôither  by  referriag  to  the  rare  reaains  of  the  prodaots 
of  Aasyriao  and  ^hoeniolan  cepaaios,^  that  ire  bave  been  able 
to  disoover,  or  by  presenting  aome  apeciœeaa  of  i©xioan,  Per- 
avian  or  Kabyle  oaraniios.   The  trae  reaeablanoe,  that  atteati- 
aû   ths  same  orït^ia,  a  relation  of  oonoectloQ  aod  depeodaacs, 
is  iodsed  xacb  lésa  iq  the  aliilarity  of  the  sotivea  taken 
separately,  tëaïaîe^tbat  of  the  order  aooordiaâ  to  /iblch  they 
are  grooped,  in  nû&t   *ay  œay  be  terœed  the  ayntax  of  oroaBeat, 
Ko\e  i.ip.\<?3.  BVe\o**«  de  \*Ar\,  Yo\o  lî.  fVfe  21'i-^l'è\    Yo\. 
111.  fV|a.  4^8,  ÀT9. 

cotipe\«v\    ^OT    tVe    «\,\Aà\^    ot    )iex\co^    ceromVc».    Be    \«    curoXoT    ot    o 
aç>eG\oV    àepoTtaeAt    ot    cero»\c8    ox    X\\e    Kot\oi\o\   Hxieev^w    \.\v    i^Qtjr- 
\T\i\ox\.    Bee    X\\e    t^^^^^    otvAuo\    rôçorX    ot    XVe    \)ureo\i    ot    efunoVo^y 
VK  oô\\Xn,*toi\ .    \ÇBfe^,     X^i^e    Me«oVr    exvXXXXeà    OrvfXn    onà    àe\>e\op»«  tx't 
ot    t^T»    ox\à    ort\o«en^    Xt\    oefowXc    orX^     p  or  XXcuXorV-ii    ço^e»    ir?    c'a  à 
4ÇA,     <3t\à    Xtv    t\\e    8o»e    ^oXu«e    oivoXVeT    «Xuà^;     pottery    ot     XV>c    or\c- 
XexvX    p\iey)\o», 

Tha  induatry  that  ne   ûave  m  vie*,  that  it  nas  baen  proposai 
to  aaœe  DsieaôiaQ,  Celtio,  Selto-Tllyriaa,  peraiated  in  ltal\? 
QQtil  there  aade  itaelf  fait  on  the  coasts  of  that  ooantry 
the  influence  of  phoenioia,  aod  particalarly  that  of  Grseca. 
^ithottt  ohangiag  aoarcely  anything  io  its  praotioea,  it  laain- 
tained  Itaelf  in  central  and  aoiithera  Europe  antil  the  Roiuan 
conqaeat.  ^<ot  types  abaolntaly  ainilar,  ahoald  one  expect  ta  s 
aacoeed  ij  findiaâ,  *han  he  aiakea  ont  the  inventory  of  the  mi - 
tiple  ifork  of  the  tribea.  that  «ara  diaperaed  over  aach  éreat 
areaa,  fhen  he  coiaparea  objeots  betwaea  whiob  there  œay  be  i  ^ 
diatanoe  of  aeveral  centuries,  learned  aien  that  hâve  made  tTiis 
kind  of  antiqaities  their  apecial  study  fiad  différences  tb^re- 
in,  that  hawe  allowed  the»  to  divide  those  monuiBenta  into  aev- 
eral éroupa,  each  of  ^ihich  ia  defined  by  certain  traita  pecal- 
lar  to  it.  ?e  oanaot  aaka  that  diatinction  hère.  The  oouison 
oharaoters  that  give  to  ail  theae  «orka  an  air  of  relationamp 
are  aaff ioiently  marked,  that  one  oan  reéard  that  primitive  "^  ^- 
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oivilizatiOQ  as  foraiag  an  hoaogdoeoas  entirety,  at  leaat  froi 
tbe  point  of  vien  of  art.  lo  thèse  oonditiona,  we  dio  oot  fear 
to  urge  i.r  support  of  tne  tliesea,  tbat  ne  proposa  to  support. 
proofe  or  indioatioas  ,  if  it  be  preferred,  that  «e  hava  ooll- 
eoted  aearly  everyuriiarô  in  the  différent  provinces  of  the  psa- 
lo  of  ^eometrioal  deooration.  Tbe  aafe  raie  tbat  «e  shall  isiposel 
oa  oarselves  is,  thaï  oar  observations  «ill  oaly  be  based  ao 
«orka  in  «hioh  thi  ;  style,  atill  near  its  ori^iaa,  has  retaia> 
ed  ail  ite  obaraoters,  so  to  speak.  Ry  tbia  iteans  «e  leave  -^i- 
ide  for  Greeoe  tbe  aiost  advanoed  vases  of  the  Dipylon»  Jiith  t 
the  personaf^es  tbere  reprasented,  and  for  the  barbariaas  as  â 
:5reek  «oald  bave  said,  the  "sitales"  of  Styria  and  of  the  val- 
le»  of  the  Po,  or  a  ohisel  that  already  did  not  laok  skill  in 
•odeling  eoenes  of  games  aai  of  saorifioes,  bantinj^  and  irap. 

Xote    \.p.\^ik.    Oxve    «VW    ^\^t    reàuceà    bu\    foVWvtuX    t^furea    ot 
»08\    ot    '^^2.    Tepre»en\o\\oTva    \^ot    decorote    tV.cae    \)rax\ze    oesseU 
\.t\    t\\e    \ïsOTk    ot    )k*'A*    k\ ,    Bertroud    onà    SoVomotv    BeVxxoc^;    Leô    reV- 
\ea    àone    Xea    oo\\.ee»    àv>    Po    et    d\i    Bonvibe.    A^Ç^A. 

Ta  tbe  œonafflenta  that  ne   are  ^oiaiî  to  ssek  tbas  outaide  tîie 
frontiera  of  Grôece,  #8  aball  aéain  find  the  arran^Jeinants  ani 
oùaraoters,  that  bava  seemad  to  as   to  forai  lue   ori^inality  of 
tne  vases  that  Me   bave  jast  studiad,  Tbe  sane  ioetiact  foc  ra- 
ytûffl,  fhiof  reoalla  taat  of  cbe  arcbitetotars;  tbe  saœô  baoïi  ot 
dividinô  the  field  into  ooapartaents,  in  eacb  of  *hich  tbe  iec- 
orator  «ultiplies  tne  ornaaeats,  desirinô  to  leave  no  voide» 
the  saae  very  œarked  prédilection  for  the  straight  line,  Tne 
atraigbt  line  and  ite  combinationa  furnisb  nearly  ail  tbe  33c- 
oodary  motives,  âvs.i  «bere  the  prinoipal  Unes  of  tbe  ornasen- 
tatioa  are  and  oan  be  only  oirolea.  Particularly  froai  tbe  enï- 
astry  of  œetal  snall  *^e  borroi  aar  examples,  for  in  the  différ- 
ant coontriea  fro35  îihicb  na   take  tnem,  oeraiEics  is  very  ajoch 
foebind  tnetalloréy,  ¥an  «are  loaé  aatisfiad  tbere  i«itb  a  potie- 
ry,  «bosa  very  sleraeatary  décoration  coffipriaee  only  eoœe  rudai  / 
oncieed  linee.  fo  aoeet  #ith  vases  oti  *bich  the  ornâoieat  «aa  3 
applied  fith  tbe  brush,  it  ia  neoeasary  to  oonae  doiin  to  abojc 
tbe  (Biddle  of  ths  s  th  centary  P.o.,  and  it  /fould  be  atranée  0 
take  œonuaents  of  30  late  ar  epoob  for  seekinè  tbere  sooe  liéù'i 
01;  tbe  oriéin  of  aiistyle  tnat  floarishad  ieucd  earlier  in  C'vzcce,^ 
One  bas  tbe  riént  to  daœand  tbia  service  only  froaa  «orks,   nit 
iîây  be  preaaoDed  aore  aicient  toan  tnoae  accupymâ  113,  or  test 
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caa  at  laaat  be  oontonporaaaoas  «ith  tbein.  Tbe  bronzes  «111  t 
tlieo  alskost  alone  offer  as  tercs  of  oomparlson»  ^ow  ia  «hai 
rentaioa  of  a  nanber  of  pièces,  oops,  shlelds  aad  plates  latao- 
ddd  to  ser?e  as  iosignla  or  ornaoents,  tbat  take  tbe  oiroular 
foriQ.  A>or  exaople,  aoob  are  t«o  disks  of  brooze  foand  1d  Ttaly 
aiOQ£^  tbe  gqaez*  Oanoerniog  tbe  sbleld  of  Aobillea,  «e  bave  r 
reprodaced  tbe  larger  one  of  tbeœ  (Pig.  17).  TbèseditÉki^aralv 
oaly  deoorated  on  tbeir  facef  exposed  to  view,  ^batever  the 
pirpose  Doay  bave  been,  tne  extreiiô  oare  tltb  wbicb  tbe  decora- 
tloQ  «as  ezeoQted  Icdioates  o^jects  of  prioe.  Tbe  fforkisea  iBada 
ase  of  ail  procédures  to  irbiob  œetal  leods  itself,  of  repoassddl 
«ork.  as  irell  as  eo^raviog  wltb  tbe  point  and  tbe  dotted  Une. 
To  tbe  hammer  Is  due  tbe  relief  of  tbs  little  bosses,  tbat  are 
separately  arraaéed  and  projeot  froœ  tbe  ground,  a  fine  point 
traoed  ail  other  designs.  Those-nearly  touob:  one  feels  béret 
tûe  same  borror  of  tbe  void  as  on  tbe  vaees  of  tbe  Oipylon. 

\5o0To    due    dV»c\\\.    \t\    t)OT\ii\xo-\.\o\\c\-    de\    i4x»seo    à\    ?evu|\o    e    »oo- 
ro    l^orte    ornomentoVe    pr\m\>t\,oo    \,t\    1Xo\\.o    e    Vn    o\tre    çorW    dV 

i?x\Toct    tTOxft    Aem©T\,e    de    \,^Âco4e«\,e    be    T\iT\t^.    ?er\e«    n.    vo\,. 
2^^"^  ,    A\.»o    s.ee    \.Vve    t)Toi\»«    dVaVa    from    KuraXo,     iKo\\.%\.e    defW    *c.o-| 
\î\-.    1890.    P\.ote    11^.       1\    Ve    t%e    «o»e    decoroWoiiv, 

AffiOQg  the  oBOtives  ooiBpoaiQé  fcbis  décoration,  ie  find  some  cd  t 
pre?ioa3ly  kno^n  to  as.  The  concentric  circlss  ciroaiBScrlbinô 
toe  baods  on  /fbicb  thèse  aotl^es  are  distribated  correspond  to 
the  t)and3,  tbat  like  belts  divide  the  heigbt  of  -^reek  vasea  m - 
to  anenual  zones.  Tbe  véry  fine  lines  tbat  extend  hère  ia  tb? 
vicinifey  of  tbe  border  are  foand  on  the  feet  of  the  vases. 
('i^.  49).  As  on  tbose  vases,  hare  not  only  tbe  principal  Im- 
ea  of  tbe  décoration  furniah  the  oircle  redaced  to  a  very  sDi»- 
11  diameter;  tbere  are  doable  or  triple  rinés.  tbat  in  places 
are  scattered  in  t*o  of  tbe  ciroular  cro*n3.  Tbe  curved  Une 
ia  hère  reqaired  only  by  tbe  oircle.  *3o)fbere  le  peroeived  tûe 
spiral  or  aoy  of  its  derivativea,  aot  even  tbat  ainaoaa  line, 
iibose  bends  iœitate  the  andalations  of  the  aea  naves.  îfbat  foras 
tha  central  aotive  ia  no  the  rosette  issuing  from  tbe  flouer: 
it  is  a  gort  of  atsr  forised  by  tbe  triani^leG  opec  at  one  side 
and  fitb  opposed  apexes.  Ail  being  sisall  with  adjacent  bases. 
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thèse  aaine  élve  for  one  of  tûe  banda  ttie  runniaô  aotive  oalled 
folf  8  taeth,  ftod  iû  aaotfaar  nearer  the  border  extends  an  orna- 
meiit  *itb  the  aaoje  prinoiple.  oalled  the  obevron,  iiitb  its  syoï- 
œetrical  break»,  fiaally,  on  the  larger  of  the  two  diaka.  oae 
bas  tbe  fret  us   at  Idast  a  sketch  of  tbe  fret  àr  the  grojiinâ 
State.  Tbe  «otive  ooQsiats  of  tiio  anllee,  *hoae  horizontal  ans 
are  dicected  in  opposite  directions;  join  tnoae  araa  by  a  lina 
and  you  ^ill  bave  tbe  olaaaical  fret. 

Hère  is  a  laat  ooiacidence,  and  it  ia  aot  the  leaa  sia^olar. 
Tbd  sole  sotive  that  reoalla  hère  the  aziateace  of  ths  ort^aaic 
«orld  ia  that.  «bioh  in  3reeoe  alao  appeara  aoonar  on  vaaes 
*ith  ^eometrioal  décoration;  it  I3  tbe  bird,  that  oae  recoéni?- 
83  by  tbe  lenôth  of  ita  flexible  oeok  and  that  of  its  beak,  hs 
the  iohabitant  of  the  larah  and  the  shore,  â  frieze  œade  of  U' 
theae  birds  aarroanda  the  boss/  tbât  forniâ  tbe  iciddle  of  tr.e  iisli 

Theae  types  of' nebfeet  and  ifadera  aeeœ  to  hâve  bad  a  8ia>5ui- 
ar  attraction  tom  tbe  primitive  actiat,  both  of  centp»»!  «;ap^r  = 
and  of  -tôôce   and  Ttâly.  To  the  first  it  appearsd  dariné  iùc 
aamîLec   SDi^ration;  to  tbe  secoad  in  tbe  sntire  daration  of  tns 
3sild  finters  of  tbe  aoa  n,  Tbere  aettled  in  œaltiiades  on  tn 
oonds  th©  a-fans,  ôeese  and  dacka,  storks  and  cbanea.  [n  oae 
ooantry,  flhere  lead  i^aita  in  the  siorainé  tûe  bipd  of  paseài-, 
ûothiné  can  éi/e  an  idea  of  tnose  prodiéioua  fliéhta,  tnat  ^'il- 
led  tbs  entire  district  «itb  the  aoiae  of  tneir  «iaéa.  T  rsi;::i- 
ber  havin?  alao  ssen  in  Aaia  Minor  in  the  oBarabes  near  Viosî 
and  also  near  >!aïD8oan  actaal  arœies  of  éeesô;  it  *as  ia  vâin 
that  T  endeavored  to  approaoh  within  éanahot»  the  bird  oad  1-- 
arned  liatrast.  Ta  biéb  antioulty,  man  ooold  aee  theni  nearai;-, 
disportiné  themaelvea,  a^iaoDiné,  divine  and  paasia??  near  1  :i 
greàt  fiooka,  at  tba  top£  of  tbd  reeda  and  tatsarisks.  3ne  beli  3- 
ves  nioDself  to  feel  tbe  acho  of  tûe  tapresaioû,  th^t  this  ai~r:t 
iïiade  on  tbe  aiind,  m  a  oouparison  of  ^oaBsr  aid  m  tbe  i.T.itcti'T 
of  it,  that  7irk^il  nas  given,  f'^atin). 

Mole  1, p. 1*96.  ^c»eT>„  iW-oA.  11.  Â--9.  V\ré\.\.  r.4ior*\c«.  1.  ^-^'i' 

Tbs  t»o  disks  are  not  laolated  objecta  «nosa  ornaffisntation 
presen  a  an  exceptional  onaracter.  Tn  ail  central  Ttaly,  rûj- 
aystçoi  of  orcamentation  «as  not  aolely  applied  to  oBetala;  oae 
fiûds  on  the  clay  vases  «itb  moiaed  deal^Qs,  encloaed  «itûi' 
tne  80-called  pit  graves,  that  are  tba  oldeat  type  of  rtalic 
iod  H'.truscan  to^iib.   '^o   if  one  coalj  ba  te.Bpfcaà  to  sue   in  tr.  : 
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bronze  objecta  iiaportadi  articles,  it  «oald  not  be  the  aaœe  tac 
those  ootterids,  tbat  bava  cose  froaa  tbe  oâseteries  la  thoua». 
ds;  the  nere  aeceaaarily  fabricatsd  at  tbe  place,  to  abow  tbe 
idefltity  of  tûe  atyle,  it  aaffices  to  présent  bere  aoiae  apeci- 
mana  of  tbia  Boanafaotura,  aonoe  takeo  froŒ  tba  oemetery  of  7il- 
laaova  in  tbe  viciiiit'î  of  RoloËna  (Pigs,  7^,  77),  and  tba  oth- 
efs  from  tha  oeoropolisea  of  Orvieto  and  of  Cblusi^in  gtraria. 
(!?ij38.  74,  7^,   76),  One  ^ill  reoosînize  tbe  motivea  tbat  ta   ûa- 
ve  foaûd  in  Greece  and  a^ain  seen  on  tbe  œetal  disks,  cirolaa, 
frets  in  tbôir  variatiaa,  cbevrons,  iccoaipleta  trianj^les  set 
«itbiû  eaoh  otber,  lozeogea,  and  tbe  division  into  panels  ficn 
centre  occapiad  oy  a  fylfot  crées.  On  tboae  olay  vessela  as 
Où   the  bronze  plates,  scarcely  anytbing  aroasea  tbe  idea  of  li - 
fô:  OQ  only  one  appears  tba  iDoaêe  of  osan,  tt,  is  so  /fell  concBii- 
ed  aœûQé  tbe  floarisbes  jf    Lie  Iiae-ir-  décoration,  tbat  it  doaa 
Qjt  lEOiify  thô  danaral  appearanoe  of  tbe  entirety  (^iè,    77). 
Tbe  oataida  of  tbat  bo«l  is  entirely  covered  by  ornaasents,  to- 
at»ara  arranéed  in  oonceatric  zooea,  bat  ^itboit  tfaeir  beine 
lituited  by  ciroles  traoed  hiIù   tbe  point.  Rare  are  arrangea  l; 
.i  ro^  of  aoasuio  birds,  met   «ith  so  ixan/  tifr*a3;  bat   naarer  tn^ 
Dor:iep  is  tbe  baaan  figure  imitatai  in  an  anciraly  sobeoDatic 
manaar,  tbat  aaa  balisvea  lâ^t.   ne  oan  racoânize  m  tna  littl-: 
détails,  tnat  ail  nava  cneic  naais  barnal  to«ard  tna  centra, 
:^itb  regard  to  tna  aotaal  dii^naiona,  tbia  fi^are  bas  bean 
(B0P3  reduoad  toaa  tbat  of  tbe  bird,  md  tbe  fornri  bas  been  m^r: 
cbanged;  yet  it  sacas  tbat  tbere  is  a  dancing  cburaa,  anaia^ai-î 
to  tbat  presantad  to  as  on  tbe  vaaes  of  tbe  Dipylon  (?ié.  ^^). 
[,ika  those,  tbe  bo^l  of  7illanova  datas  froa  tbe  tinoe  nhea   tc^- 
^eoiiietrioal  style  tends  to  lasses  tbe  ri^or  of  its  syateai, 

^e  coald  isaltiply  tbeae  axamplss:  bat  Lhose  tbat  /na   bavs  33- 
iected  s'jffics  to   .r-istify  tne  compariaon.  ^bat  tbe  j  daaooastrâo^ 
is,  tbat  tbare  *as  a  tii«<3  m  ftaly  iarini^  fanion  aaioné  tba  pea- 
plaa,  fbo  appaar  to  bave  œaiQbained  very  fe/i  relations  «iLb  w;  ^ 
odtaide,  tba  ^orkoian  oooataûtly  appliad  a  System  of  ornaaiantat- 
ion,  «hicb  doea  not  asaslbly  differ  froa  tbat,  «biob  #3  bave 
attidied  in  tba  œonaajsnts  of  ons  of  tbe  periods  of  tbe  devalapisat 
of  "raoian  ceraiics.  Tn  botû  is  tba  saîne  pcinciple;  tb033  ara 
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tha  aaae  alementa  that  are  grouped  iû  tiie  aanie  fashioo  by  tos 
àQQiàûer,   Like  the  vasea  of  tbe  lalandsor  of  Athans  to  ^htan  «e 
ooaipare  theiB,  the  potteriea  and  bronzes  faroiabdcl  by  ths  most 
anciaot  oeoiataries  of  Oœbpia  anci  of  gtraria  are  not  dated;  ao 
maoriptions,  no  noore  thao  on  thoae  of  the  ggaan  sea.  Honevar, 
by  ai  entire  aeriaa  of  ramarka  and  dadactiona,  the  laaraed  Qâ7e 
labored  to  rsstope  the  history  of  primitive  Ttaly  and  bave  ar- 
rived  at  an  apppoxiœate  oûronology;  aocordin^  to  them  tnis  «oïL 
be  betfeaû  the  baginnin^  of  tha  10  th  and  the  end  of  the  ^  th 
oantaciaa,  that  the  atill  rudiœantary  oivilization  floariahed, 
alraady  very  distant  froa  bapbariaœ,  «thoae  relies  nave  been 
preaer^rad  by  the  oenatarlea  frosa  «hioh  ne   hâve  borro«ed  some  t 
thiaga.  ^ow  oar  resaarohea  lead  ua  for  Greace  to  a  reault  eot- 
irely  siœilap;  daring  the  ooarsa  of  soœa  thraa  centaries  tha 
^eiBoetpical  style  had  sacoeadad  the  Myceaaaaa  style,  and  that 
had  aoootnplished  tha  avolation  fbich  ;ve  nava  follo/iad  to  its 
and. 

^f-=;  kîîo«  that  the  Doriana  and  tha  ofcher  ^arlike  bands,  fhose 
intervention  30  profoundly  oiodifiad  tha  condition  of  ^reeoa, 
deaoended  from  the  naountains  of  Macedonia.  On  the  otûer  hand, 
008  balievea  that  ha  foliota  the  trace  from  the  foot  of  ths 
ahatic  Alps  to  ths  centre  of  the  peninsala,  of  the  tribaa  t 
thaï  Qâve  peoplad  Ttaly,  and  ^bich  andsr  various  naiHôe  hava 
finally  played  the  first  part  there. 

Bat  in  regard  to  both,  thaaa  faota  hava  sugéestad  a  very  oro- 
bable  conjectura;  ne   ahall  hâve  to  seek  at  the  north  of  ths 
Ralkans  and  of  tha  Alpa  the  oriéina  of  tha  firat  coaotry  of 
the  geoaaatrioâl  atyle.  This  ayatano  of  décoration  the  fathara 
of  tha  Doriaoa,  of  the  aaabriana,  Saballians  and  n'.truaoana,  prâ 
tisdd  in  tbosa  vaat  reéiona  of  central  garopa,  that  tney  inhâbf 
ited  aida  by  aide  befora  paaaini^  the  barrâei  of  the  lofty  eng- 
ins borderiné  tha  plateaux,  of  apreadin^  tbaaaelvea  ir  the  ba- 
3in  of  tha  Maditarranean:  they  broaèht  it  «ith  thea  ia  thair  c 
baggage,  if  one  may  so  speak.  If  this  bs  so,  nothing  ia  (core 
natural  tban  ohe  resemblanoea  that  hâve  struck  aa,  içhathar  thay 
«ara  directad  tojiard  the  aouthaaat  or  the  southifaat,  thase  sn- 
léranta  had  no  tiae  to  loae  on  the  .loarney,  the  habita  and  tâ3 
teg,  that  they  had  aoquired  in  tha  course  of  a  slo«i  and  laborl- 
oua  appraatioaship,  Hoiever  aaduotive  it  »ay  be,  thia  hypothe- 
ais  fonld  fall  of  itself  if  in  the  ra^iou  itsalf,  /there  mq   m- 


iooline  to  seek  tho  oradle  of  tbe  ^eosctpical  style,  there  did 
aot   raoBalQ  sooe  ffiOQaodata.  Is  that  tbe  oase?  Tbe  respoose  to 
tbat  qaeatiOD  flll  be  farolabed  to  aa  by  tb3  œoaaaieats  of  tbd 
aée  of  bPODze  or  of  ths  firat  âge  of  Iroa.  that  from  Hongary 
to  ^panoe,  from  Tytôl  to  Scandinavia,  ha?e  been  taken  from  tiie 
tomba  of  tbe  peoplea,  tbat  Greoû-Latin  oivilizatioD  acarcely 
peaohed  before  tba  baginning  of  oor  era. 

To  oiakd  a  coœpariaon  of  objecta  bavlnâ  like  forss  aod  an  an- 
alagoaa  parpoae,  bere  are  t«o  broaza  diaka,  one  of  ifbiob  ooaidâ 
froDB  Aaatria  (Pig.  7B)  aod  the  other  froa  5»edan  {Hg»   79), 

Ta  général  both  are  identical  nith   that  of  tbe  plaquea  of 
Alba  pQCdnaia.  Tha  saine  little  boasea  tbat  projeot  froi  a  dec- 
oratioa  ezecated  iiith  tbe  graver.  Tbe  isotivea  ara  thoae  tbat 
fe  bave  already  notioed,  tbe  fret,  tboaéb  inooœplete  and  in  t 
tbe  atate  of  a  aketoh,  tbe  ^piaaglea  litr  open  bases  aervio^ 
to  ooaplete  a  central  œotive,  or  indaed  more  redaoed  and  fill- 
Ing  an  entire  baad  «vitb  tûd  ootcbea  of  tbeir  pointa,  tbe  ria^â 
foriBed  by  oirolea  of  amall  diatnatar  Aflth  a  point  at  the  oeatre, 
baada  of  parallal  linea,  etc.  C^ig,  7S).  On  the  disk  io  7isnna 
aothin^  recalla  life;  bat  a  rof  of  larah  birda  «ith  aome  bossas 
raiaed  if  itû  ths  haoBaier  aake  tbe  sole  ora  .sientation  of  thd  disk 
in  ^tockboliB  (^i^.  7q). 

lu   Greeoe  tha  painter  loved  te  connact  tboae  rounds  by  tîû?^- 

nt  oorvea,  often  »it  central  poicta,  tnat  ba  acatterad  over 

tha  body  and  neck  of  bis  vaaea  (piôa.  ^^,  "^ç).  ;îe  bave  aot   f aa  ni 

tbia  motive  in  monaoBenta  from  rtalian  aourcea;  but  oa^  aeea  li. 

reappear  oi  the  bronze  belta,  tbat  bave  been  taken  froai  tbs  t 

tomba  of  the  oelebrated  oaaatery  of  Rallatadt  in  the  province 

•1 

of  Salzbaré  in  Auatria  (Pig.  ^0).   TbiB  ia  partioalarly  one  of 
tbe  omamenta  praferred  by  the  «orkœan  tnat  faabionad  the  beU 
platea  of  the  sagae  iuetal,  thafc  bave  bsea  collected  in  Daniark 
and  3«eden  (pi^.  51).^  The  sorolls  that  plaaaed  tbat  artisan  c 
racall  thoae  of  the  Myoenaean  apical. 

Kote    \.p.202,.    YOTv    Çoc^en.    Do»    ^roXs^eVà    ooxv    9o\\,?\oà\    V,n    Ober - 

BeeVàes    t\\e    exoi»\>\e.    cV\ed,    PV ,    IX,    ?Vt«,    e,    7,     8,     oi>à    ?vi.    4  o  (\ 
Ç\cït«    X. 

^\    àatva    Ve*    outres    ^joyi»    acotv(i\.A0v>e8,     o    «orV    tranaXcjtcà.    b\^    Ç . 
BeAnocVi,     \isVV\\    «op,     20    pVoB    coïv\o\,tv\,x\*    \2.0    ÎV|».    OT\d    K7.^    f^^f   ^ 
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\,w    tVe    \ext.    lTi\e8\    Leroux.    \?^o.    îeaVàea    \\i€   otiject.    reproàuceà 
\\ere,    »ee    P\,.   Vlll,    ?Vt«.    e,    Çi,     \0,    oivô^    f\.4».    e5,     67    \tv    \t\e    Ux\, 

Oae  reneffibôpa  that  the  potters  of  th€  Dipylon  loved  to  plaœ 
oa  the  covers  of  tbeir  /asas  horaea  or  birda  modleled  in  tbe  r 
rottûd  (Fi^.  ^S),  gxaœplea  of  tba'  aprai^eœent  are  also  foand  la 
oentral  gurope.^  Hera  ia  a  bronze  pail  froa  Carintûia,  nhere 
ioaaâea  of  horses  ornameat  tbe  edge  of  the  veaael  (?ig.  R?). 

àer    t*    ï.    f^en\ro\.-co»»\88Votv    xur    î,r^oràerun§    uivà    î,TVo\\\ii\f 
àer    Yvitvet    ui^à    \\\8torV8cVeT    lùeivVwoXc,     e\c.    ?ot\    1.    GoWectVon 
ot    \\\.u8\TotVoA8    ot    pre\vV.8\oT\,o    o i\ à    eorX^i    ^\»\otVco\.    t^-^^a    frot 
\\^z    Xoi^à»    ot    ^^«    ^\>ia\r\,oi\    monorcV\^.    î,d\,\eà    b^    Dr,    )(iucV>;     \00    çX*. 

Tbe  stady  of  the  pièces  compoaing  this  séries  tben  leavea  a 
7ery  olsar  iaapresaioa;  tbe  priaoiple  of  tbe  décoration  iâ  tbe 
aasoe  as  tbat  ii   Greece  and  Italy;  tbe  saiDe  eleaieats  are  èPOû^i 
tbere  in  tbe  aame  apirit, 

Tt  aeems  inopossible  that  Daea  ha/e  oot  bean  etriack  by  tbe  rse- 
emblances;  they  masfc  ba/a  alao  noted  the  differeaces.  Aœonê  f- 
the  fflonuinents  that  bave  bsen  preasnted  as  apeciœena  of  Iiaear 
décoration  frorn  Ttaly,  central  and  eoutbern  Surops,  is  ao  ortr 
*bere  thia  décoration  bas  tne  same  appearaacs  of  cohérence  id 
OQ  the  Greek  vases  of  tne  sanae  sort.  In  both,  tae  aleaienta  art; 
the  saœe;  bat  the  entiretias  do  not  nave  tbe  saoûe  aspect,  tne 
saoQe  look. 

Tbe  bypotheais  that  /te   bave  presented  ^ivas  the  reason  for 
that  différence.  Tbe  motivas  that  «e  bave  enuœerated,  constitii- 
ted  in  tbe  ooarsa  of  tbacperiod  preceding  tne  dispersion,  tbe 
repertory  of  tbe  rustic  oraainantist,  aanoné  ail  the  saœi-barba- 
rians  tbat  inhabited  the  vallsy  of  tbs  nantibe.  Tboae  of  tbe  p^ - 
oples  that  passed  neither  tbe  Balkans  aor  tbe  Alpa  reiuained  àa 
daring  Iodjî  centaries  a  nearly  the  point  «hera  they  «ère  before 
tbe  séparation;  bat  it  *a3  qtilte  other^isa  *ith  the  éroap,  nh- 
080  daah  oarried  them  to  the  ahorea  of  the  sgean  sea.  Tbe  irrim- 
Èrants  tbera  foand  established  the  praotioe  of  an  induatry  anJ 
of  an  art  maoh  mors  advanoed,  iihose  osoûaments  they  foand  evsry - 
wbere,  either  in  the  forœ  of  richly  decorated  édifices,  or  of 
«orks  of  soalpture,  of  je*elry  and  of  ceraœics  preserved  in  U^s 
treasQPiea  of  princes  iad  in  tbe  tombs  that  the*  pillaôed.  îDay 
aaw  and  adoaired:  the  impreaaioûs  ao  received  coald  not  fail  to 
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inoits  tfieœ  to  develop  and  perfect  the  mode  of  ornaœeatatioa 
faaQlllftf  to  thdoi. 

v^Q  the  other  hâod,  akilfal  artisans  #are  oot  lacking  in  "^reece; 
tbose  tbat  had  previoasly  ^orkad  for  tba  AoJQaian  kiaga  had  Idfi 
beiiind  them   heirs  of  their  prooassea  and  tbeir  secrets.  Depri- 
ved  of  their  anciant  patrons,  tbese  «forkmea  bad  in  interaat  in 
ensarin^  for  themsalvas  aa«  ones,  in  fabrioatinë  objects  «lito 
a  fasbion  in  accord  »itb  tbe  taste  of  tba  powerful  men  of  the 
tiœa,  To  saooeed  in  tbis,  tbey  only  bad  to  inspire  tnei»aelyes 
by  fbât  tbey  sa»,  Tbe  motivas  of  linear  décoration  ornaiBented 
tbe  arnas  of  tbe  ^arriora  of  tbe  ?^ortb,  tba  jewals  by  ^hicb 
obéir  «ives  «are  daooratad,  tbe  clotbing  tbat  tbey  .«rore,  anâ 
the  fasteninés  tbat  served  to  fix  it  on  tbe  body;  in  ail  tbat 
oostame  and  équipaient  of  tbe  ne»  œaaters  of  r^reaoe  «as  »bere 
tbe  oerafflist,  a  papil  of  tb^e  old  workshops,  »OQld  bave  soui^Jn- 
aaééeaiions  and  idsas. 

Tih&t   Biast  bave  lent  noat  to  tbat  sort  of  borrojîinés  «as  menii. 

??e  kno/f  aeither  tbe  8»ord,  beloDat,  aor  sbisld  of  tbe  Ooriac  sA- 

disc;  but  it  is  otnertiisa  yfitb  tbe  brooob.  Tbat  only  appaacc;' 

^t   Mycenae  very  lata,  in  fcbc  tomba  of  the  lower  3ity,  wnich  à 

are  perbapa  of  tbe  tiiBe  «ben  tbe  Dorians  hd^d  alrsady  set  faot 

10  tbe  peleponnessus,  la    ths  contrary,  those  clasps  are  frxi- 

aently  found  in  the  toBDba  tbat  oontain  vaaas  of  tbe  ^eooQetric- 

al  style,  aad  tbey  bave  alao  been  collected  in  tbe  most  anciajî  t 

layera  of  rabbisb,  fbiob  at  oodona  and  Olympia  fers  fomed  ar- 

oand  tbe  teoaples  by  tbe  accuiaalatiOB  of  tbe  offerinéa.   The  p 

broocb  tbua  carries  its  date,  at  least  approximate.  Tt  ifoald 

bs  about  tba  13  tb  centary  tbat  tbe  cQStooB  be^an  to  extend  ani- 

oné  tba  oreeka,  and  one  oas  baaed  tbereoa  tb  aearcn  for  tba 

type  of  ornansentation  tnat  tne  métal  received  from  the  artisan 

aoDon^  the  Dorians  and  relatei  tribes.  To  juatifv  tois  aasertt  :", 

it  auffioea  te  3h3«  bere  a  broocb  tbat  came  frooa  llynspta  (^i^. 

1^).  Dû  both  faces  of  the  »ide  plate  is  ûotbiné  but  motives  of 

the  éaoŒetrical  style,  panels  foraaed  by  parellel  bands,  poinis, 

chevrons  and  îtolves'  teetb.  In  tae  central  part  is  a  bird,  li.<:- 

thoae  found  ao  often  on  tbe  vases,  and  BOicethiné  tbat  va^uely 

rasenîblas  laacaolate  leaves.  Tbe  aatne  kind  of  décoration  ia  on 

bronze  banda  oollaoted  at  Olytnpia  and  Dodona,  banda  tbat  ssrvei 

as  facinôB  of  chariots,  ^offera,  asats  and  otber  furnitars  of 

T 
^ood.   ine  of  the  ornatnents  tbat  ojost  freqaently  filla  tne  firi^ 
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of  those  banda  are  ooaoeatrio  oirolea  oonneotôd  by  tangents, 
and  betieen  t^o   rowa  of  oûa/rons  (Pi^.  =^4).  îîlsafhere  it  ia 
tha  plait,  «hère  the  ayea  of  tiie  éailloobe  are  fllled  by  boa- 
8es  *ith  alight  projection  (?iç.  3S), 

Mote  -V.p.îOi.  BVatoVre  àe  Vl^rX.  YoV.  Yl.  p.  590,  990 . 

The  aedentary  artisan,  fixed  in  tbe  ancisnt  citias  of  gfrop- 
san  Greece  and  the  ialanda,  than  foond  in  tboae  îforks  in  oBetal 
tbe  (DOdels  tha  it  «as  easy  to  ioBitats,  /fbile  one  broagbt  inta 
oPesce  *ith  the  invadera  coiild  not  avoid  safferiné  the  inflae- 
Qoe  of  ths  inodels,  that  ^era  offersd  hico  by  the  le^acy  of  the 
paat,  (fhat  reiBained  froŒ  Myceaaean  civilization,  Prom  this  col- 
laboration of  the  oonqaepora  and  the  vanquisbed,  of  the  triofej 
froïc  the  ?Jopth  and  ths  anoient  inhabitaots  of  the  Relleaio  pen- 
inaiila  »as  bon  the  ne<«  style,  «hich  came  to  replace  the  Mycaj- 
aan  style  at  the  cBomant  fhaa  it  already  betrayed  fati^ae  and 
exhaaation,  on  the  /srge  of  the  abock  that  should  overthro/ï 
Bo  thoroaéhly  the  aociety  «hère  it  had  floariabad. 

Tha  eleœeats  atiltzed  by  this  ne»  style  ara  foand  aœoa^  otnc  r 
peuples;  bat  aboat  tbe  10  tb  and  Q  tn  centariss  m  Créées,  tne- 
re  .tas  derived  from  thein  aaita  a  diff&rent  rôle,  froii  that  nai  e 
by  thoae  «ho  had  caltivatad  elae^bere  tne  aame  sort  of  design; 
they  kne/î  hû«  to  aasi^n  to  each  of  theaa  eleaieuts  tue  place 
beat  auited  to  it,  to  aatabliah  a  cloae  connection  bet^eea 
thôOQ  ail,  and  to  sîroup  thôBi..accordiag  to  the  la»3  of  aymmetry 
aûd  rhytnœ.  In  (jreece  and  io  (^reeoe  aloae,  from  theae  isotivas 
that  aopeared  else-ihere  isolatad  and  aoattered,  the  artiat  haa 
the  talent  to  oocapoae  a  aystefii,  ail  parts  of  «fhich  ara  in  har- 
•Dony  «ith  toe  otnera,  and  whars  tha  détail  is  sabordinabed  iô 
Goe  effect  of  the  «bole,  Lineac  décoration  la  a  huican  pnenoit- 
non;  3ne  finds  ita  traces  averyshere;  bal  ûonnere  of  tûf  satce 
deéree  âs  in  "reece,  dld  it  end  in  tbe  formation  of  *hal  oaa 
ba  temed  a  style,  m  the  entire  fore©  of  the  terai,  a  tralp 
original  style.  Thie  style  ia  foat  the  ûistorian  deaiénatea 
ander  the  name  of  the  éeofBeî.rical  style,  «hen  he  follo«s  3r3- 
cian  art  in  ita  ample  and  rich  developaient. 

Linear  conbinations  already  hald  a  great  place  in  décoration 
lu  the  ooarae  of  the  precediné  period.  It  aupplied  to  Vyoenaeîri 


ornaœeatation  very  varied  motives;  but  tbey  are  there  Hsingled 
«ith  other  éléments.  Mycanaean  art,  îiith  the  peouliaritiaa  of 
ita  orilinal  style  had  remained  the  art  of  aome  privlle^ed 
kingdoîBS;  It  had  its  oeûtres  af  prodaction  in  tûe  eaatara  part 
of  tbe  Helleaio  peninsala  and  in  aoiue  islanda,  sach  aa  Rhodes 
aad  ^rete.  In  the  reat  of  Graeoe  a  naœber  of  «orkshops  *ere  c 
content  lith  a  ?epv  radiaidntary  éeoaietrical  opaamentation,  Mii~ 
iCii  scircsl  y  differed,  except  by  the  ase  of  color,  froœ  that 
f^hian  foraia  the  iaoised  ^ecofâtion  of  the  oldeat  vaaea  of  the 
Troa  and  of  Cypras.   That  oaramica,  ^here  the  dasiéa  applieà 
by  the  brash  ia  extreoDaly  aimple,  la  foand  and  bas  beea  atadiei 
la  Caria,   at  AiHor^oB  an3  iq  the  Cycladeâ,   at  Cypraa.   in  A«- 
tica  and  Poetla,^  a^id  svea  m  Ttialy:   it  has  crgîtad  oaintei 

T-Jisss  to  /inioh  it  la  difficiilt  to  aaaiga  a  date,  evea  by  co.b- 
parisoo:  one  does  not  kao«  fhether  thsy  are  earlier  or  later 

than  fcbd  vaaea  »itb  flat  tonas  or  tbs  7a3es  /fith  lastroaa  ton- 

63  fro'U  Mycsnae  and  fpoœ  Talyaoa. 

Wo\e    \.p.?Oe.    ÇvetoVre    de    \>jvr\.    Vo\..    H\  .    ?\^«.    AA^,     A??;    Vc  \ 
111,     ?\f.    Â?5. 

Kote    î.p.îOe.    Tvxe    ao»e.    Vo\.    lY.    \)  .    ??r>-?,31k. 

i(o\e    3.P.206.    Dt»»\-er.    ^e«te    xjor  |e«teii\,cV  \.e    Ç4^IS\.V.tl'tn\|  «  ovif  ■     ^. 
S©i.C^S\*à,eTi.  l*t*«t  é  A)i\tt.    Vo\.    XI.    p.    \^-h^\    onà    BeV\,oêe    2V, 
^e    'ç>ve»ex\\»    «eoeroX    ooees    «\,tY    oery    «V-wpVe    Wueor    décor ot\,OT\ . 

Ko\e    A.p.20e.    Dtl»»\,er.    Der    VviP^^»^^*    *eometr\,«c>^e    9\Vi\.    (,A,tveïv-| 
li\t\.    Xo\.    XllI.    p.    2^Qi'2^k^^    T^e    |eo»e\T\,co\    8\vi\e    oT    Cv^P^^J^ 
*iiOs    o    >:)vax\oV,    \b\\\,oV*    \.«    no      dexjeXoped,    o^    o    s    ^Xe    t^o»    ^ftYkXaXv    c 
corne    X^e    oruo»eï\\oXXoxv    ot    X\\e    0\ip\^Xon.     lA    Vod    been    ^rovif^^    ^o 
C^ipruB    'o^^    tVe    J^rcodXou    V««\|r oWotvs;     \,\    remoXned    »ore    aVmp\e 
WoX    tViOt    ot    >.t\Xco.    T^e    atroVI'txX    XXw      dow^VuQXes    XVvere-,     XX    V.oa 
a    «orked    préférence    ^or    recXonéXes    ond    XrXonfXea-,     XX    o\80    use* 
ooncenXrXc    cXrcXea    \)\jX    doea    noX    oonnecX    XYveai    Xiv,    XontenXa;     XX 
e^pXo>^s    Xo    t  "^^\'    ^^*    bonda    ïveXX\\er    X\\e    apXroX    nor    Xre    c'tveoron, 
>va    apecXwena    ot    X\vXa    aX^Xe,    aee    "ftXaXoXre   de    Vferi,    yoX.    111, 
fXéa.    h,Tc    i^ound    oX    ^eruaoXe»,    t)wX    per^opa    o^    CvuprxoXe    orX^XT»")  , 
ÀT^,     Â^e,     A?'7,     A??,     Â9V,     A<22,     k9,k,     A^T,     A^P    eXc.^. 

MoXe    c.p.20t.    Oa    XVe    prXnXXXoe    ^eoweXrXcoX    aX\iX€    o^     jkXXXco, 
aee    "Ç^oXXeoux,    XiOnumenXs    eX    y,emoXra.    VoX.    \.    p.    35-40. 

KoXe    e.p.?0?.    Ve    con    wereX^^    »enXXon    Vere    o    \RorV3V\op    repreaen- 
Xed    X\^    nvmeroue    exowpXea    Xt\    X\\e    Hviaeu»    o^     K*pX»«    ond    eo»e    ape- 
cXuens    acoXXered    Xn    X\\e    oXVer    |QXXerXe«    o^    ^virope.    "îYxere    Yoa 
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or«    c\\or oc\.er\xedk    y)\^    eï\\\.reX\^    fçeo»et%\,co\    àecoTo\\.oi\    om4    \)y>-. 

tour    exo»pVe»    o\    \\ve«    Vl^tYieu.    »V\\.,     iÇ^T,     p.    ?A0,     2A2>,     otvà 
oaVià    \B\\et\\er    t\»ev    ^ere    m©\    OT\,4\tvo\,\.\i    ^ro»    C^^prue,    o    contracture 
\Y\o\    oppeara    oer>^    \\o»oràou»;    t\\ere    ore    ^or»»    x\o\    ^z\   \outv4    \v, 
Gv^prua,    fe    >îe\,\ie\ïe    voWer    \.a    \t^    \.oco\    t  o^T\,oo\\on,    \Yia\    »ee»a 
\o    \»o\)e    y>eeiv    pr©\on|eà    «er^   \o\e. 

7a3a3  of  that  fabrioation  hâve  been  fiéared  and  describsâ  m 

de    *OTkCor\îV\\,e,    CoXiVtvet    «omWXon.    1.    ÇV.    46,    \i3.    Ûe    |,o\)oràfe, 
Co\\.ec\VoT\    à*   Le«L\^er|.    il,    ç\,.    49^    tvoa.    i,2,     43;    ¥urt\»Bnf  Ver , 
(,o\oVo$>jie    de»   \30«e8    de    iBerWti,    i\oa.    2^8    et    «eq.-^    ¥,à».    BobVivaon , 
oo\.o\.o§vxe    ot    OveeV.,    î,\,vu»cai\    oi\4    *v^»oi\    ooae«.    Bostoxv    «    p,5À*, 
Y.    i4o«x\er,    p\e    SowmVunf    aT\\VVer    Yosexx    \,n    ï.    v: .    Oe«\er  ve\.cVes  ^ 
)l\x»eu«i,    KO*,    as-i^i    ox\à    fY.    1;    ?\ir \«lSx\^\,eT,     Brotvxet vi\àe    v»on    OV- 
v^t^pVo,    ç.    Ç,    ^*,    ÇoWVer,    Yoaea    çnvt\.Ques    au    Louv>re.    Ç\».    î9-?9. 

Did  th3  /rorkniea  that  fastiioned  tbesa  oomion  vaaaa,  only   inl- 
anded  for  local  ase,  on  the  contact  jfitû  tbe  ioiiaiôrantia,  take 
anâotlve  part  ia  tfae  alaboratioa  of  the  ùen   atyle,  or  iid  oh, 
obiâf  Pole  in  that  ^ork  belong  to  tGe  oontmaators  of  the  ¥yob- 
QaeaQ  tpadition?  It  is  pare  for  a  oorporatioo  of  artiaana  to 
Dûodify  by  itaelf  the  prooesdes  of  execatioo,  that  hâve  broa^nt 
it  vogae  aod  foptana,  One  *oald  then  bs  led  to  sapposs  tnât  t 
the  éeomstûioal  style  was  rather  formsd  in  ^orkshopa,  that  sari 
not  thoea  «hioh  traûsiiitted  froaa  father  to  son  the  praoticas 
of  the  most  compétent  iadaatry. 

ffhat  confirma  toia  conjectare  is,  that  the  prodaobian  of  vas - 
as  in  ths  ^eometrioal  style  aooaiBeaoed  befors  tfasre  nad  osasad 
tûat  of  the  vases  of  the  i?,^dan  style.  în  aiany  heaps  of  fra^oQatits 
at  Tiryna,  ^ijyoenae  and  .veaidi,  the  fourth  style  of  Myoeaaeaa 
pottary,  «hioh  markad  ita  décline,  is  not  rapresented  or  very 
sliéhtly  30;  pemains  of  vases  pecalling  those  of  the  Dipyloa 
are  foand  mingled  fiith   thoss  of  MycenaeaQ  /asas  of  the  third 
style.  On  the  oontrary,  «hère  as  in  toa  corridor  of  tha  Treisu- 
ry  of  Atreos,  there  hâve  béer  îéathsred  many  fragments  of  the 
foarth  Myoeaaean  style,  there  is  ao  to  s)-8ak,  no  trace  of  vas- 
es fith  reotilinear  ésonaôtrical  décoration.  Thoae  «ère  perhapt: 
alraady  lade  in  the  forkshops  at  Ar^os,  «hile  the  ancient  lad- 
iistry  coîiipleted  its  evolatioa  at  Mycanae. 

Kote    \. p. 2,07.    îur\«li>|\«r    otxd    Lo»c\\Ve.    )*\^V.eT\\6cV\ei\    Vobeï\, 
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^.    xV.    Otaii«\er    o\,80    |\>d«9    Vi\    référence    \o    C^p^u»    t^o^    reoaowt 
^Qv    ^eVV*\»\ii|    \\\a\    \\;\e    éeo»e\T\co\    «\^Ve    «os    oontemporeiveout 
«VV\\    \\\t    Ji^oeuoeûtv    «X'^Xe»     o\    \.eo«\    \ft    certoVi^    port»    &\    Sreeoe. 
U^^ei*    HX^t.    Vo\.    Xlll.    p.    2?^?-^<èk^, 

If  Myceaaean  oeraiiioa  and  tbai  aaocsading  it  thas  oontinaed 
aide  by  side  duriog  a  oertaia  tiœe,  ona  terœinatiaâ  ita  oareœ 
«fbild  the  otbar  developed  its  oathoda,  one  noald  not  be  sarpri- 
aed  to  diaoover  vases,  tbat  by  tbeir  foras  aod  tbe  atyle  of  t 
their  deooration,  adhère  to  botb  styles.  Tbese  vases  exist  in 
différant  galleries;  bat  tbe  aaioû  of  tbe  t#o  types -lakas  itself 
felt  better,  flber^  ona  oan  stady  it  ia   ar  entire  éroap  of  potc- 
ery,  and  thera  is  reasoa  for  bolieving  tbat  this  oaae  froi  the 
saœe  iforksbop.  3aob  is  tbe  case  for  a  séries  of  pottary  tbat 
oaae  frois  tbe  aeœetery  of  .^alaaia. 

Tbese  vaaea  are  ail  of  siuall  diœeasioQs  and  recall  Myoenaean 
pottery  by  fcheir  foras,  Phere  ara  a  niiaber  of  exaiples  of  tbs 
saddle  vase  (^is^.  ^^);  bat  in  tbe  deooratioQ  is  no  trace  of  t 
tbat  taste  for  tba  imitation  of  planta,  œarins  aniiBala  aod  in- 
aeota,  tbat  obaraoterizes  tbe  trae  Myoaoaean  art,  Notbin^  ia 
bere  bat  a  very  simple  linear  décoration,  banda  of  red  and  b 
bro«n  tbat  extend  aroand  tbe  lo«sr  part  of  tbe  bod/,an3  above 
in  the  vicinity  of  tbe  neok  are  diagonal  aqaares  aad  aereicir- 
olea  flith  oppoaed  convexitias,  Yet  #Qat  ia  a  leaorial  of  tne 
earlier  ornaientation  ia  tbe  spiral,  tbat  tbe  painter  of  tbe 
Oipylon  soaroely  employa,  «bile  be  oDâkes  constant  aas  of  tbe 
fylfot  oroas  and  tbe  fret,  -tbiob  ia  «antinii  at  Salamis  i^i^, 
R7),  Tbe  DBOtivea  are  otber«ise  far  froi  being  so  olose  as  in 
tba  pottery  of  csrasioos;  a  larée  part  of  tba  fiald  raaains 
void,  This  pottery  of  Salaaia  ia  at  tba  saie  tiœe  of  tba  iiap- 
overiabed  Myoenaean  and  of  tbe  ésoaetrical  in  tna  i^ro*iné  atata.^ 

Ko\e    2,p.î.0Ç.    KX    ?Veu»\ia,     tn    o    \o»X)    XjurVeà    ot    o    ^Teo\    dept^, 
\>o\>6    been    |o\>\eTeô.    oo«e«,     \\\ot    oppeoreà    \o    oft*^    ^^^    eome    »\.xea 
cV>oroo\er.     ilpVèmerVe.    \Ç?îi.    p.     i?'?-\9i\'^.    çeeent    à\.»cox5er\,e8 

Thera  beiné  given  this  more  or  lass  orolonésd  coexistence  of 
tba  t/ro  caraaios,  ona  expeots  to  prove  tnaL  certain  foras  and 
îBotivea  are  ooaaon  to  tbeai,  The  oeraaios  of  tba  Dipylon,  *s  a 
bave  8bo*n,  haa  no  ratained  ail  tba  forsa  tbat  its  predscsasDr 
loved,  A3  for  tbe  Œi^livccs,  aome  are  foond  in  botb.  3aob  are  tbe 


iq^ 
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knoba  that  reproduce  the  projection  of  the  boaoa  of  tbe  foaan, 
A  sort  of  siDaoas  toras  siiBilAr  to  a  bairy  oatarpillap/  four 
leaves  oppcaed  in  pairs,  ooncdatrio  oiroiea,  ooogagate  seoio- 

C  7  3  0 

irolea,   oircles  oonaeotdd  by  tanéenta,  trianglea,  lozen^ee 

10  10        ' 

ohaoàerÉ,..  quadrilles,   the  oirole  in  .ihiob  ia  inaoribed  a 

\7 
oross» 

JïoXe   ^.V.20*.t>\e    80«e.    226,    22^,     1'^%  ^    32i. 

)(o\e    4, p. 209.    TVve    «o»e.    l'a,    i^^,    149. 

note    5.p.20<â.     'î\\e    «orne.    36,     'à\?>,     382,    3«?-. 

Kote    6.p.20<S.    TVe    «owe.    ^TS,     n^,    2iY,     2i2,     370. 

Ko\e    7.v.20'8.    TYie    eowe.    31. 

Kote    e.v.20«.    "îVxe    aome.    leO,     \61,    193. 

Xote    '2.\>.20<3.    T\ve    aome.    2^6,    357. 

Kote    lO.\>.20«.T\\e    «o«e.    241. 

Mot*    ll.\>.20<â.'î\\e    aome.    183. 

Xo\e    12.\>.20S^.    T\\e    aome. 166,    231,    232. 

Did  oeraœios  after  tbe  Ooriaa  iavaaioa  borro-v  tlieas  motives 
from  Myoenaeaii  oepaaioa,  or  rather  clid  thèse  tîio  ceraoïica  dér- 
ive tûei  froiii  a  ooiDaion  aoarCe  in  the  repertory  of  the  pplaiitive 
^eometrical?  tha  probleoi  is  aot  eaay  to  aolva,  and  one  experidû- 
ces  the  saxe  eibarrasaxent  ooncerainé  tiia  images  thât  caise  ta 

be  insertad  in  the  spaces  of  the  linear  daooratian.  Aquatic  hi 

- 1^ 
bipds  appeap  on  the  Myceaaean  vases»   bat  toey  âo  not  preaant 

thaasôlves  in  the  sama  oonditiona  as  on  the  bronzes  of  central 
garopa  op  rtaly  aad  on  the  vasea  of  the  Dipylon,  There  the  bi- 
rda  are  ran^ed  ir  long  files,  «hère  is  aliiaya  repeated  a  sing- 
le oatline,  At  Myoenae  the  bird  is  no  batter  dra^a;  bat  it  ia 
iaolated  in  a  larôe  field  or  indeed  appeara  in  pairs.  Tts  atti- 
tude changes  from  one  vase  to  anotber,  and  aven  in  the  extrême 
aîfk/iardness  of  tha  aketoh,  one  believea  that  ha  divines  that 
the  paintep  has  oad  soie  cara  for  the  livinsè  aodel.  That  feel- 
iné  of  life  ia  «bat  Jiill  be  lantin^  for  a  long  tiœe  to  the  oer- 
aœist  of  tbe  follo«ing  âge,  ?fhen  he  *fill  dare  to  atteapt  the 
haman  figure,  he  «ill  présent  it  in  a  nore  sohematic  and  gsoai- 
etrioal  form  tnan  it  «as  at  Myoenae,  and  the  theisea  of  the  oa- 
iating  in  «nich  it  appeara  «ill  farther  not  be  tboae  l&at  Myoe- 
aean  art  loved  ti  treat.  One  acaroely  finds  ia  the  vases  of  the 
Dipylon  that  one  soene  oan  be  reôardsd  as  a  borro^ing,  that  tn e 
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later  0068  nade  froœ  their  preddoeâBors:  tbis  la  tbat  of  Ibi 
ohaae  of  the  ûara.  (Pig,  ^4). 

Xo\e    \^.p.î©"3.    il\i\tftT\V»c)fteA    Yo»et\;    -i^,     63,     \\6,     \B6,     3«?>,     ?*T,i(j| 
BV«\o\Te    àe    X-'kTX.    ïoV.    Yl  .    fV^s.     467,     4T4,     Ae<i»     A«0,     4<ôi,     i9P. 

fhe  question  of  the  relafctona  of  Vyofiâean  oepsinics  and  of  a 
oaraœios  Tiith  linear  décoration  still  reajaina  very  obaoure,  %r 
tbe  latter  induatry,  the  period  of  atteiapta  and  experiœônta  as- 
oapes  aa.  If  one  oollecta  ita  reajaina  iû  the  ialanda  or  at  Atb- 
ana,  it  evidenoes  everyfbare  a  taate»  wboae  oourae  la  no  lon^r 
to  be  aoagbt.  Tt  is  a  atyle  already  foraied;  ^batever  ita  atart- 
ia|  point,  it  isaat  bave  apread  very  rapidly  in  tbe  entire  baain 
of  the  Egean  sea. 

Tbis  poin-  of  departure  esoapea  aa.  Ail  tbat  «e  oao  prove  ia , 
tbat  amoné  the  vaaea  wbera  tbe  prinoiplea  of  tha  style  bave  te  en 
applied  «itb  oiost  viôor,  a  certain  naœber  of  tbeoD  oame  froro  t^  e 
ialanda  of  ¥alo3,  There  (Pig.  88)  and  of  Rhodea.  0'roin  the  bisïi- 
est  antiqaity,  Rbodea  »aa  one  of  the  principal  centres  of  the 
oeramio  induatry.  Men  bave  not  forgotten  ibat  in  ereetiné  eim- 
plas  of  Wyoenaean  pottery  bava  been  furniabed  by  the  oemetery 
of  Tlayaos.  Tbat  of  Gamiaoa  bas  yielded  bat  fe«  Mycenaean  vaa- 
ea; but  the  oeraœiqs  of  the  auooeeding  centuries  ia  represeoi- 
3i  there  by  pièces,  iihoae  appearance  ia  sufficiently  peculiâr, 
tbat  one  doea  not  hesitate  to  ses  tbere  tbe  produot  of  a  iooâi 
DBanuf âcture.   N^os  of  the  vaaea  of  tbe  geooietrioal  style  are 
diafciûguiabed  by  a  apeoiae  of  décoration,  ^boae  use  aeema  pec- 
uliâr to  tbe  potters  of  Caairoa.  The  désigna  are  tbere  detacûBd 
as  aaual  in  bronn  on  tbe  red  of  clay,  but  tbe  brush  bas  tbe  s 
aame  J>laok  luatre  over  ail  parts  of  tbe  vaae,  «bere  tbey  iid 
not  dasire  to  place  Hrnaiaenta.  wor  example,  bere  ia  a  beautif- 
ul  bydria  of  very  oareful  exécution  (?ié,   89).  Chevrons,  I073  - 
gaa  and  oroaaea  ornaonent  tbe  aeok  acd  %ts   top  of  tbe  body,  51- 
vidad  iû  paaala.  At  tbe  beight  of  tbe  snoulder,  ajarsh  birds  fin' 
<^   friaze  interseoted  only  by  the  attacbment  of  the  ears.  Tbs  ;: 
part  of  tbe  black  ia  greater  in  thf  cratera,  iibiob  haa  eapeci- 
aliy^thia  singalar,  in  tbat  ons  notas  aeveral  tiiaee  repeatei  t 
tbere  between  the  conoentric  oirclaa,  an  ornaoaent  in  ithiob  one 
beliaves  tbat  jreoognizea  tbe  paliB-trae,  wito  the  terfninal  éroao 
of  ita  freab  palma  aad  the  falliné  of  the  *ithered  palm  leaves. 
(y?ié.  ^O)»  The  motive  is  already  foand  on  Myoenaaan  pottery. 


^00. 
^rooQ  the  rapertory  of  tbe  «orkaien  of  the  firat  âge,  it  had  paa- 
3dd  lato  tbat  of  tbeir  sacoesaore. 

Ko\e    9^.p.2\0.     iaYvvY).    des    à.    oroVv.    lt\»t\,\u\.    \S8e.    9.    \^k-\Zl, 
Xo\e    l.p.2\l.    ?ur\»Bt\|\.er    âç    LCi*o\vVe.    )l\i\iiftnVBc\\*.T    Yaaetv.    lext  . 

îhere  ia  another  fabrication  fchat  oannot  be  pasaad  o/er  in 
ailaaoe;  It  ie  tbat  of  Bootia;  it  bas  been  very  fruitfal.  rt  i 
ia  possible  tbat  it  bad  ita  centre  a  Aalis,  tbe  «aise  vasss  be 
belQg  found  at  Tbebes.  Taoagra,  Ploion,  aad  also  else/ihere.  r 
Tbe  existence  of  the  ^orkabops  of  Aulis  is  attested  by  Paaaan- 
iaa,  "' ■■  >  ■  '  .    "- 

^ote  l.p.21^.  Piiaaaniaa.  rx.  19,  ^. 

Tjio  perioda  bave  been  diatin^uiahed  in  tbe  devalopnBent  of  .jjb 

moat  aaoient  Reotiaa  ceramica;  ona  representiné  tbe  priiBitive 

éeoraetrical,  and  the  otber  /«ito  ita  creatiooa  coatemporaneoiis 

2 
*itb  tbe  vases  of  tbe  Dipylon.   tbe  flrat  is  kno/rn  principilly 

by  tbe  axcâvâtiona  of  Ptoion.  "Tn  tbe  deepest  of  tBy  trenches,' 
aays  V,  Bolleaox,  "l   collected  a  éreat  quantity  of  pottery  pa- 
in ed  *ith  black  varniah,  Tbeae  are  for  tne  niosl  parc  cupa,  ?r 
éreat  orateraa  and  beakers  of  différant  focms.  Their  ornaoDeai- 
ation  is  meaére  and  monotonous,  little  coaneoted  and  Quite  aca-j- 
fcered,  fjinea  broken  in  zi^zaés.  ro^a  of  lozenéea,  t-pianélea  ànJ. 
cectanélea,  voèda  filled  or  oroaaed,  fopœ  the  principal  baus, 
Groupe  of  ûonoentrio  oirolea  ace  plaoed  in  a  ro*  aûd  freqaaatly 
tancent,  ooant  in  tbe  nutuber  of  notivea  nost  freely  repeatsi. 
Hère  aad  tûere  are  found  aoiue  représentations  of  anioBala,  «rcir 
birds,  DQore  reraly  quadrapeda,  >iever  or  aoarcely  ever  appeary 
tbe  bamaa  f iéare.   Thos3  vaaea  œuat  be  the  Jiork  of  the  loo^l 
indastpy,  for  noifhere  elae  bas  been  foand  pottery  exactly  sii- 
ilar  to  thia,  On  the  other  oand,  thie  wockabop  did  not  suffsr 
in  any  deëree  the  inflaenoe  of  the  Dipylon.  i?ithout  apeakin-  -^ 
scènes  coaiposad  of  aevsral  parsoaa,  ihit  are  navar  foaad  m  r  ^ 
proiaota,  oae  njtioas  that  no  part  ia  playad  hère  b;/    bho  rnooi- 
vas  toat  oharaoterize  tna  style  of  tbe  Dipylon,  aach  as  ta<i  0^  i- 
trefoil  and  fret.'- 

\.nà\.ca\eà    occordViK*    \,o    'eBV\o\»,    tCWsc^e    Voaew,    p.    ?,2'7 -î»?,? . 

p.    22^'ïk^  %     ^^^    yoWeoux,    ?  VéuT  vues    \^eo\.\,eT\r\ea    en    terre    cux^.e, 
Q    iecor  o\\.ot\    |eo»etr  Voue  .    (.ilouuwet^  t8  «    p\ot,    YoV  ,  9. ,  ^  .2\ -i2  .  p^  •  ■  • 
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Peotia  adjoiaa  Attioa.  Whao  the  pottara  of  Atbaaa  bad  becoai 
3uf fioieatly  alriiful,  ao  that  their  *orka  bad  ^oae  beyond  tne 
seas,  for  exaaipla  to  Cypraa,  for  a  stronôer  reaaon  œuat  tbey 
hâve  beoQ  oarrisd  by  ooaœaroa  amoûs?  tbe  aearaat  nei^bbors  of 
Atbana.  There  bave  beeo  found  in  Paotia  vaaea  apparantly  of 
Attio  olay,  palatine  and  îiriaè;      but  baside  tboaa  iaiportad  ar- 
tiolaa  ara  foaad  la  graater  naisbep  otbar  vasea,  1d  «fblab  are 
divinad  copies  of  Atheniaa  typas  exeoatad  nortb  of  oitheron. 

)(o\e  A.P.^'^'^.  î©^\.ou.  eOt\»cV*  Vo»«iv.  p.  ^51-35^  oi\à  Kote 

Raotian  vases  are  r-acoôaizad  by  thair  olay,  wbicb  ia  laas 
daase  tbaa  bhat  of  tbs  vaaaa  of  Athana.  ^mall  partiolaa  of 
4fûitie  lifflôstona  are  aiixad  /iitn  the  olay,  and  abow  tbab  it  ma 
carafally  prapared*  Tts  ooior  is  pale  yalloa  turaiad  aonaatinie^ 
to  rad,  bat  ^biob  nevar  baa  tba  «ariB  lone  of  the  paata  of  ths 
OipyloD.  Tba  turoin^  batrays  a  certain  natfliéeûca.  Tba  uppar 
eds^a  is  aJt-»l.fay3  perfectly  borizontal,  aad  tba  «alla  are  d 
often  naadlesaly  thick.  Tba  décoration  does  aot  aeaiB  laid  dic^^ - 
otly  on  tba  clay,  as  in  Attica;  it  is  usuaiiy  âppLiad  oq  â  la,y- 
ar  af  yello^iah  «bits.  Tûa  ooloc  aaed  is  a  dark  brofn  or  a  vi- 
olât red  of  flat  color.  Vary  rare  ara  «bite  toacbaa  iatendei 
to  iodicAtô  oartaiû  détails  /«itnin  the  figuras.  Tba  drawia^ 
lacks  firmnaaa;  linaa  tracsd  «itb  tbe  braab  ara  baavy;  tbe  ii- 
aaa  break  aad  atart  a  little  fartbar  oti:  it  aaeœs  tbat  the  pa- 
intar  worlcad  too  rapidly. 

Tbere  ia  aot  only  something  lax  in  the  exécution,  ihioh  deu- 
oteâ  tbe  peotiao  oriéia;  tbare  is  a  certain  vaaa  tbafc  ia  enti- 
rely  Attic  ia  form,  but  «hoaa  ûroameatation  présenta  paoaliâii- 
ties  tbat  cbaoée  its  cbaracter,  Tha  Beotian  deoorator  baa  a  v 
vary  œarksd  prafarance  for  tbe  broken  line;  ba  aaea  ziôzaga  to 
fill  oompartaenta  in  «hicb  tbe  Atheniar  painter  praferred  to 
place  other  deaiôas  (Pig.  9l).  ^tberyflBa  moat  of  tha  activas, 
tbe  fret,  flsb,  qaatrefoila  and  tbe  band  of  birda,  balong  to 
the  repertory  of  tha  potters  of  Athena  f^ig.  92);  but  tbe  bro- 
kan  line  ornaaaenta  the  foot  of  the  vase,  and  what  particalarlv 
provas  that  tbia  «aa  not  mada  at  Atbans  ia  tba  îibite  élaze;  ^- 
there  ia  also  a  blunder  of  the  copyist,  tba  fiab  tbat  awioas  Oti 
ita  baok  and  not  oa  its  bally.  A  little  bydria  offers  îrottvss, 
ail  of  jfhich  le  bava  foand  on  tbe  vaaea  of  tbe  Dipylon,  tbe  f 
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fylfot  oross,  serpent,  «arah  birdls  (^ig.  9^^);  bat  hère  the  awag 
or  oraoea  are  treated  in  a  fraer  style  tbac  at  Atbeaa.  Lika^ïiae 
OQ  a  oop  (Piji.  94).  beside  a  great  fylfot  oroaa  tûat  reoalla  t 
ttje  produots  of  Athenian  fabrioation  ia  foand  a  rosette  of  t.»o 
colora,  that  oo  loaéer  bas  the  rléidity  of  the  qaatrefoila  of 
the  Attio  paintep,  The  décoration  hers  ia  everyfhere  leaa  rien 
and  «ith  an  arrangeoeat  lésa  fiae  than  at  Cerasioos;  but  thera 
Is  a  nore  oodera  appearaooe  on  the  wbole. 

No«hôre  ia  œore  apparent  the  influence  that  the  Athenian  fat- 
pioation  haa  exerted  on  the  Beotian  than  on  the  aoiphora,  oneof 
«hoae  aides  ne   hâve  reproduoed  (Piô,  9).  On  the  other  ia  seen 
the  dead  reclininé  (t^ig.  9S).  The  thene  is  that  of  th3  gpaat 
Attlo  vases  plaoed  over  th3  tomba.  At  Ihe   head  of  the  state 
bed  a  îfoinan  ^avea  a  fan  over  the  head  of  the  ooppae;  It  is  th- 
ere  like  a  first  aketoh  of  a  éroap  that  one  fill  later  aee  r«- 
peated  on  the  leoytbea  of  Atheas.  At  the  foot  of  the  bed  a  *o- 
stao  takas  the  dead  by  the  hand  and  addreasea  bin  in  a  paseion- 
ate  barat  of  lamentation.  At  the  top  are  tsen  irito  atiorda  at  Ut 
their  belta,  and  at  the  aidée  are  ionien  in  oheoked  olothia^; 
ail  tbeae  peraons  make  the  geatare  of  teariné  the  hair.  Over 
tûe  coaoh  and  betjieea  t«o  «arriors  ia  perceived  a  very  little 
fijéara  that  aeems  to  rua.  la  it  a  child?  ??e  bave  already  aeen 


the  orphan  bave  bis  plaoe  on  t/io  of  tbeae  vases  (Pigs, 


/" 


and 


oO);  bat  the  moveaient  of  ranninî?  is  poorly  explaioed.  vlfcbap 
ohildren  appear  to  nave  been  repreaented  near  the  bettèrs  of  t 
bhô  pioiure. 

The  drawing  hère  présenta  aingular  contrasta,  rta  a*k«ard- 
nesfi  is  extreiae.  Howevar  they  are  olothed,  the  breaata  of  the 
foinen  are  indioated,  and  to  sbo«  both,  tbe  pamter  bas  plaoed 
theiD  in  profile,  one  above  tbe  other.  v-et  he  bas  a  deaire  to 
be  îBore  accarate  than  hia  predecessors.  Thas  for  the  lïieD  he 
haa  not  forgottea  tbe  baldrio,  «bile  on  tna  vasea  that  ssrvei 
him  aa  •odeîs;  the  a^ord  hanga  at  the  aide  >fitbout  ahoiving  bo^ 
it  ia  attaobed,  Likewiae  for  tbe  haian  body,  Tn  the  ppojeotitii 
that  tbe  braab  bas  ëiven  to  the  hipa  of  tbe  «omen,  there  is  an 
effort  to  ooae  nearer  natare,  The  artist  aiosa  at  expresaion. 
He  bas  deaired  to  make  the  fBoatha  of  the  «eepera  ory  aload;  hs 
haa  etBphaaizad  thia  by  aaparating  the  lipa,  bst«een  whicb  he  s 
extenda  tbe  tongae.  He  doea  not  bave  the  sare  band  of  the  pam- 
tera  of  the  Dipylon,  nor  partioalarly  tbat  akill  in  ooispositio 


that  dlstiat^aiahes  tbao;  bat  in  bis  aspiratioas,  he  baa  ad?ai£aâ 
beyond  thae.  Tbia  paintiaé  oïList  bave  been  execated  auite  lata, 
/vneo  Iq  Beotla  as  wall  aa  la  AtbdDa  art  teada  to  leave  the  Qar< 
ro«  rotind  witbin  /ibiob  it  bad  been  enoloaed  until  then,  ^bat 
fartbar  ddootea  tbe  ^dotlaa  origla  la  thia  pidoe,  bealdes  tbc 
paldodsa  aad  nedioora  quallty  of  tho  clay,  la  tbe  iaooberent 
arraageœent.  Tbe  fiâurea  are  tbrofn  aa  if  by  ohanoe  on  tba  fi- 
eld,  One  doas  not  find  kè»a   tbat  balancing  of  tbe  Croups,  /ihich 
at  âtbena  iiparta  â  certain  oobility  to  tbe  deooration  of  tbe 
vâaea,  evea  nben  tbe  axeoution  ia  most  barbarie. 

We  bawe  been  only  able  to  éive  very  brief  indications  of  tba 
looal  fforkabopa,  and  on  tbe  différent  apeoiea  of  tbe  ^eoinitric- 
al  atyle.  7et  tbia  brief  aarvey  «lill  bave  safficed  to  illaaora- 
te  a  prinolpal  faot,  the  inportanoe  and  originality  of  tbe  ddIs 
pla^ed  by  tbe  «orksbopa  of  Atbena  in  tbe  developaent  of  tbis 
atyle,  Rverywbere  elae  tbat  in  tbe  provinoea,  aa  in  Paotia,  *r 
whera  Doen  are  inapired  by  Attio  modela,  tbe-^oerainio  paiater  ibs 
only  eoaployed  the  fissure  aa  an  ornaoaent,  tbat  wonld  tbroji  301  = 
variety  mtc  the  oQoaotony  of  bia  linaar  ooibinationa.  Doubtlôss 
in  aaany  vases  tbat  oame  froa  tbe  excavations  of  neramicoa,  thî 
fiéjre  retatna  tbia  purely  décorative  obaracter;  but  elae«flap^ 
it  entera  intc  tbe  coaipoaition  of  piotarea  tbat  ba/e  a  aabjeoi., 
a  «abjeot  aeized  by  the  apectator  at  firat  si^bt,  in  apite  of 
tbe  Imperfection  of  tba  randeriné.  Tbe  Myoeaaeaa  paiuuct  v) 
bia  inventive  epirit  bad  indaed  atteipted  aocBsthiné  Df  tais 
kind;  but  tboae  etaaya  ware  still  tifBli  and  Mece   inteppapte:î  i: 
t  0  aoon  to  lead  to  a  cbaage  in  thia  syatem,  Tbe  change  «âs  >  - 
ly  aoooapliabed  m  tboaa  vaaes  of  the  Dipylon,  »here  the  arti- 
3t  uaes  tûQ  clay  aa  ne   usa  canvaa»  to  paint  acenea  tbat  may 
bs  tne  représentation  of  lifs.  Tbat  artiat  tbenoefortb  eatarii. 
a  natural  patb.'  û2  preludea  afac  tbe  œaaterpiacea  tnat  hi£  ne- 
1P8  /lill  prodaca  from  tna  ^  th  to  tba  4  tb  centuries, 

rh5  Athenian  oerarniats  of  tba  olaaaioal  aûe  o/te   aauoû  Ij  thiir 
obscure  predecasaoc s.  Tbe  potters  of  tn^  Dipylon  receivsî  fri 
the  Mycanaean  oottara  tfie  secret  of  tbia  beautlful  laatrous  o 
blaok,  so  reaiataot,  and  tbat  tbeir  auoceiaora  continusd  to 
3Bploy,  at  firat  to  fill  thf  outlioea  of  their  fiéurea,  iark 
on  a  lient  éround,  than  latar  to  forts  tba  âlazint2  of  the  écrj- 
und,   iii  &oe  aysteos  of  vaaea  *itb  red  fiéuraa.  Ail  that  oneiDî- 
cal  analy8i3  nas  oroved,  is  tbat  tbia  black  cotit'iinB  ^0  oxi^e 
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of  iroa;  but  œôn  bava  aot  sacoaeded  in  raprodacin^  it,  in  obt- 
ainlQg  a  tone  triât  liaâ  tbd  aaiie  yalaa  aad  tba  satua  solidity  id 
tne  aQoient  oolror,  Ry  its  viéor,  by  tha  fraedoœ  of  the  oontraôt 
bbat  it  prodaoes,  this  black  appaars  to  bave  ao  aatlefiad  tùe 
potier,  Mbo  la  Atbeos  at  least  raraly  aaed  aaotber  toaa  itirlnë 
a  varr  long  time,  fbere  ife  believe  today  tbat  ^e   aae  red,  tûece 
l8  moat  fraqaentl»:  only  tba  effeot  of  badly  direoted  firiné.  r 
Tba  red  ia  oaly  burnt  blaok,  or  blacti  «antiné.  This  is  Jibat  ca 
causes  thoaght  by  more  than  one  vase,  ifbere  tbe  tint  of  tbe  d 
décoration  ia  not  e^ery/ibere  the  aama.  It  ia  blaok,  very  franK- 
ly  blaok,  fco-*ard  ths  top  of  tbe  pièce,  also  blaok  under  tbe 
eara  tbat  forai  a  sopeen!  on  the  ooatrary,  on  tha  bobtooi  of  ùù^ 
vasB  it  cbaaéea  to  red,  This  la  bacauae  î-naô  lo^ep  part  of  the 
pot  /lâs  ûeacaat  tba  eoucce  of  beat,  the  ardent  fire,  One  of  c/i  e 
advanoea  made  by  ceranios  will  be  to  learn  in  tiœe  to  better 
caéalats  tbb  tae  of  tbe  oven,  to  avoid  the  fiâmes  fpoœ  the  ficr, 
Tt  also  aeema  farther,  tbat  on  mant  vaae  m  our  gallsriea.  Iqls 
/fas  by  the  effact  of  a  aaperoxidation,  thab  tbe  blaok  élaze  rb  s 
ohaûéôd  ta  black,  and  to  red  by  prolongea  contact  mta   tbe  daicp 
clay;  thia  ifoald  be  a  pheaoaaenoQ  analo^oua  ta  tûat  «bicb  praâa- 
ces  rast  on  iron. 

OreoVWc.    Lo    couVcxxr    au   àecor    des    ooaea    ^reca.    vïiev).    l^rcVv.\?9\' 
p«    99-1\bV,    PotWer.    eoXoVoévxe .    ?ort,    l,    p.    \3\-,    m^eV.    çev>. 
ArcV\,    \?<Î7.    p.    2B6-2o7*,    l,ec^o\,    Bev».    des    etuàes    Érecquea,    199?. 
po    A6o.    l,n|e\    \\o»    oaVeà    V^    W\,»    |,\oxe    \s    ao\    t^rt\\eVve.à    X)\^    o    d 
àeep    ^\.ocV    VVc^uVà    secreteà    ^\^    \\\e    ou\,t\.e-t  ^a\\,    onà    Lec\\ot    rew- 
orVe,    \^o\    XY\c    preàVieo\\Oïv    «V\V    «VvVcV    \\\e    )tVioet\oeot\   poVTv\er? 
\\ov)e    repreaenteà    \,Y\o\    oxvVwoV    ot\    \\\e\r    vjoeea.    renàeve    tVVa    Vw^po- 
t\\a8\,a    aeà\àO\\.v>e    o\    i\T%      \i\,z^\    e>tper^«ei\\8    oi\à    ono\\naea    are 

Tbe  Myoeaaean  paintara  bave  freqaeatly  eoîployed  a  aliéhtl? 
blaiaû  #hite  beaidea  red  and  bro«n.  Later  ne   ahall  see  the  dot' - 
inthian  fabrication  add  to  blaok,  red  and  violet  «ith  toi20b3s 
of  4bita.  Theae  axasiples  fteve   not  followed  ai  Aibena.  ^hy?  Vît: 
th3P9  tecbnioal  diffioalties  before  «hicb  tbey  recoilsd?  Rat  «a 
bave  aeen  fbat  cape  profeaaional  skill  is  3bo«n  by  tbs  treatiient 
of  anarmous  vasea,  tbat  aarmoaûted  certain  Attio  tonaba,  Hn  tbe 
otber  band,  would  thia  be  lack  of  invention  and  poverty  of  lin^? 
Rut  at  Atbena  for  tbe  firat  tiaae  ths  *opkiEaQ  iiâginei  the  enc- 


enoloaare  in  hia  deooratioa,  of  haœaa  fiôarea  that  live  and  «;  t, 
Tf  f r  cœ  tha  beginning  tue  Atbenian  oeraBiat  abataioa  froos  hav- 
ing  reooaras  to  tboae  plays  of  oolor,  thia  ia  beoaaae  he  obeya 
a  secret  instinct,  tbat  manifeats  itaelf  atill  œope  olearly  in 
tbe  ffork  of  bis  siiooeaaors.  Ris  drawiné  is  of  tbe  ^reatoat  awk- 
«ardnssa,  and  yst  be  ooanta  on  tbia  to  pleaae,  on  tbe  interest 
ibat  tbe  spaotator  ^ill  take  in  tbe  acanes  tbat  ba  haa  tindertâ- 
ken  to  rapresant;  ba  baa  tbe  ambition  to  addreaa  tbe  intelliô- 
eaca  bf   tbe  interasdiary  of  Coeaa,  tbat  be  aapires  t«  rander 
6xpreaaiA>e,  and  he  labora  to  obtain  thia  rsault  by  tbe  aimp- 
leat  means.  Ta  Tonia.  at  Rhodea,  in  Raotia,  before  deliverin^ 
tbe  vase  to  tbe  painter,  tbe  potter  ooyora  it  ifitb  a  «bite  ôl- 
aza;  on  tbat  coating  tha  braab  will  traça  tha  décoration.  In 
Attioa  tbat  élaza  ia  oaittad,  "^b^fc  eapecially  oooaoiaa  tbe  ar- 
tiat  is  tbe  draning,  /fboae  aocaracy  and  olarity  ^iii  ba  better 
appceoiated,  as  it  aeeaB  to  bave  been  laid  direotly  on  the  clay, 
Tt  is  important  in  this  respect  to  axplain  onoe  for  ail,  -fhit 
18  meant  *hen  one  «peaks-of  iooiora  diractly  laid  on  tbe  érojnri. 
Thia  is  a  foraaala  tbac  it  ia  proper  no  c  c  take  literally,  ''Ail 
tboae  tbat  baye  triad  to  paint,  ^ere  tbia  a  ainële  liae  on  a 
olay  vaae,  aven  of  polisbed  and  barnsd  olay,  kno*  no*  tns  por- 
oaitf  of  the  sarfaoe  inaksa  tbia  aimple  traoe  difficult.  The 
olay  absorba  like  aadsrsized  paper.  Today  oo  facilitate  the 
ïiork  are  eœployed  différent  gummy  préparations,  tbat  disappe- 
ar  in  ficiag.  The  Greak  oeramists  coald  bave  ased  aiiDilar  pro- 
oesaea;  yet  an  attentive  exaaiination  of  tbeir  vaaea  causes  one 
to  aappoae,  that  frequeotly  befors  ooaiiBeaoiné  to  paint,  they 
oovered  tha  entire  vaae,  not  only  ^itb  a  transparent  varnish, 
destined  to  diaappear  «ithout  leaviné  traoas,  bat  alao  «ith  i 
solid  coating,  thaï  retained  its  o»û  color  after  flring.  Let 
oae  examina  the  paraonages  of  vaaae  *yitd  red  fiéuree  aod  eapec- 
ially tbe  éroiitida  frooj  «bien  are  detaohed  tbe  paintin^a  of  va- 
ses with  red  fiénrea,  and  ba  *ill  provg  tba  oreaenoe  of  a  col- 
oriné  différent  froa  that  of  ths  clay  oonoposin^  tbat  pottery. 
Tbia  différence  ^ill  be  ver  j  easily  recoénized  if  one  compare.- 
the  painted  aarfaces  /*ith  tbe  bottom  or  interior  of  thé  vacîe, 
tbat  genarally  bave  not  aafferad  the  saiue  préparation,  ^olisn- 
iùè   doer  not  seôŒ  saffioient  to  explain  in  ail  cases  tbe  vari- 
ations  of  tinta,  i^hiob  are  often  ver?  apparent."  Tùe  différen- 
ce ia  atill  more  aiarked  bet/*een  the  tint  of  the  oaste  m  Ihe 
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fraotiires  and  that  presantad  by  tha  paate  on  'ha   exterior  in 
the  panels  that  bave  reoelvad  tha  daooration,  Tbe  tint  in  the 
tbioknesa  of  the  «ail  la  aaob  «ope  dall  and  more  éray,  Tbere 
ta  alao  tbeo  the  aae  of  a  sort  of  ooatioâ,  but  ooe  of  a  parti- 
calac  species,  Tbe  fbite  ooatiaô  oocoeals  tbe  olay;  on  ths  con- 
tcary  and  far  froa  oaskiafil  it,  tbe  Attio  i^lazinj^  aooeata  it; 
It  enbanoea  tha  tona;  it  ^ives  to  tba  yello/i  or  ped  of  tha  olay 
fflore  aooent  and  /tarDBtb;  bot  it  renders  thia  aapvioe  *ith  so  oi 
maob  diaepetion,  that  its  axiatenoe  nas  aoapcely  aaspaoted  until 
peoent  tities.  there  ie  one  of  thoee  peqaipeœanta  of  *biob  *e  a 
abâll  hav9  tuore  tban  one  azampla  to  rnention  in  tbe  ooarse  of 
thia  biatory  of  tha  creationa  of  Graeoe  in  ralief. 

"îYiVa  ex>\àet\oe  \\q8  X\\e  Ireoter  x>o\ue  aVivce  il.  îtVWet  \«  o  won 
ot  ^^«  trode,  0  cero»\,c  poVtvYer.  Ji  .  ço^Wer-  oà.V\ere»  \o  t\\fc«e 

Witb  raâapd  te  Lais  lasfc  dsvelcpnenl  of  'uhà   éaooistriaal  siyi^, 
*biob  at  Athsns  anaouaced  tba  approachiag  ând  rioed  eaaay  of 
paintinc^  of  vassa,  one  aska  that  the  chanée  had  basn  aroasei 
by  lassons  recaivsd  fcom  abpoad,  and  the  A&tic  painters  nouât 
I13V3  ûwed  sometûlûé  to  opiantal  aaodela.  Tbe  décisive  reapoose 
oannot  ba  farnished  by  bis  tory»  |or  tbs  pracediaé  psriod,  K;2- 
yptian  documenta  bave  preserved  tba  trace  of  the  relations  toen 
sxisfciné  bet^een  tha  ialanda  of  tbe  i?.6ean  aea  and  tba  po^erfai 
tuooapohy  of  tb  Tbebao  Pbaraoha;  tbey  bave  oonfimed  tbe  induc- 
tions suééeatad  to  ua  by  certain  types  found  in  the  excavations 
of  Argolia  and  of  Talyaoa,  ^biob  cause  one  to  think  of  ?^ypt, 
aad  by  certain  objecta,  aucb  aa  aoarabeusea  .yitb  oartoucbea,  v 
ffbioh  aeeœ  to  bava  been  œade  on  tbe  banks  of  tbe  ^îile;  >»a  bav3 
alao  ppDved  that  tbe  Myoenaean  pottery  found  paechasera  in  ^é- 
ypt.   S'or  the  pariod  opened  by  tha  Dopian  invasion,  one  doas 
not  ûave  tbe  aatae  resouroea.  Aftar  the  fall  of  the  î^amesaides, 
?ëSypt  knofs  little  of  fbat  passes  outside  ita  frontiers.  As 
for  flpeeoe,  i';.  bas  no  history  yet.  Then  ons  can  only  question 
the  epio  poaœa  on  that  sub.iect,  in  «bien  are  oolleoiiad  tbe  iBoat 
ancien  T  œeiBoriala  of  the  Greek  race,  ^o«  the  t^o  poaiia  accord 
in  aboifiné  ua  the  Pboaaiciaaa  frequentiné  the  markets  of  r,reece, 
and  aellintf  thein  araia,  ^oldaoaith's  work  and  jetais.  Many  épiso- 
des even  évidence  direct  relations  «ith  Béypt;  ifenelaas  «as 
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driwen  fchera  by  the  teaipeat;  niyaace  relates  havlng  rava^ed  t, 
the  ahores  of  tbe  Delta  <fitti  a  band  of  pirates  and  bein^  takefi 
priaoner,  and  lived  for  aewaral  yeara  in  ggypt  aad  Phoenlois. 
?hia  evideBce  haa  ita  interaat;  bot  tbe  diffioulty  la  to  kno^ 
io  tbsae  talea,  *hat  relates  to  tbe  paptod  wben  tbe  epio  oyole 
oloaed,  and  oq  the  oontrary,  «bat  ia  only  the  écho  of  the  pâsu 
âlready  distant. 

Tt  aeeooa  diffioult  to  adait  that  the  éventa  of  whicb  Sreece 
naa  the  atas?e,  about  a  lilleniaai  P.  C. ,  may  bave  oaaaed  the  oom- 
plete  auppresaion  of  ail  ooifueroa  betweaa  Greeoe  on  the  one  h 
haad,  and  of  Syria  and  Bâypt  on  the  other.  Rûodea,  Oypras  and 
Crète  ara  too  near  tbe  ooaata  of  Aaia  and  Afrioa  for  aso  to  be- 
ôia  to  be  ignorant  of  them  after  several  cantariee  of  contact 
aad  of  excnanôaa;  but  in  the  nen   conditions,  i»ere  not  thèse 
relâtiona  relaxsd  iiithout  abraptly  caaainiî?  fhat  ramaina  of  tiiai 
«8  knoîi  only  froin  the  «onuaienla;  they  alone  indicate  to  as  at 
/fbat  tiœe  thèse  relâtiona  «ère  or  the  point  of  interraption,  i 
and  «ban  they  «ère  resaied  to  beooœe  doser  and  osore  aaééesti- 
va,  than  they  had  a/er  been, 

Thers  «as  a  tirae  that  sa^oeeded  oearly  ail  the  invasions  ot 
tn5  tribea  fronû  the  tforth,  wnea  tne  arts  of  the  Orient  aoarss- 
ly  exeroiaed  any  inflaencs  on  those  of  Gresce,  On  t,t\e   vases 
«itù  paraly  linear  décoration  and  on  tboae  /ihere  the  fiéare  of 
an  animal  only  appeara  af  an  ornamentaî  motive,  nothing  betrays 
the  imitation  of  the  exctic  repertory.  M*Pafi  barda,  horaea,  ^' 
éoata  and  deer,  iosxea,  ail  the  aaimala  that  are  inaerted  in  t 
the  panela  of  the  ^eoiaetÉicâl  décoration,  live  in  .Ireeoe,  Mei- 
ther  liona  nor  panthers;  aoneof  ihsaa  fabled  aniBoals  ori^ma- 
ted  ia  the  valleya  of  tha  ^ile  and  Siiphrates,  Tf  the  Sreeka 
then  continue  to  demand  froao  foreign  lerohants  aome  articles  of 
luxary,  those  reaohed  tbeai  in  too  soiall  naanber  to  furaisû  siûa- 
els  for  oeraaioa,  the  laost  popular  aad  fertile  of  ail  arta, 

Tt  18  no  lonéar  antirely  the  sa»e  for  the  pottery  of  the  Di- 
pylon.  ^hen  one  «akea  an  inventory  of  the  boasba  of  the  neramicos, 
he  fiods  there  Ivory  and  élazed  olay  ^ith  inscriptions  in  géyp- 
tiaa  oharaoters  (PijJa.  ?S,  2^);  he  finds  there  diadaœs  on  «ihir  h 
ia  fignred  a  motive  olaar  to  the  oriental  dsoorator,  tha  lion 
leapinô  on  the  staëi.   At  this  tiaie  the  oeraraio  painter  also  be - 
gins  to  aaffer  that  influence.  But  he  yialds  it  only  *ith  re^rel. 


Re  kDOWs  badlly  tbe  ârt  of  beyond  the  sea;  iiis  éreateat  boldnaes 
oaly  goes  ao  far  as  bo  take  soiia  ddtail,  tbat  «bec  detacbed  froi 
tbd  eutirety  of  iihiob  It  foras  a  part,  la  no  la  taarnony  «itû 
«ibafc  aarrouDda  it.  ^e  bava  already  had  oooaaion  to  oite  a  cari- 
0U3  example  of  this  anskllfalness;  this  la  tbe  vasi  fbere  tbe 
artlBt  bas  iotfodaoed  batNeea  groupa  of  daaoera  and  of  aaaioiâ- 
aa  thô  iona^e  of  t«o  *ild  beaata  faoiûé  eacb  otber  and  aaob  at 
bis  slde»  fiho   pall  ffitb  opea  aoutb^i  at  tbe  body  of  a  isaa,  thât 
tbey  bave  aeizad  in  tbeir  ja/ia  (?ig,  ^^).  Nothing  ia  «ore  a/»k- 
«ard  tban  tbe  axaoation  of  bbis  motive.  Tbe  positioa  ttîât  tbë 
draftstnan  nas  ^ivan  to  tbe  man,  aaaoanddd  in  tbe  air  betiieen 
tbe  t/fo  beaata  is  entirely  iispvobable.  As  for  tbe  aaiiBala,  oûb 
doea  not  knon  at  first  to  ^ùa^  apeciea  to  asaiîin  tbeia.  Ry  tbeir 
lonô  aapa,  tbe  alender  proportions  of  tbe  œazzla  and  body,  ona 
fioalà   say  /folvds.  Tbere  ia  no  traoe  of  a  mane,  Y3t  one  divines 
froiii  tbe  drajrin^  of  tbe  pa^s  tû2  lions  tbat  tbe  paitter  -«iaoei 
to  represent;  bat  he  never  aa^i  a  lion.  If  be  bad  aee  bif»  leap- 
itîÉ  aaonô  tbe  biiabea,  be  «ould  not  bave  for^otten  to  înark  ail 
thô  cbaractera  witb  one  exception,  tbat  forai  tbe  originali'cy 
of  tbis  type.  Sucb  peoaliar  traita  tbe  Myoenaean  artiat  bad 
aeized  «itb  an  i.r iielli^ent  fidelity,  tbat  saéôeata  feo  as  that 
iti  hia  tiisa  tbe  lioa  atill  inbabited  tbe  tbioketa  of  tbs  soan- 
tains  of  Lacoaia,  Aroady  and  of  central  "^reece;  bat  four  or 
five  oenturiea  bad  elapaed  amce  tben.  Tbe  population  bad  in- 
oreaaed;  tha  tbloketa  bad  raceded  before  aéricultara.  Tbe  lion 
mast  leave  the  South  of  Cbe  Hellenic  peoinaala  to  aaoend  to«âp3 
tbe  tiildar  tâlleyi  of  oindaa,  Olyapia  and  Pans^ea.  Hs  doea  not 
appear  afaoné  the  animais  6f  tbe  indi^enoas  faana  on  vaasa  tihec 
tboae  ara  represented;  tben  hera  is  the  imitation  of  a  foreié 
(Eodel.  Tnis  ëroup  of  lions  devouriné  a  prey  ia  one  of  tbe  con- 
inonplaoes  of  ourr^ut  ornaiiieatation  it  ail  tbe  arts  of  tbe  Ori- 
ent. An  article  decorated  b^   it  ^oald  fall  ander  tbe  eyes  of  i 
tbe  pamcer.  Re  woald  be  teupted  oy  tbe  exotio  color  and  tbe 
novelty  of  tbe  œotive.  He  «oald  hastan  to  aaka  use  of  it,  ^ttn- 
out  inquiriaé  fbetber  tbat  scène  of  a  «iirder  «oald  haroDonize 
«itb  the  reat  of  tbe  pioture.  He  bas  raprodaoed  this  thefue  f m  n 
neiBOpy;  if  bs  bad  the  model  ander  bis  eyea,  be  /lould  not  bave 
obaaéad  tbe  fora  tbat  he  pretendad  to  oopy, 

^.Iseîibere  is  no  oontraat  ao  «arked,  but  tbe  motive  borro^ei 


f! 


ia  QOt  connectai  fitb  tna  aubjeot  of  the  pictare;  it  retains  i; 
the  o&araoter  of  à   rnsee   filling,  ^aoh  ie  the  case  of  a  littlc 
oup  tnat  oaiBô  froai  lutofcb'.:  of  :^tnô.i6erdi,iL).c(;.^  ('^l^-,    ^-),  ffOBôo  c 
oarpyin^  branchas  iq  their  nanda  ad/anoe  tocard  a  tnrone,  oi 
flflicQ  ia  tbaaéht  to  ba  distiaétiistied  a  saated  paraoaaée,  a  ç^jj 
oû   goddssa,   At  the  oth3r  side  of  th3  ssat  are  t*o  ifarriops 
fiitù   fcheir  arma  aad  a  «ûmao  koeeliné  on  a  atool,  «bo  holds  a 
masical  mstramsat.  [fc  is  a  scène  of  adoration;  but  at  the  eni 
of  ths  âctora  cnat  play  a  part  in  the  oepeœoay  appear  a  apbynx 
aad  a  «ia^ad  oentaar,  that  seaaD  to  fight  each  other.  Like  that 
of  the  lions  teapiaé  thair  prsy,  thi3  ^roap  of  t#o  monsteps  fi- 
cin^  sach  othap  ia  one  of  thoae  of  ^hioh  the  Asiaa  artlat  luâkc:  3 

ao3t  fréquent  uaé  in  the  ocûaûBisntation  of  nia  fabrica  and  nu 
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aistai   caps. 

V>Kt\.    VoV.     111,    ¥\.é.    523>. 

Mote    2. p. 222.    ^\ô\-oVTe    àe    V^ftrt.    Vo\.    11,     y»^v§».    13?,     \a9.,     AAÂ, 
kk'è\     ïo\.     111,     ?\é«.     552,     5Ô5,     ?-2o. 

Peroapa  il  is  alao  neceaaarv  to  peoo^aize  tha  imitation  of  - 

Tiobiva  of  the  aame  oriéia  in  toa  éroao  chat  filla  one  of  r,n3 
CQicpactûBaats  of  tuô  dsooration  of  a  vaaa,  Chat  althoa^o  diacDv- 
arsd  at  Cypraa  maat  hâve  beeo  of  Athenian  manufactare,  ine 
aees  tnere  t«o  daar  tnaî  atand  aêainat  a  tree,  and  bet^aan  lac  it 
le^a  are  fa^na  that  aeek-tha  addera  of  tneir  oQothera.  The  sAmn 
arpandeiEent  is  painted  on  tne  end  of  an  H'.gyptian  box  ic  tha  t  rce 
of  a  houae.^  Rinaiiy,  a  aieiory  of  oriental  art  la  the  obj3ct 
that  occjpiea  a  part  of  tha  field  in  the  upper  band  of  a  crat?- 
ra  of  tha  Dioylon,  That  inage  «s  detach  fpooi  \.h8  entirety,  (  Pié. 
:)7),  One  divines  bnare  a  copy  of  one  of  tnosa  E8tal  vasa3  in 
b08  paintinés  of  -iiéyptian  r-Oiubs,  ï.nàt  tne  -ynaa  te ibulaciaci 
Dcaaant  to  th3  ^bapaoh;  one   fmas  lôaia  hapetha  trâils  tn^iL 
chapactapize  aeversl  of  thèse  vasea,  tha  sleoderneaa  of  their 
feet,  theip  exoansion  m  fopœ  of  a  critapa,  the  hsîda  of  aaïA-i- 
l8  that  ppoject  above  the  ed^ee,  ths  papypua  ataons  tnai  pirsa 
fpooi  the  hollof  of  the  tiids   bo-»!  like  a  boquat.  Ail  is  thare 
bat  ouptailed  and  deforaed.  The  Attio  pamter  had  èe^'^i.   one  jf 
those  piscea  of  éoldafflitn's  «opk;  bjt  ha  only  kne.s  losperafctl,' 
ho^  lo   randar  ths  laiaée  of  it,  that  had  peiiained  m  ma  laTiMw. 
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Ko\€    î.Vk.î^'^.    \^\,»\o\re    de    \^J^rX.    Vo\.    111.    5\A. 
Ko\e    A. p. 272.    XX\\eiv.    MV\t.    \ePP.    ç.    302.    E.    OrOt    Voe    ^juet    4\- 

|To\i.p    oX    X«o    âieer    oâo\.n»\    a    tree,     o    mo^Voe    rore    Vt\    t^e    potYer^ 

Px^x,     \ViO\    \\\ere    Va    evkerv^    rcoson    \o    >oe\.\e»e    vBoa    àVacovjereà    \n  \ 

Ko\e    \.p.223.    9V8to\.re    de    V^J^rX.    Vo\.     111.    f\.^.    5A2. 

XoXe    2.^.22^.    "t^e    mer\,\    ot    \\>Ve    GO»por\,»ot\    beXoi^f»    \o    çoWUr. 

The36  8xaiBpIe*i  «ill  aaffioe;  they  ahoi  to  «bat  «as  redaoed 
tbe  part  aiade  in  loitatioa  of  the  Orient,  even  in  the  aioat  ad- 
vanoed  pariod  of  the  life  of  the  ésomstrical  style.  The  pain- 
ter  of  the  Dipylon  is  aornetiaias  inspired  by  forei^n  modelsj 
bat  iû  tûB  aas  that  hs  nsaifea  of  thena,  oae  ^ivioea  oapi'ica  âûà 
accident.  Tbesa  sxotic  aDoti/es  are  aot  blended  «ito  thoss  that 
ooapose  the  traditional  rapartory  of  the  artiat!  they  havs  icoâ- 
ifiôd  tûô  ËSQ3pal  appearanoe  of  ite  décoration.  Tn  noae  of  fcne 
vâ33S  that  hâve  paaaed  uoder  our  eyea  ha^e  ne   aeen  aabstitatei 
for  the  fret  fche  ^arland  ia   «hioh  alteroate  boa  fiosers  and  bids 
of  the  lotaa,  a  ^arland  tnat  a  lifctle  lafcer  «ill  becoaie  the  :. 
n8Cô3Sar.f  décoration  of  nearly  ail  painted  vases.  The  borro«i- 
Qôa  tûat  nà   hâve  pointe!  out  only  poesesa  interest  as  ayfflptoori^ 
of  a  ohaoée  of  taste  that  «ill  be  praparad  aad  (Banifest  itt-^*!  f 
at  ail  pointa  of  the  oP^ek  world;  they  ara  too  rare  for  the  n 
hiaborian  to  prevail  on  nimaelf  for  the  parpoae  of  aeparatin^ 
thô  fabrication  of  the  Dipylon  frooB  the  fEOst  ancient  foraia  of 
the  ôeometrical  style.  Ail  the  yaaes  that  aq   hâve  juat  atadisî 
ooflie  fpoîi  that,  if  not  by  the  ohoioe  of  tbaaea,  at  leaat  by  t 
tha  cûaracter  of  the  ûrnaDaentation  and  by  the  aiânafactupe. 

i^hea   *a8  acoomplished  tha  change  that  »e  nave  jaat  predictsi, 
«hea  ûha  ôeooDetrioal  style  ^ave  place  to  another  style,  besiies 
the  proôpeaa  of  dssiôn,  tne  introduction  of  naœeroas  iTiotives 
borro^ed  fpooo  oriental  modela  and  froan  thèmes,  tnat  moat  frsi- 
aently  are  taken  from  epic  ayths?  Only  indirectly  oan  one  atte- 
îBpt  to  peply  to  that  qaestion. 

As  for  the  initial  date,  it  ia  î2ivsn  by  the  Dorian  invasion. 
Tha  ^aometrical  style  aaccseded  the  Achaian  kinôdoms.  Tt  ^oal' 
then  bB   tocard  the  end  of  the  11  th  oentary  and  in  tha  coarae 
of  the  13  th  that  the  aew  ayatem  of  ornameatation  bséan  to  ba 
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diffased  in  r^reece.  Tbe  startlng  point  lay  be  clearly  perceived; 
aa  for  the  point  attained  tùat  marks  the  end  of  thia  devalopm- 
eot,  it  18  to  be  aoaébt  after  the  firat  olyapiada,  and  yet  ths 
enbarrasament  is  éraat  iihen  it  ia  naoeaaary  to  fix  on  a  half 
oôotary,  ?^ot  tbe  least  vestige  of  an  inscription  hae  been  foiïid 
oa  any  vase  or  any  reiaina  of  a  vase  of  the  primitive  tfaornetn- 
oal  atflâ,  and  tbat  /«rhich  aakaa  no  place  in  the  représentation 
of  life,  80  to  Spaak.  Tn  aven  the  pottery  of  the  Dipylon,  .fri- 
fcin^  appears  in  aven  the  laat  yeara  only  andar  the  forao  of  sc- 
ratohaa;   that  exaanple  *aa  farther  anique.  Ro^sver  intereatin^ 
/?ae  that  text  in  asveral  respecta,  it  did  not  offar  any  iaii'3^- 
tion  to  one  that  «iahed  to  date  the  pieoaa;  tha  point  of  tbe 
tool  may  hâve  iacised  tha  clay  lonô  after  the  oanochoe  on  noi- 
ob  it  appeared,  i  vase  éiven  as  a  prize  in  the  âamaa,  had  lett 
the  banda  of  toa  ^orkanaa.  Ta  the  rabbisa  of  the  Aoropolis  ,^er^^ 
peoantly  found  t#o  fragoianta  of  pottary  analo^ojs  to  that  of 
tbe  nipylon,  bits  on  fhich  are  aaan  Boaia  latters  traced  by  cl.:. 
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braah  on  tha  clay  with  blaot  élaza  befora  firind;   bat  on  tae 
other  hand  tha  vassa  of  thia  sort  contained  i:i   tha  œaasams  af 
i^'aroDo  by  handrada  are  ali  ^ithojt  inacpiptions.  Tnas  even  bur- 
iné tha  tiiBS  /«nea  thô  Attii  ^orkanapa  fabncatsd  pisoea,  tnat 
beat  represent  Ihe   àdvancad  éeoaDStrical  afcyla,  if  ^ritin^  /»as 
not  aakno«n,  it  had  not  yet  entecsd  into  carrant  aae,  aa  it 
/iill   in  the  follotriné  aéa,  «nan  *e  anall  aes  it  appsar  on  lt,e 
vaaes,  .fhere  ia  marked  th5  influsnos  of  oriental  [Dodela,  the 
explanatory  leéeada  éiviné  tha  naiies  of  tha  oeraonaées. 

Ko\e    \.\).1'^k,»    i\\V\ex\oVoTk.    leî^O.     |^àd\,\\,OT\    \o    \Ve    t"^^«^    Port-, 

iOf-li^V,    StudxvVcxo,    0\.e    lkAt\.«o\\e    Tx\scY\r  \,^  \, ,     i^|^tV\et\.    îiWto    p. 
îî?^-?'?!©^  .    *    receiv\    àVacooerv^    ftee»a    \o    \,t\à,\,co\,«.    \Y«o\    *en    tben 
^rc«\,Vi    »oàe    coWec  \\.ox\a    o'?    poWerv^    repr  eseTvWix^    >:t\e    \oe\e    ot 
yrece^Vxvé    é  eY\ero  \\,ot\8.     YVVs    rd^z.vi    \q    tV\e    |Teo\    Cor  VutV  \,ot\    o^- 
Q\^oro,     tVo\    \BOS    ^outvà    o»ox\i    Wi    rewo\.t\«    ot    vjo^es    co8\    ot\d    \iro\-. - 
^x\    ot\    We    W'i\G^'''o^    pV\e    \,tv    X\\^    luwxiVxi»    erecteà    o\    i^orolVorv    \c 
r^oeVoe    X\'<i    osV^ea    o^    XV\e    >i\\\e^Vox\8    8\o\.t\    Vtn    \V\e    \)o\,\,\e    \'(v    A?v -, 
tA«    omp\\ora    GOWTxot    \ie    Voter    \V\ot\    t\\e    »vdà\e    o^     \V<i    ?    V'r    cet\\- 
\irY    iOeXtVon.     \e90.    p.    eB-7i,     12^^       ,^2.    P\.     lY;     \^9\^     p.     eïï,     P?, 
9.1^\    S^oV»    ^^\\\e.^.    )*.Vt\.    \9?ï.    p.    AP-ea,     pV«.    2-5V,     \\ou\3e\\e. 
viopporY    «MT    utve,    \»Vse\or.    8c\.et>  tVt  ^oue    en    C^rece.    !>  KovjoeVXee    orcr- 
\,\»e8    de«    »\88\.Oïv8.    VoV.    11,    p.    3?.6 -'3>3'ô  ^  . 
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Ko\«    2.P.22A.    ?otV\o    Gr«X.    VieXjer    à\.e    o\,\.|e»e\.ue    îr46\ji\\»»e    de  r 
VQaeixt'J'Xxàe    vjoiv    der    l^Vro^oWs    lu    f\\\et\.    V^-^oV.     J>,T\xe\.4er .     \po?  »o  n^, 

Uen   ha/8  souéht  to  date  the  vaaaa  of  tne  Dipylon  aooordinêTo 
the  form  of  the  shipa  tùat  are  represeated  tùereoo;  tbey  Bave 
t&oagût  to  recognize  the  pentecontores,  that  only  appaared  to- 
card the  end  of  the  ^  th  oentary.  Tt  is  atated  fchat  it  is  net 
natoral,  toat  amoné  a  peopla  not  thsn  poasessing  a  military 
marine,  ona  anouid  oave  the  idea  of  peppôsenrinô  coaibats  on  i 
bhe  3Q3,  Tn  the  choioe  of  fcftis  thème  and  in  the  favor  that  it 
306013  to  hâve  en.loyed,  rnsn   hâve  desired  to  find  the  écho  aa:l 
resalt  of'the  aenaation,  mada  tnroa^hout  ail  P,peeoe  by  the  ûv- 
eat  naval  battle  fouéht  in  ^^4  by  the  riopinthians  and  ths  Cor- 
c/riaQ3.   Tne  valat?  of  taese  argaaienLa  nas  bsôn  3onte3t3d  bv 
very  éood  psaaons.  Phe  passai?  of  fhacydidas  to  nhiah   referro- 
3e  is  made  doea  not  hava  the  senae  attpibatad  to  it.  The  snioo 
Gopied  by  the  painters  of  the  Dipylon  are  not  peatecontes;  tb:  y 
ape  dierss.  ?fe  further  hâve  eo  little  infopaûâtiaa  on   the  navi) 
apchitectara  âŒûné  ths  ^peeka,  that  it  i8  imposaible  to  know 
exoap&  For  tbs  tpireme  at  .«hat  ttms  and  a»on?  /tûàt   people  a 
ceptain  type  made  its  firat  appearaace.  ''?hat  concarns  the  rrforn  l 
effect  of  the  ahock  that  ooouppsd  bet^een  the  Oorinthians  ani 
3opcyreans  is  still  iDora  pPûbietBatioal.   ^ny  h'^d  not  ooe  Ath?^"- 
ians  thenoeforth  devoted  to  (Baritime  affaips,  to  take  pleasar 
in  the  inaaîJe  of  naval  combat? 

\&??,.    p.    I06~il^>. 

Mo\e    2.P.2Î.Ô.    ?ertv\ce.    \ieber    iVe    ScW^  ^  «\5\,\àer    ovx^    Aevx    DxpV" 

Tf  one  can  hops  to  leave  fchat  anceptain^y,  it  ia  by  paraainé 
a  différent  path.  T?hat  ia  especially  important  la  to  kno»  it 
the  art  of  tha  Dioylon  is  oontempopansoûa  ^itn  tne  loaé  alabo- 
pation  of  the  Homeric  poeœs!  or  if  it  tpsknsinitted  its  évolut- 
ion only  Jfbeu  the  fliad  and  the  Odysaey  had  alrsady  asaaraed 
neaply  their  definite  forais,  and  m  fcûat  case  «hat  intepval  of 
txaoe  on  is  piéht  m  aaaammg  oet^aen  bhe  tiae  *ben  tba  epio 
poai  «aa  conoposed  and  that  A?her  the  pottepe  of  the  Oepaœioos 
dôcorated  the  vaaas,  that  ar   fchs  oosaterpisces  of  the  ^somet- 
rical  atyle. 

Tn  tbe  scènes  painted  on  fchoae  vaaea  ia  noore  than  one    tpâit, 
tnat  oorresponda  te  tne  deaoriptions  of  tac   epic  poema.  The  bt  - 


arœaaioDt  of  tha  farriora  figiired  thera  ta   tbe  saoïe  aa  tnat  af 
the  heroas  of  Homec;  tbey  faavô  tbe  Siiord  hang  to  tbe  belt  aad 
aroand  tbe  oalvea  are  éreavea  op  cheaiidea.  Their  loâ^  balr  fa- 
lla  on  tdeir  ahoaldera,  like  tbat  of  the  Achaiana  of  the  poet, 
The  cuatOBa  aeem  aimilar  in  œany  reipeots.  A  thene  fraqaently 
t  eate:3  in  the  epios  is  the  tais  of  expeditiona  andartaken  *i- 
tû  a  vie*  to  pillage,  by  a  band  of  bold  oonapaniona.   Mo/f  aér- 
erai paintera  of  oar  vases  aopear  to  alliide  to  adveaturea  of 
that  kind  (f?iéa.  n^,  70),  ^han  theae  paintinga  ifftpe  execated, 
piraoy  was  atill  the  oaatoœ,  Tt  ia  the  aame  for  the  fanerai 
rites.  In  the  paiotia^s  that  sho*  the  poinp  of  the  obaagaies, 
the  dead  is  saen  extendad  on  a  atate  bed  like  Patroolua  in 
the  îliad.   At  Athena  ^d  bêfore  Tfoy,  it  aesans  tuât  a  onariou 
race  forma  a  part  of  the  pro^raiBaia;  one  can  interpret  aa  a 
préparation  for  the  race  tns  seriea  of  chariots  pepreaented 
OQ  the  vases  (R'ié.  7),  and  aek  if  the  tripods  aeen  there  apf 
aot  the  prizes  intended  for  the  victopa  (Pié.  3).   On  aiore  tton 
one  pièce,  the  painter  naa  dasigoed  a  danoiné  chorus,  similar 
to  thoae  that  dacorata  the  ahield  of  Achillea  (?i0a.  S9.  9*^). 
Only  the  leaat  détails  do  no  aho*  the  oonforaity  in  cuatoaia. 
Tn  one  of  those  vaaes  in  Dhe  fora»  of  a  box,  of  «hich  aeveral 
exauplas  bave  bean  éivan  (n'iis,  4^,  ^^.),  the  coverani  the  ad^e 
of  thô  body  ars  pisrced  by  oorreapondinô  Qolee  to  receive  i  o- 
rd  by  «hioh  tne  oover  #a§  oonneoted  to  thô  box;   ona  reaieiTiDefs 
tnat  by  thi£  ppocedare  ijlyaaes  cloaed  hia  ooffar. 

Kote  \.p.22».  Oà\^8sev.  111,  TS-iO^;  IX,  ^P-e\,  2^k\  XlY,  9- - 
^6,    72\-2^k\     XV,     3?T,     ^21%    XVlll,     42^-AAAf     e^c. 

Ko\ô    î.ip.l^e.    l^e    80»e.    XVlll.    352. 

¥o\e    3.^.22,6.    l\\.oà.    XXll,    \tk',    XXlll,    259,    2^4,     ô\2. 

Ko\e  }i,,\i.22l,  )4ot\u»efv\\..  yo\.  IX,  pV .  AO,  2  onà  2  o;  fttvnoVS.. 
\?12.    p.    10. 

Tf  certain  ppaotices  are  tnaa  oomiioû  to  tna  oontemporarias  jt 
Hoiaer  and  to  the  pottars  of  tb£  Dipylon,  atill  more  are  differ- 
eaoaa.  Certain  advancaa  hâve  beec  oaade  amce  that  tiae  «hen  t 
the  epic  cycle  iwaa  cloaed.  The  heroa  of  the  epic  Doenj  only  ao- 
tachai  t/io  horsea;   on  the  vaaea  are  qaadri^aa  (^ié.  9^-).  fhc 
Tliad  and  Odysaey  kneiï  the  horse  only  as  a  draft  anitial;  on  s^ - 
veral  vaaea  of  the  Dipylon  are  aeen  ridera  (s'i^s.  99,  100). 
ç'ioally,  the  form  of  ahips  bas  ohanéed.  Accordiné  to  the  epitn- 
eta  tnat  the  epio  lanéaaée  applias  to  ahipa,  one  has  the  iapressi! 


that  la  thoBô  the  keel  daaoribeci  a  ourve  aensibly  aqual  at  tne 
ton   and  the  atern,  Vhat  one  divines  are  tha  heavy  atruobares 
*ith  broad  aides,  bailt  ratber  to  transport  œerohandize  and  œn 
fchaa  for  rapid  and  asJjSreasive  aoveœents,  like  thoae  tbat  «ill 
later  be  exeouted  by  the  trireae.  On  the  oontrary,  thosa  evo- 
lationa  and  marderous  abooks  appaar  alraady  poaaible  ^It  tûe 
abipa  repraaented  oa  the  vaaes  of  oeraiiooa;  tbeir  proïi  extands 
dioilniahiné  beneatii  tbe  *atôr  (wiga.  49,  ^'^).  Tbe  end  of  tnat 
part  beoofflea  a  apar  to  be  oovered  *ith  letal  or  furniahed  jiitn 
a  point  of  iron  or  bronze, 

Xo\e    \  ."f^  •T.ll  »    'Yeow»    o^    ^ouv    \^oraee    ore    oïv\\i,    »ex\t Votxeà    V,t\    poa- 
aofee»,    \^o\    oppeor    \o    >3e    \.x>\erpo\o\\.oi\a.    ^^e\Y)\4,    L'epopee,    p. 
\eB.    Kote    2. 

Kote    '^.p.îî.T.    ¥e\-'o\è.    L'*epopee    \\owerVQi\ie .    CV\op  .    2,    A\    »o8\  \w 
one    ot    ^^*    more    wcàerA   poT\a    o^    \Ve    Od^ssev^    va    oi\    ep\.90àe,     \V\o  \ 
\»\,\,Vo\it    »et\\\,oi\VT\é    t\\e    apur    aeevks    \.o    t^e    «xpXoVtveà    Vx\    o    «ore    e 
»ot\8^octOT\;^    »ouner    \)\^    \\\e    \\\^pot\\e8\,8    ot    o    sYiVp    eo^\i^.ppeô.    \fcVt,\\ 
\.\\o\    oppexvàofee.    TYvxe    ret^^e    ^o    \Ve    ot\oo^t   4^ot'  t\\e    «uVtor»    »ed - 
^ta\e    o|oVt\»\    TeVemoc\\u8 .    VOàviaBev.    IV»    ee9-e7?,-,     8ii2-8AT-,    XV, 
î.e-'âO*,    XVI,    'è'ôA-Bo'y,    Seiv-'ÎTO'^  .    T>^evi    propose    to    pVoce    t\\ew»e\\je3 
\x\    0'»^U6\^,     Xo    oWocV    otvà    8\,i\k    V\\,a    s^xVp,    «Ven    \\e    ynVaVeà    \o    reen- 
ter   \\^z    port    ot     ItYvoco.    îVe    ottewpt    aee«v»    to    'nooe    more    oVoTvce 
ot    axiooea»,     Vt    tV\e    oeaset    woVtn^    t\\e    ottocV    ta    orweà    Mi\tV\    oue 
ot    tVo»e    poto-t*. 

Pinally,  on  ona  of  tûa  asoat  récent  vases  of  tne  Dipylon,  in- 
atead  of  the  éreat  Mycsnaeaa  abisld  .fitb  notobed  sidea,  one  3l- 
ready  seea  appear  the  ainall  roand  ahieid,  that  aoone  till  bs 
repraasnted  on  ^ha  vaaaa  of  tbe  aaoceedmô  aée  (PisJ.  SR),  The 
potterisa  of  tne  Dipyloa  tben  bear  the  mark  of  a  civilizatioi 
more  advanoed  than  that  «boas  ima^a  ia  refleoted  in  the  epic 
poama.  "^o^  fcom  the  eiifciraty  of  the  reaearchaa  to  /ihioh  tba 
Hoaaric  question  haa  éivsn  riae,  it  appears  lo  resalt  toat  th ; 
date  aaaiéned  to  Honser  by  Rarodotas  ia  still  that  moat  probable; 
tbia  is  in  the  ooarse  of  tba  Q  th  caatury  chat  tbe  epic  cycle 
cloaed.  To  reader  a  raaaon  for  the  ohanéa  introduoad  in  th9 
ba|)it8  of  ths  ^reoian  «orld  betwean  thaii  «oment  and  tbat  ^han 
tbe  vaaaa  of  tba  Dipylon  ^ere  nada,  it  ia  naoeaaary  to  aaaums 
that  saveral  âenarationa  auooaeded  each  otoar  in  tha  intarval, 
and  one  thae  fiada  plaoed  at  aboat  ths  baéinninô  of  tiia  ^  th 
oeûtary   ne  hoar  at  »biob  thia  art  attained  ita  olimax,  ^rorc 
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tbe  eni  of  that  oantury  it  ŒQst  faave  coaaaefload  to  ^o  oqI  of  f 
faabioa.  rtiere  ars  ao  inacriptions  on  the  vases,  *hila  frooo  t 
tQ3  7  tû  aeotary  «ère  already  inaoribdd  oa  tconze  dadlioations, 
lais  and  treatles;  aof  It  «aa  easlar  to  traoe  soiad  lettars  on 
olay  jiitn  tha  poiat  of  tùa  brasb,  than  to  entrava  thein  on  métal. | 

H&   also  bave  aootber  reason  fop  balievin^  tbat  the  opea&i^e 
âotlvity  of  tbe  art  of  tha  Dipylon  ie  not  ppoiongad  œuch  bayond 
tna  first  olympiads;  tbia  ia  tha  obapaoter  of  tba  theaea  treat- 
ed,  Ooa  doas  not  find  toeae  aubjects  taken  fpooQ  tba  epic  penod, 
Tbia  i8  beoauae  bûàt  ia  not  yet  takaa  ioto  posaaasion  by  tbs 
Greak  oiiad;  it  nas  not  yet  iiBpoaed  on  tbat  tbe  habit  of  caaoïa^ 
ail  its  idaas  m  tbe  aioalda  tbat  it  bas  oreatad,  Yet  it  exis'/fi 
ûeûoefortb;  bat  from  lonia  rïbere  it  «as  born,  it  had  not  yet 
been  carried  by  tbe  voioea  of  tbe  rbapsodiata  iato  ail  GPôak 
oitles,  fpoai  tha  ahopes  of  Soythia  and  of  Tbpace  to  thoae  of 
Afpioâ,  ^ioily  and  Ttaly.  Tbace  «aa  neoesaary  a  tcaoe  of  sjP- 
fioiant  lenéth  for  it  to  extend  tbaa  ia  ail  dipectiona,  ta  ac- 
opadit  evepyjibepe  its  laaéaaée  and  its  fictions,  to  coaipiets 
the  conquast  of  ail  iasaôiaations.  Tbe  le^ends  added  bo  tbe  f ir - 
ares  apoeared  »ith  the  vaaas  on  nhicb  are  rscosJnized  tbe  epi:^;)- 
dea  bopposed  fpoin  eithep  the  Tliad  and  tne  Odysaey,  or  fro.i  u-»- 
eoDS  lo3t  today,  and  acoopdiné  to  tbe  fopia  of  tbe  letteca  aû3 
tne  opthOi^P3Dhy,  ôpiéPâphista  io  aot  balieve  that  the  luost  ^a- 
oieat  of  thoae  inaopiptiona  oan  be  plaoed  rnuch  beyond  tbe  ye- 
ap  ^00. 

pet«3en  the  potlepiaa  of  tne  Dipylon  and  the  ospaoûics  charij- 
tecized  by  the  adoption  of  aàn   tbames  and  tha  inseption  of  ex- 
plaoatopy  lesjeoda,  it  is  oaoeaaapy  to  find  apaoa  fop  anotbar 
sariaa  of  vasas,  for  thoae  called  ppoto-Attio.  Tbae  ape  daeié- 
natad  vaaea  that  yet  ppesanx  bat  fe«  inaopiptions  and  soanas 
of  a  iBythioal  cbapactep,  bat  «nepe  ia  pedaoed  the  part  Sivr^n 
to  lineap  decopation,  «hapa  tne  dpasin^  bas  a  fpser  cnapm,  a 
«nere  beâin  to  apoear  inotivas  fupniahed  by  oriental  nsodela; 
paliB  lea/ea,  lions,  apbynxea  and  jjpiffina.  Admit  that  thia 
tpaasitional  apt  «ith  its  aixed  and  andeoided  style  pepreaents 
tne  effopta  of  t«o  op  tbpee  éenepations  of  pottaps;  abouo  the 
end  of  tbe  ^  tb  oentupy  the  oeraaiio  painter  «as  ôARboldened  xo 
anlapée  hia  pepertory  and  modify  hle  ooapoaltion.  stoib  that 
ffloaieût,  pposjpesa  «as  contmuoaa  and  rapii-,  art  ^aa  cappiel  im  j 
the  General  fliént;  it  aaffepad  tha  pesait  of  tha  movennent  of 
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axpanaioa,  tbat  Boattered  tba  nraak  coloaiea  ovar  ail  tba  abo- 
rea  of  the  «editarraneao.  Oarins^  tbe  previoae  perlod,  thts  aà- 
vanoe  oBust  hava  baeo  slo*ar,  soaroaly  senaibla  from  one  ûQaev- 
ation  to  anottier. 
2.  Matai. 

?roffi  tûe  fflonaraenta,  and  fro«  tham  alona,  hâve  le  atadied  car- 
aœios.  Homer  kao^a  tha  pottar's  nheel;  the  play  of  that  Inatr- 
atoant  farDlshad  biat  «itû  tba  materlal  for  a  /ivid  ooaparisoo;  ^ 
bat  ao/fbare  daee  ûe  allade  to  the  deooration  of  vaaaE  of  clay, 
Tha  poet  haa  do  eyea  for  prodaots,  «hoae  matapial  is  /vithoat 
value  and  tûat  tha  «opkshop  of  the  oeramlat  auppliea  by  handreia] 
that  aroasas  dis  ouriosifcy,  /rhat  ha  deacribes  «ith  eoaphaala  tû 
anaoae  those  that  hear  nia,  ara  *ork3  of  great  vaale  m  «htcb 
prscioas  înetala  foraj  varied  alloya,  *hepe  they  are  juxtaposai 
to  ôive  happy  ooœbinatiOQS  of  tonas,  anaxpaotod  and  aapppisinô 
affaota.  Tha  art  of  tha  éoldssith  is  an  arisfcoocatio  art.  una- 
36  (uasteppiaoes  are  transmitted  froœ  father  to  aon,  or  are  kspt 
ia  tha  treaaaries  of  prinoea.  The  baaatiful  arma,  oapa  of  ^oL^ 
op  all78P,  and  .js^els,  tnisa  apouae  admipatiom,  and  their  pos- 
3333ion  endanoas  the  ôlopy  of  the  hôPO.  Tho  peat,  lika  tbe  cliy 
vaaa,  iihich  forma  a  part  of  tha  fupnitupe  of  any  hamble  hoaae, 
nas  ûo  plaoa  asaiénad  in  thia  ifopld  of  mytha  and  marvals,  intj 
fliîich  the  ianaâinatioa  of  tha  poet  tpanapopta  thoae  of  bis  aad~ 
iîiops,  Tha  t/io  posma  thay  aupply  inforination  relatia^  to  th3 
histopy  of  the  arts  of  tha  matais,  that  oomplates  that  dae  to 
tha  diacovepiea  oaade  in  the  tonba. 

Kote  \.p.î2<a.  iv\,oà.  xvni.  eoo. 

One  of  the  traita  moat  olaarly  oharactepiziné  the  Myoenaean 
a^e  is  the  introduction  of  a  ne^i  Doetal  into  uae,  iron.  That  d 
nas  Isft  only  aliébb  traoea  at  Myoenae.'  it  is  foand  thera  oûly 
in  toûûba  beloagin^  to  tha  laat  tima  of  tne  primitive  pspiod. 
Hn  the  oontpary,  the  Tliad  and  the  Odysaey  fpeqaantly  mention 
ipon;  bat  tne  bepoa  still  navs  apiss  only  of  bronza. 

At  moat  oan  one  oita  the  iron  olab  of  the  Arcadian  APoicaoDs 
aad  tne  iroa  apaar  head  of  Pandaros.  "^o^hara  is  ooention  of  an 
iron  aword;  bat  tnare  ia  alraady  iron  of  fhich  ire  made  tools, 
3Qoh  as  ths  axa  or  the  akaparnon,  fniob  aervad  for  forkinë  «oofi. 
There  are  also  iron  axes,  that  Aohillaa  éivea  aa  prizea  m  tbe 
ôaaiea,  and  îelemaohas  places  ia  the  éreat  hall  of  tha  palace 


?17 
for  tû8  âPohery. 

Kote    '2.p.?^0.    iWoA.    Y\l.    122»     \k\^    \kk- 

Xo\e    A. ^.230.    IWoà.    XXllI.    Ç^Ô*,    0dvi«8ev.    XIX,     57»,     5?T;    Xy\.?. 

Tûe  toabs  of  th  nipylon  are  evidance  of  other  odstoma,  The 

sjiopd  ia  thare  al/vays  of  iron;  it  ia  tbe  ame  nith   kaivea  ani 

S 
arPOîi  neaaa:   ba  oae  *oald  err  in  concludin^  it  aeoQsaary  te 

neceasary  to  aaaaoae  a  /ary  loné  interval  of  tioie  bat*aen  fche 

hour  -ftian  ttie  epic  oyole  oloaed  and  that  «hen  the  ©eœetary  be- 

^an.  Tûa  oeraaiic  oaiater  reprodaced  the  acenas  uuder  hia  eyes  , 

fhlle  the  eoic  sia^ars  adherad  to  reoresentin^  a  past  loné  si-j- 

08,  Tf  BOŒsr  ^ivea  Qis  bsroa  bronza  aaords,  this  ia  bôcaasi  f: - 

kno/»3  that  bhaaa  were  tns  aras  of  hsros  af  foraoer  tiisa,  of  I; 

thos3  ^hose  pro^eas  hà   pslatas;  ia  ai^tribatiné  tnese  to  th3j:, 

ne  âivas  in  bis  s^\   »hat  ^e  term   loc^l  oolop;  «ban  spic  ooctc, 

floarisiied,  îbe  ipon  3?ïûpd  had  perhaps  alrsâdy  aame   iato  as-, 

That  iioaid  be  aaééeated  by  a  trait  thît  does  aot  36eoD  to  accon 

*itti  tna  fanerai  thèmes  af  nis  pûams,  I0   mean  a  verse  tb*it  oa  - 

acs   tdioe  in  tbe  Odyssey.  (Sreak). 

''0  xtaalf  the  iron  oarries  a^ay  the  nan,"  i,e.,"»b8n  man  ra  j 
tae  iron  in  bis  nand,  n<?  fmda  hiœaelf,  evan  ^itboat  ^illins  1  ;;, 
lad  to  cooaœit  acts  of  violence,"  That  formula  coiild  only  ofi?i- 
aate  aad  forai  a  proverb  in  a  centary,  «hen  oron  especially  aer- 
ved  for  fiébtiné:  ths  iron  ie  ftsre  particalarly  tbe  an  tnao 
slays.  There  is  only  tbe  aopearanoe  of  a  cootradlotion.  ^y  its 
ori^in,  the  epic  period  ^oaa  back  to  tbe  sxtensivs  rei^n  of  br- 
onze; bat  sfbsn  it  anded,  already  from  iron  »ere  reaaired  alaos  ;, 
ail  ths  services  foraiarly  axpected  from  bronze.  Tbis  iron  n^s 
«rouéht  by  tne  "reeks  tneuiaelves,  Tbis  siifficea  to  denaonatr^tp 
tbis  by  a  oompariaon  borro/fsd  from  the  orooeas  of  tamponné  i  1 
oold  «atar;  tha  poet  aays/'tfaat  éives  to  iroa  ail  it*"  stren^t'^." 

Aiso  hear  Aobillea,  «hen  be  preaenta  the  iron  disk  that  tn-. 

GoaiDetitoPB  aiust  roll  on  tbe  aand  of  tbe  snore.  ''This  disk  ^ili 

ba  Ibs  prizô  of  the   victor,  and  ^ibatever  the  extent  of  hia  3c«ï - 

ain,  be  «ill  find  in  thie  inaas  of  œetal  aafficiant  fop  at  leai^ 

five  ysars,  to  fabrloate  ail  tQ«  lools  needad  by  his  ahepnerip 

o 
snd  laborers." 

Vtoxe    ^.p.îîO.    *s\V\eT\.    iiWt.    \P<;^*2,     p.    ?<?'?•,     1^9?,,     p.    \00,     \3?. 
Ko\e    e.p.2a0.    0    Vi»««\i-    X"^^»    ^"^■i       X1[X,     \?.. 
i(o\e    \.p.2^\.    Odvesev.    IX,    "^^1-29?. 
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rf  from  the  9  tb  aentury  iroa  «ara  usad  for  œ^king  'ill  tùe  l 
tools  inteaded  to  split  or  oat  olay  and  atone,  foocl  and  livin!^ 
fleah,  DQea  aven  than  oontinued  to  maks  7err  varied  aaea   of  onn- 
za.  Malted  a  d  oaat  ia  a  aioald,  ii   faroishôd  to  the  aoulptor  i 
oiaterial  lésa  ex|3033d  to  tns  obance  of  destruction  than  clay, 
aad  more   eaaily  /ïroaébt  than  liaieatone  tufa  oc   laapbie.  Peaten 
^ith  tba  hammar,  it  takea  ail  the  forras  that  tbe  ^orkman  dasi- 
res  to  ûive   it;  he  extends  and  dra^a  it  into  rin^a,  roand  or 
aquare  roda,  salted  to  oospose  ail  kinda  of  objeota  for  tbs 
tûilet  or  ateasila  of  tbe  bouae,  Tt  ia  no  iesa  aaaily  reduced 
to  flat  banda  or  shasta  more  op  iesa  tnia,  tnat  are  oovered  by 
deaiéna  enèpavsd  fiitti   tne  point  or  raised  with  tbe  cbisel,  apcj- 
liad  ^itû  tbe  aid  of  iiails  où  /food,  and  serviaé  to  face  abielii,, 
chariots,  ooffera  and  farnitare  of  ail  aorta.  Treatad  by  th-  i 
pcooedare  of  dra^ing  oat,  tbe  same  aetal  éave  ôreat  caldrons, 
Gbat  foroned  tbe  apper  part  of  tripods.  ^or  veasela  of  tbe  sase 
kind  tbat  aerved  for  domeatic  uaea  and  kitcben  atenaila,  aien 
.■^ers  oonte  ted  ^ith  cooper;  thafc  aost  Isss  and  A^aa  more  nnailri- 

able. 

■^ilver  and  éold  foand  cneir  aaes  m  objecta  of  luxu!?y.  rt  i 
doea  not  appear  fcoœ  tbe  tiae  of  Romer,  ibat-  tbere  ^ere  any.^n- 
ere  m  tbe  Grecian  4orld  accunialations  of  tne  precioua  matais 
comparable  to  fchoee  prodaced  in  tba  oastlea  of  Aonaian  princes 
in  tbe  ooarae  of  tbe  oracadiné  aée.  Tbat  ia  eyidenced  by  tbe  ïîi 
(nemory  left  in  tradition  by  tbe  extraordinary  wealth  of  Mycen- 
ae;  it  ia  also  divined  from  the  lanéaade  of  tbe  poet,  i?hen  be 
bas  ûooaaioQ  to  mention  arma  of  price  or  piaoes  of  éoldamitb' s 
flork.  R9  does  not  fail  to  attribute  tbeir  exeoation  to  Hepbaes- 
fcos,  Dhe  divine  artiat,  ac   to  tbe  Pnoenioiana,  ne  apeaka  of  it 
/fitb  an  adcBiration,  *bicb  aaééeats  tbat  be  did  not  nave  .lany 
/forks  of   bat  kind  ander  bia  ayes,  la   tns  contrary,  tn^jse  axis  ; 
m  érsat  naiber  in  tbe  treaauriea  of  tbe  Perseidea  and  pelopid  -: 
30  tbat  In  bnat  respect  a  conteoiporary  of  those  princes  ^as  nol 
affected  by  tbe  aarorisa,  tbat  ^e  belteve  a  trace  la  felt  m  t 
tbe  descriptions  of  apic  poeta. 

Jn    tbe  course  of  the  troublea,  atru^élea  and  diaolacenenta  of 
bbe  tribea,  tbat  /«aa  the  reault  of  the  invasion  of  tbe  men  froa 
tbe  ^onh,  the  reaerves  of  tbe  precioas  irietala  foriued  in  tbeir 
treasuries  by  ina  chiefa  of  tbe  old  dynasties  uns-  bavs  disapp- 
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disappeared  vepy  quiokly.  Tùe  tomba  retainsd  their  depoaita;  r 
but  of  objoote  of  éoldsaith'o  dork  aot  entpaated  to  tnat  aafa 
atielter,  isora  «era  pillaéed,  bpoken  ap  or  aielted;  very  fe^  of 
them  ooald  pasa  iatact  lato  tbe  handa  of  the  oonquerora,  or  be 
presepved  by  the  Ueire  of  their  aooient  poaseasorB,  Yet  tnare 
maat  hâve  been  -fsifa  froi»  that  ahip^reclff  in  aeveral  «orka  of 
dsdtal  deaoribed  in  the  epic  poeaia  ooe  is  inclined  to  recognize 
the  thèmes  and  raotivea  of  the  Mycanaean  indaetry.  Hère  for  ex- 
âflûple  ia  tbe  stephanoa,  the  diadesn  of  gold,  that  to  pleasa  7ea3, 
Hephaeatoa  haa  aada  to  ornament  toe  aead  of  oandora. 

"Ta  the  métal  he  ohiaeled  œany  varied  opaatnenta,  admirabla  tj  39 
AniTials,  ail  tûoae  noariâhad  by  the  land  or  the  aea. 
Re  plaças  :nany  of  theas;  the  ftork   *as  îDoat  eleéaût; 
Tt  ifaa  a  marvel;  one  yioald  call  thsai  beinéa  endo<»éd  Hilt\^   lifc 
and  voioea," 
Kote  l.ç.î'a^.  We.8.\,oà.  "Y^eoéonvi.  nTB-Çiî^^,  T\\e  \»orà  '*po\\,o^  V? 

One  ia  hère  very  far  from  tba  drynefs  of  fchd  ^^ometricîl  di- 
yle^  â  différent  apirit  inspires  that  effort  to  reprodace  in 
their  diversity  the  forœs  of  the  oréanic  /lorld.  In  the  oraaoï- 
aacâtioa  of  the  diadeai  of  Paridora,  the  fiahea  àlone  oannofe  resb-i;-- 
sent  bhe  maribiirji;  faanaf  besida  thsm  ndst   fiéar^i  Lue  cattle-Li  ines 
the  naatiluaea,  ail  those  atranée  tyoea,  ^bioh  at  Vycenae  fili?3 
tns  fislds  of  the  je^ela  and  thoae  of  vases  of  olay. 

Tn  regard  to  aoalptare,  r»e  nave  mentioned  the  éroup  that  lec- 
orated  the  oater  face  of  the  broooh  of  Olysass,  a  do^  holding 
bet^een  nia  pa^s  a  fa*Q  that  arôaea.   This  thème  hae  beea  foi*i3 
oiore  than  oaoe  in  the  Myoenaean  monumenta;  ne   hâve  aeen  ther-: 
a  lioû,  a  sphynx  or  a  ériffin,  .iho  atranéla?  a  atag. 

Kote  \.p.2a3.  \\Vs\,oVre  àe  X^^vX,    Vo\ .  Yl.  îS.§a.  A05,  i^O^,  AO?, 
Ali,  A28  -,  ?V8.  XVI,  ?-î\. 

One  of  the  ^orks  that  the  poet  deearibee  *itû  more  complace^- 
oy  ia  the  cairass  of  A^amemaon.  !t  ,?as  éiven  by  Kinyraa,  kimi' 
of  Oypraa'  one  ia  then  tampted  to  see  in  it  a  prodact  of  Phoe- 
nician  indaatry.  :?a  hâve  farther  aot  foand  at  Wycanaa  the  ser- 
penta that  are  ereot  on  eaoh  of  tha  two  platsa,  fhoae  janotion 
by  thonéa  protaotad  the  bjat  of  the  carrier:  it  ia  on  toe  oer- 
amios  of  tha  Dipylon.  that  ne  hâve  found  00  aeveral  vasea  a  m 
motive  of  that  kiad  (Piés.  ^9,  ^9).  On  tne  otner  hand,  the  tiOj5 
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QÎ   ôxaciitioa  of  the  ddooration  on  tha  oairaas  peoalls  the  pro- 
cédures of  tha  Myoenaeaa  «orkaan,  The  fceohaios  are  jaat  thoae 
atiidisd  il  the  oelebrated  datftfera  taksn  froœ  the  toœba  of  tha 
aoropolis  at  Myoeaae.   Hapô  tha  thème  ia  of  a  white  métal, oas- 
sitacoa,  ôold  and  tbe  kyeaoa  or  oopper  blaa,  are  inltid  in  a 
bronze  plate,  forœin^  a  aort  of  ajoaaio.  The  aerpents  fere  ii] 
kyaQoa;  no»  ne   kno»  by  tha  frieze  of  tha  palaoa  of  Tiryn8,*Daii 
an  importaat  part  in  oraaaantation  that  material  played,  pihich 
ooffloeroe  brouéht  froa  ggypt  and  aapeoially  froa  Cyprua.   Tt  a 
appeara  that  .^itn  thia  bine  enaœel  *aa  alao  amployed  a  white 
eaanBel,  that  ia  callad  titanos!  in  hia  deaoription  of  the  ahi- 
eld  of  Baroalea,  Hesiod  mentions  titanos  beaide  ivory  and  el- 
ectraiD,  «boae  ^rhitaneaa  he  seeaîa  to  ooatraat  «ifch  the  éleann 
of  éold.^ 

Kote  ^.■p.233..  B\8to\Te  àe  \,^Ar\ 

\n,   \e,  i<3. 

Ko\e    ^.^.2^^.    V^ee\oà.    SV^^.e\à.    Verae    M^X-Xh'i;    ^tudtvVcso.    tta^ber 
(ie«\    scViWd    àes    leroVXee,    p.    B2.    Ko,    5. 

The  epic  laaôaaôe  freqaantly  employa  in  relation  to  goldarci- 

to'i  *opks  certain  axpreasions,  that  shoald  not  be  tâken  litei^- 

ally.  [t  îEsntiona  atavsa  and  acaptrea,  ahattlea  and  apindlea, 

baaketa  and  éoldan  aeata.^  The  baakat  for*  tapestry  of  Ralen, 

the  tablea  of  Ciroe,  fche  ooffer  in  *hioh  Hephaestos  kaapa  hia 
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toala,  «ère  of  ailirer,   This  is  only  a  uode  of  apeach.  Of  lit- 

tèe  iaportaaoa  to  the  poet  la  tae  nature  or  tha  internai  oomp- 

oaitioD  of  the  objecta  that  ha  preaenta  to  the  eyea.  Whaûe/er 

ne  has  saen  tne  yellof  of  tn  <  âold  élaaii)  or  the  mild  ?fhiteneÊP 

of  silver,  he  mentiona  thoae  (Eetals  Jïitboot  aakinô  ^hat  ia  be- 

hiûi  those  aarfacea,  «hose  aplsndor  oacaaaea  and  coariia  hiâ 

3y33,  fhat  toachea  hia,  ffhat  ha  expresaes  is  his  viaual  aenaa- 

tioQ,  tha  impresaion  that  Le  haa  rsoeived.  yost  of  the  fucnit- 

are  enaîserated  above  is  fhat  in  real  life,  even  «hen  the  taste 

for  luxury  éiaa   moat  extended,  ^aa  never  aiade  of  ôold  or  of  sol- 

id  ailver,  bat  ^laa  freely  gildad  or  ailvered;  anon  aa  the  acep - 

trea  aad  aeata,  tablea  and  ooffera,  ^hat  «oald  fartner  auffioi 

to   raiBova  ail  doabt3,i8,   that  the  poet  employt   the   aaise  exprès- 

aioûB,  "ohryaaoa,  aréyreoa,"  in  regard  to  otaar  objacta,  r^here 
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flaetal  ooald  oaly  play  the  part  of  a  oovariag.  He  speaks  of  ûqï. - 
den  reins;   bat  tboae  reins  ooald  hâve  beeo  tnade  oaly  of  an  cl 
alaatio  and  aiipple  material^  auoh  ae  leather.  Tba  saos  observ- 
acion  for  aaodals,  aword  pendaûts,  baldrioa,  to  «fbiob  are  at- 
taotaed  tbe  aaine  epitbeta.  Tlha^l   is  uoderstood  la,  tbat  in  odr- 
tain  oases  by  «eaaa  of  gloe  or  by  a  prooe  a  aaaloéotta  to  dam- 
aaoenin^,  on  thoaa  atrapa  «ère  applied  thio  leavea  of  ^old  or 
ailvsr,  Aa  for  coffera,  tablea,  the  carte  of  ohariota,  on  thaï 
^lera  fixed  by  littlfi  naila,  banda  of  œetal  by  ihicn  tbe  *oo5 
iaa  lonoealed.  Very  naaeroaa  fraéaents  of  those  coverinéa  bavc 
baea  foand  in  tbe  exoavatioaa  of  the  Dipyloa,  aad  eapecially 
ia  tboae  of  Dodona  and  of  olyapia.  (f^i^a,  34,  ^S). 

355;  IVVoà,  VIII,  43«,  A4^',  XIV,  238. 

Ko-te  T. t. 233.  Oà\i««e^,  IV,  \25,  \3I;  X,  35A;  I  >.oà,  XXIII,  L\l, 

VI,  205-,  0<iV(»«eVi  VIII,  295. 

A  aiaterlal  tbat  tbe  ^oldssitbs  and  tba  ja^eller  cauaed  no  pt. - 
ter  iato  tba  oofflpoaltion  of  tûeir  /foriîa  le  «oal  Hoœer  oalla  c 
oasaifceros.  Tbia  iford  is  ordinarily  tranalated  by  tin;  bat  om 
baa  never  foaad  ia  !^reeoe  any  object  dating  from  eithar  the  o 
prifflitive  or  tbe  olaaaioal  aées,  in  ^'aion   pare  tin  ia  amplo/ài. 
^berever  Graeoe  obtainad  it,  tin  oaœe  too  far  and  in  too  sœall 
qaaatitieî  for  ona  to  tnink  of  aainé  irt  like  the  other  metals, 
îiuoaa  ores  were  «itbin  reaoh;  it  aeems  to  ba/e  basa  aaed  only 
to  oiix  flitfc  copper,  so  as  to  obtain  thaa  ar  alloy,  bronze,  pre- 
oioas  among  ail  otbera. 

Xote    2. p. 234.     ^k^-I-    ^^ot    ^e\,\îV|    to^fc'^ài    \o    cVte    \,8    o    ^ronxe    \5e\^ 

\\\ou|\\\    \o    be    çerceVoed    \roce»    ot    ^VnxvVni.     (,L'*epopee,    p.    îftS.    \. 
Tt   naa   farther   baen  denaonatrated   by   toe   (coat   aatooritative  o  f 
the   biatoriana  of  metallurây.    tnat   the   Ireek  «ord  caasitaroe  ^î 
and   tbe  Latin  ataonna»  ara  only  late,    the  firat  aader  tne  Ptol- 
emiea   and   the  aeoond   in  the  last  tiiea   of   tbe  ^oian  aospire,    re 
reoaivad   tbe  spécial   and  olearly  definite   aenae,    that  ne   fcoday 
attribate  to  tbe  ïiord   tia,   derived  from  atannain.      Tbe  praotioe 
of   the   jforkabopB   oQuat   kno*   hoî<  to   diatinéaiab   tia   from  other 
natals;    but   in   the   carrent   aae  of   the  lanéaa^e   it   ^ae   traated 
aa   a   sioipla   variety   of  lead;    it   faa   the   *hite  lead   in  contrasl 
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to   tfae   blftok  lead,    the  lead   properly   ao  called,    A3   for  the   tem 
staœnafD,    Pliny   aonetiada   appliss  it   to   real   tin,    sciBetiiiiaa    to 
a  aiiospal   of   apgentiferoaa  lead,    that  doea   not  oootaia  a  part- 
iole  of  tin. 

w»    et    du    mo>^eT\    oèe.    p.    250-251.    jlo    |a\v\m\,c    ou    mo\^ew     c|e.    VoV.   l  . 

What  la  then  probable,  ia,  tùat  for  tha  oon temporisa  of  Homer , 
thia  nord  caaaiteroa  deaiénatea  an  alloy  of  ailvar  and  lead, 
*hiob  perhapa  alao  contained  soœe  papta  of  tin.  The  colop  éiv- 
en  by  that  alloy  waa  différent  from  that  of  ailver;  the  artist 
thua  waried  tne  tones. 

If  it  ceaalta  from  thaae  deaopiptions.  tnat  the  fforkera  in 
(natal  were  aimply  ths  oontinaatora  of  their  Myoena^an  predsoas- 
aora,  it  no  lésa  resiilts  that  like  theno,  thèse  «orkoBaa  mqûq   r 
palationa  «fitn  th3  Phoenician  ^orkshopa,  fpoœ  ?ihioh  they  deri- 
vad  tûe  «opka  that  aapved  theoa  ae  iBodela.  Thoaa,  kiaé  of  tbd 
TbPaoiana  and  tjeînaoa  peoeivsd  a  cpatera  of  ailvep  aa  a  ppea- 
9nt  froB  the  (lapiûece  of  ,>idoa,  "the  raost  baaatifal  that  tûar-- 
i  on  earth.""  To  Wenelaaa  ,  PoaediaDoa,  kiné  of  tae  Sidoaiaas, 
^ave  anothep  vaas  of  the  aaaas  material  and  saiïa  fopfn,  fooaa 
eddea  nsce   bopderad  by  a  oipole  of  éold.   Tas  caipaas  of  AéaiE- 
smnon  oaœe  fpoiii  Cyppua,  a  countpy  half  Phosaioian.  îhape  ia  ai- 
30  a  aeoklaoe  of  éold  and  aosbar,  tn-at  ia  auo/ni  to  the  fomen, 

in  order  to  introdaoe  theaiaelvea  ioto  the  hoaae  of  the  kioîî,  b/ 
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ths  Phoenioian  aaapohanta,  fiho   oappy  off  i<;a(Dea  «hile  yet  a  Chili. 

It  ia  one  of  thoae  ample  neoklacea  in  aeveral  POiva  opnamentad 

by  0eada,  that  falls  oa  tha  chest  bet^esn  tce  bpsasta,  and  was 

oalled  "horaûoi:"  #6  hâve  found  oûope  than  one  example  at  Oyprue/ 

In  the  apic  pepiod,  ooe  aeaa  the  Phoeniolana  viait  çg?ypt,'^and 

7         2         q  1  -i 

ac  th3  sâiiie  tiaie  Spete,   Leisnoa,   Itbaca   and  the  Cyolades.  ^ 

Tneip  sbips  ape  evepyfhere  m  the  *aatern  baain  of  the  Meditt- 

3PPaaean,  Thèse  atatemeats  aooopd  «ith  tbe  traditiona,  that  a 

anaoné  the  Greeka  are  oonnected  «^ita  the  bipth  and  ppogpesa  of 

iuetallap^y,  -^ith  the  iatopveotioa  of  sapephanaan  ffopkaen,  the 

Gabires  and  the  Telohinea,  to  ^hom  the  «yt»  aasiéna  ae  donioi- 

lea  thoae  of  tha  JSpeoian  laads,  that  nad  been  luoat  fpeqaented 

by  the  phoeaioians.  Tt  takes  the  telohinea  fpom  the  ialaad  of 

Crète  to  those  of  Rhodea  and  of  Cyppaa.  As  fop  the  Cabipes,  it 
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plaoea  theœ  in  Heotla,  at  Thaaos,  Leœaoa,  Tmbros  acd  aapecially 
at  ^amothraoe,  ^bere  up  to  the  laat  daya  of  antiquity,  their 
aanotuary  and  the  [nyateriea  celebrated  there  were  in  great  nonor, 

xo\e   A»P.î^^«    Oa^»«a>^.    xv.    A^O. 

Xo\e   -s.p.îSô.    V\\,a\o\.T6    de    V^^rX.    vo\.    ni.    ?V|.    \^p. 

Xo\e    e.p.2S5.    Oà\!^eaev.    XIV.    2^8. 

«ote    '7.9.2^5.    Odvi,«»e\^.    Xlll.    273. 

Xo-te    f^.p.2S^.    lV\.od.    XII.    7^5. 

XoXe    9. p. 2^5.    oat>A»«ev.    XV.    ^82. 

Xo\e\0.p.235.    iSàviaseY.    XV.     4\5. 

'î'he  fflonuDriente  oonfirm  the  dedactions  tùat  /re  bave  made  frotc 
a  stady  of  ths   poena.  They  are  in  soQall  number,  bat  they  pre.seat 
tne  doable  oharaotar  fchat  fis   beliaved  coald  be  seen  in  fche  f or  ks 
deaonbôd  b/  the  poet,  One  fcbare  feela  botb  fcbe  persistent  inf- 
laeaoe  of  î^yoaaaaan  indaatry  and  tbat  of  the  arta  of  tbe  Triait, 
A3  toc   the  ésûffletpioal  etyle,  tbe  only  one  than  practlssd  by  i 
the  oeraînic  painter,  it  had  bat  sliôht  sffsot  on  the  habita  an  1 
tasta  of  the  ^oldamith.  Ail  tbat  it  recalla  at  éreat  mtervals 
are  some  détails  of  aecoadaey  importance,  sacn  as  tbat  of  the 
encloaar^s  into  tbe  coaipoaitton  of  «hiob  enters  the  fret,  ani 
alao  tna  fiôarea  in  «fhioh  one  finda  the  aystematic  altérations 
of   the  forœ,  fcnat  are  suited  to  tbe  design  of  the  deooratorsaP 
the  oipylon. 

To  jQBtify  thess  asaertiona  it  aaffices  to  examine  the  obje- 
cta ooœposiné  a  treaaara  aoqaired  in  1S^2  by  the  British  Muse- 
am.  Ail  tnat  one  knosa  of  theae  objecta  ia,  tbat  toey  «ère 
foand  together  at  î?,^ina.  Asoording  to  ail  appearanoe,  thsy  for- 
aed  tne  aquipooent  of  a  toisb;  bat  at  /ruât  point  of  the  ialand 
«as  that  aepalohre,  and  <fbat  ^aa  ita  arrangement?  Thafc  is  «bai: 
we  are  alwaya  ignorant  of.  3y  cauaing  clandestine  excavations, 
tbe  anintelligsût  riéor  of  the  (^recian  la«  opposes  ita  parpose  ; 
it  doQS  not  auoceed  in  preventing  antiqjitiea  froi  paaainè  tbe 
frontier;  bat  deprivea  archaeoloéista  of  preoioaa  information, 
that  «ithoat  thoae  vain  ■eaaoes^  one  /foald  bave  no  reaaon  to  r 
refaae  thei». 

Xote    \,p.2^P.    ^   «ft^Y    GOwpVete    ond    exoct    iieacTVp\\.on    o^    o\V 
\,Vve   p\,ece«    oo»poa\.iif    \,\\Va    treosure    V^oa    beexv    |Vv>ôiv   b\^    "A,    krS.\\\iX 
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oc\v.  Lo  Bou\p\ure  Vn  lurop*  eto  ,  p.  <^°^-'iïf.  "ve^e. 

Gold  ia  toe  oaly  tnetal  tbat  snters  into  the  oonsposition  of 

thdad  jeifdls;  It  is  oosbiaed  «ith  ooraeliaos»  améthyste  and 

^laes  pastea.  ?ïhat  ia  firat  atrikioé  are  the  traits  tbat  recall 

the  GBOtives  and  ^rooedlurea  of  Myoeaaean  art.  Hère  ia  a  cap  of 

very  pare  ôold  tbat  neiéht   1290  tfraiaa  (Piôa.  101.,  10?).  Tt  fiad 

only  one  ear;  tba  thrae  bolea  are  viaible  tbat  aerved  for  att- 

aobing  that  handle.  Tbe  forai  of  the  oup  ia  not  tbat  affaoted  by 

the  gobldta  foand  ia  tbe  toaba  of  Bycenas;  it  ia  aore  flattenel; 

bat  abat  forœa  the  reaeablaaoa  ia  tbe  deooratioa.  It  oonsiats 

of  a  star  roaette,  that  oooupiea  the  bottox  of  tbe  vaae.aod  of 

four  oonnected  apirala  ayaiaetrioally  arranged  outaide  it  on  t 

the  Hall.  At  Myceaae  a  pitoher  exhibita  tha  same  sort  of  orna- 
^  1 

Ko\e  V.V.ÎÎ*?.  ïV»\o\,re  de  X^f^rt.  VoV.  Y.  ?V|.  2k* 

Thia  33513  aotive,-in  «bioh  one  recognizea  as  redaoed  to  less 
«idth,  deooratea  one  of  thoae  diadaia  that  arciroled  to  brata 
of  the  dead  at  Myoenae  (?ié.  10'^),^  The  fora  and  aiode  of  att^h- 
ment  are  aimilar,  Thers  are  alao  at  Myoenae  exaiEplea  of  desipoa 
traoed  iu  dotted  linea.^ 

Xote    2. p. 2^7.    ?V»\or\.e    de    \'>kr\,    YoX.    YV.    ?V^8.     o*â9,    Ç<3%. 
Kote    3. p. 2^7.    ac\\V\e»oiMi.    i4\nceï\ea.    ?\i|,    370. 

What  ffiore  than  ail  elae  aroaaea  hère  the  icemory  of  uycenae 

are  platea  of  ^old,  of  tbe  kind  of  those  taken  by  handreda  fiT>ii 

4 
the  pits  of  the  fanerary  enoloaarâ.   At  Bgina  hâve  been  foand 

S4  axamples  of  tna  aaod  pattern  (»ig.  104).  Afe  the  middle  le  a 

roaette  «ith  eight  laavea,  encloaed  in  a  border  in  /»hloh  ne   fini 

aéain  the  apiral.  Aa  in  tbe  round  pièces  oollaoted  by  gchlisuBûQ 

are  perceived  ver ^  aaall  holea  piaroed  near  tbe  oiroaœferenoe. 

Theae  platea  froas  Sôina  lika^iae  onast  ha?e  ^bbû  8e#n  on  a  vest - 

aent   for  a  ^littering  ooverin^  of   aome  royal   corpae.    Pioally, 

one   notea  rinôa  of   aolid   âold,    «hoae  surfaces   are   the  aaaie   as 

thoae  of  the  rinâfa  of  Myoenae   (?isî.    lOS);      but  hère  is  no  bs^.i 

ffith   an  iaïa^e.    The   rin^a   are  aimpler,    as  the   platea  and   diadais 

are  of   aoaaller  ditoenFiona,    aod   the  deai^na   hâve  leaa   relief   an  ^ 

f readom. 

KoXe    \.p.23B.    TYve    eo»e.    Yo\.    YV.    ?\t».    «^20,     A2\,     ^^9. 

Mot  alona  by  tha  ohoioe  of  types  ia  the  éoldsnnitb  of  ?0tnî 


oonaected  nitti   that  of  Myoeaae;  he  bas  inneritad  certain  prooô- 
dares  fronn  him.  Oae  finda  hère  the  blae  glaea  of  Tiryna,  ihe 
kyanoa  of  Hoœer.  Oq  the  exteriora  of  saveral  rin^s  tha  design 
13  sQgrayed  io  iûtaélio  in  thô  thèokneaa  of  the  aetal.  Very 
atnall  bita  of  that  paste  na?«  been  inaerted  ia  oavitias;  soffie 
bits  FeoalD»  Thaa  bas  beeo  obtained  nearly  tbe  effact  of  car 
obaaplave  enaoïels.  Anotber  borrojiiné  frona  earlier  tèairaica  is 
tbe  praoaation  taken  to  double  tha  platée  *roaébt  or  raised. 
Thaa  œore  aolidity  ia  éiven;  tbaa  ^ere  made  the  oapa  of  Vapb- 
io,  "  The  aaoae  prooedure  «aa  appliad  to  aevsral  pieoea  of  toa 
creaaare,  The  aheet  tbat  forma  tbe  double  is  a  little  laréee 
tban  tbe  other;  ita  border  is  folded  like  a  nem,  on  flbicb  tne 
contour  reoeivad  the  oraaaantation, 

Peside  ob.lacts  that  one  could  almost  believe  takan  froiB  a 
Myoeoaeaa  lorkahop,  there  ara  othsrs  on  fbicb  tbe  iiDitation  of 
oriental  typea  ia  ?ery  aeneible,  iBora  ao  tban  usual  at  Mycana  , 
Saoh  is  tha  case  for  a  jawel,  Doubtlass  for  a  pendant  of  a  neok- 
laoe.  The  motive  ia  a  person  standing  in  a  osrt  of  a  boat  bet^- 
een  four  branches  ourved  aroand  bim  and  terasinated  by  a  butfca'; 
eacb  of  bis  extsndsd  arnns  ôrasp  the  neck  of  l'daok  (?iû,    lO-U 
One  «ill  note  tbe  plumes  aarroundin^  the  bea3;  fithaat  repraa- 
acmé  an  arrandsîiiant  that  aiiéht  bs  psouiiar  to  a  certain  ûj-^, 
they  make  one  think  of  ssvaral  gt^yptian  divinitias.  Tn  tbe  t«o 
rinéa  pro.jeotiné  ri5bt  and  laft  of  tbe  neck,  it  ia  believei  Ui 
tbat  one  sees  a  mennoriai  of  tbe  great  loops  forasd  by  the  nair 
of  flathor.  '^îothiûé  oonforma  fuora  to  the  -l'.ôyptiaû  fasbiou  tban 
the  arranôeaaeat  of  tha  braoaleta,  plaoed  near  tbe  anoulder  ani 
on  tha  srist.  The  le^a  and  buat  ara  nade.  ^or  ail  clothiné,  i 
drapera  enclose  tha  bips;  tbis  is  the  sbenti  /fith  tbe  nide  bani 
of  stripad  fabrio  tbat  falla  in  f rant.  to  toe  neif^bt  of  the  ki>^ -. 
[n  i?éypt  tbat  teraaiaates  in  tbe  costumes  of  éols  and  kin^s  by 
a  séries  of  uraeasea;  bara  that  ornainent  is  «antiné.  Aooordiny 
to  the  raie  constantly  folloiied  by  s'éyptian  art,  tl^e  fiéure  Q3  a 
tbe  left  laé  in  front,  pinally,  at  tbe  centra  and  Abe  fc/ïo  enda 
fcbe  boat  is  decorated  bf  lotus  flowers.  A  boat  wbose  bu*  an3  ^^ 
atern  présent  tbe  saosa  dasisn  is  freouently  foond  servin^  as  3. 
support,  either  ia  5!gyptian  *orks  or  m  tbe  -lorka  of  ^sJyptian 
3tyl3,  that  tbe  Phoanioians  aoattered  aloné  the  Vaditerranean. 
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Ko\e    2.ç.?3^.    \\\,8\o\.ra    àe    X^Art.    voV.    111.    ¥V*a.    2  e ,     ^IZ. 

Tnare   is   in   thia   fiéare   sooBethin^  of  Osipia,    ^boae   tialr  and 
clothiné   are  very  niuoh  siaplified;    but   there   beiaé   ûivea    Iha 
dacka  aeized   by    the   personage,    one   la   ratber   taaiptsd   to  seek  g 
tiie   first   idea  of   tbe  aiotive   in   a   tnewe,    of   f«bioh   tb©  deoor^i- 
ora  of   the   Rlgyptiaa   toœb  aade  fpeqaant   ase,    in  that  of  a   nant- 
er  iDOanted   on  a  liâlit   boat,    «bo   parsues   the  aiarsh   birda   amond 
the   tanfiJlad   stevus  of  the  papyras   an     reeda. 

Ko\e    '?>,\),2^9>,    BS.8\.o\re    à-^W-  krX,    Vo\ .    1.    ¥  Vè .    ?. 

Tbe  lemory  of  ?.éypfc  e^okea  ail  thaae  traita;  yab  one  *ill.  nit 
find  in  che  paintiaés  of  tha  hypoéeuias  a  hantin^  scène,  nhece 
the  oaptated  blrdd  présent  the  ris^oroaa  ayflafuetry  tbat  ia  Bfcrik- 
inè  hère,  Thia  arpanéeiDent  is  rather  foand  in  Aeayria,   as  /vlU 
as  on  th3  Mycenaeaa  iata^lios;  la  tbose  one  finds  ths  type  Lba  l 
archaeoloéisbs  dsaiénate  by  the  terni  of  Persian  Artemia,  a  (:,/!:■  e 
that  by  the  movement  of  the  fiéare,  holding  fith  eaoh  apoi  a  b 
bird  or  a  hare,  alao  recalla  the  personaée  of  tbe  ^enel   of  7^1- 
na.   Thia  heraldic  style,  as  it  haa  bseo  callcd,  ia  of  Asian 
ori^m.  Othamise  the  fiéara,  ail  -<;éyptian  aa  it  onay  be  by  car- 
tain  traits,  is  not  the  literal  oopy  of  any  type  oreated  by  g 
one  art  of  l'.^ypt.  Then  tns  jeael  *as  aofc  fabcicate:!!  iii  the  Of.  - 
ta,  aad  it  also  hae  not  the  appearanoe  of  naviné  left  the  y»or>- 
snopa  of  ,>idoa:  tbe  ^hoenioia^n   adhères  iBore  closely  to  bis  qdd'- 
el.  Ibat  one  feela  hera  is  that  it  ia  the  reault  of  ?aôue  aai 
(Diiltiple  peiBinisoeaoes,  that  at  the  Pisk  of  opposiné  each  otb- 
ep,  are  added  Mté   asixed  tosîethep.  Tbe  aptiaan  had  ander  bis  5 
syea  objecta  of  forei^n  opigin;  he  profits  by  t»o  memories  to 
avoid  a  literal  oopy, 

X0\e    1.P.2A0.    \^VB\oVre    de    V^fcr\.    Vo\  .    11.    ?V*s.    ZZ\^     29,<g,     A09, 

4i3,     iU,     ii».  ^^  „  ,0         ,_- 

Xote    2. p. 2^0.    T>\e    some.    VoV  .    W.    ?V?».     i2e,       À2Ô»     A3\,     A^*?    • 

Tbe  mfluenoe  of  oriental  art  a^ain  makes  itself  felt,  bat 
tbia  tins  by  a  aniqae  détail  in  anotner  ob.ieot,  that  oaaat  alao 
be  the  central  part  of  a  neoklaoa  (ffié.  1.07),  In  tha  fpaae  f^r- 
miû^  a  oirole  teraiiûâtêd  by  t*o  serfent's  beads,  there  ace  four 
figures  of  animais  épouped  in  paips,  tfo  do^s  facing  eaoh  oth'^r, 
with  one  pa*  paisad  aad  holding  a  copnelian  bead,  and  t«o  apse 
baok  to  back  and  holdiné  one  hand  to  the  noae,  Theae  figurea 
are  ver^   alender  u»  ppoportions  and  are  lade  of  thie  sbests  of 
ôold-  little  ohains  and  pinga  if  inéenious  appanéeœent  oonnôct 
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theai  to  th3  frame. 

Attachée  to  the  fate  of  mac  »ach  before  ths  beéinning  of  tûe 
tiiatorio  aôe  and  in  the  entire  extent  of  the  ancieat  (forld,  t 
tne  doé  »■  an  art  type  ûaa  ao  ooantry.  As  for  the  ape,  Greeoe 
kne«  hiiB  only  by  hearaay,  or  rather  by  his  iaïaôe  that  it  foanj 
on  &Qe  ffionuffleots  of  SsJypto-Phoenioifta  industry.  The  g^yptiana 
derived  ths  ape  frora  gthiopia;  thay  had  oonseorated  it  to  Thota, 
and  thas  had  aiade  a  place  for  it  in  the  paintin^a  in  /»hioh  neûa 
reoreaented  the  aoenea  of  their  «oreliip.  la   the  other  hand,  .x,  e 
doea  ûol  knoi  *here  to  aeaic  the  oriôin  of  anotber  .iiotive,  the 
scrsecû  ouïs   that  alternate  *ith  disks  as  pendante.  That  bird 
is  noG  one  ûf  those  utillzad  by  tha  oriental  ornadientiat  aa  t. 
(BOtivea  of  décoration;  nor  does  it  fpom  a  pari  of  the  cepertor/ 
of  the  oaraœio  painters  of  the   Dipylon;  on  the  oontrary,  ^rsci- 
an  art  of  the  cla  saioal  afie  had  a  certaio  prédilection  foi  It. 

Daoka  *ith  expanded  ninès   take  the  place  of  tns  soreecn  o«l:i 
in  anotber  .jefel,  /fhioh  haa  for  principal  ornament  a  liOQ'3 
haad  aeen  in  front,  «hion  austiëf  ateo;  c6ûneeta-sjfith  anothsr 
pièce  in  the  form  of  a  boit  (^i^.  lOR).  ^etween  the  tfo  is   a 
apace;  toe  interaïadiats  part  has  diaâppeared:  it  *as  Tiada  of 
a  leaa  résistant  naterial,  aisber  or  ivory.  Assaoûini^  it  reato- 
red,  one  obtains  an  satirâty  that  inast  recall  the  ja/îel  thac 
Kéyptoloéiats  desi^aate  by  the  aàme   of  é^ia  (bteaatpiate),  a 
riohly  decorated  plate  at  the  top  of  which  is  shown  the  face 
of  ?5ekket,  the  éoddeas  *ith  t  lion'a  head. 

NIoe  feela  himaelf  also  lo  nearer  H]éypt,  /litn  t^o  heada  exeoi- 
ted  in  relief,  that  forai  the  ends  of  a  métal  band  carved  in 
hâlf  ûQOoa  shapâ,  froa  *hich  ara  aaapended  light  diaks  (Pi^.  1'^^^), 
^y   the  charaoter  of  t.^e  linea  afid  the  arranéensot  of  tns  haïr, 
th038  haads  reaeiEble  thoae  of  bhe  ivory  a^bynx,  that  caie  froii 
the  northteat  palace  at  Vifuroad,  and  «hich  are  oerhapa  Phoeo- 
ician.  rnssrted  in  the  hollo^s  of  the  aaetal,  scales  of  blae  é 
élasa  repreaent  the  aroh  of  the  eyebro»3  and  the  éloôe  of  the 

eye. 

Sèmerai  neoklacss  are  fnade  of  ^old  beads,  tnat  alternats  «iti 

baada  of  cornalian,  Aaioné  the  oieoea  that  sntered  mto  the  cotr - 
position  of  one  of  theaa  décorations  is  one  carioas  ornaiient: 
it  ia  î  ^oldan  pear  encloaed  in  an  open  hand  (?i'â,    110).  In  fcn  ^i 
pear  ia  thoa^ht  to  be  reooénized  a  ^oman's  breaat,  and  one  re- 


reoalla  ttie  ôaature  of  Itia,  «ûo  piaced  ner  hands  on  ner  ctiast 

1  ' 

/fhen  ahe  auokled  Horus.   fo  ihat  âssture,  a  aymbol  of  fertili- 

ty,  the  ^oldamith  is  aaid  to  hâve  alladed  m  cjpaâtiaé  this  iiio- 

ti?e.  Wô  bave  diffioalty  in  believiaé  it,  Wlth  tûe  arranéeaisa. 

adopted  hera  the  ôeature  «ould  ùo   lonôer  bave  any  aense.  Tne 

fiQgers  fould  vainly  peasâ  :kàe  braast,  aa  the  palaj  of  tho  ûduj 

âpplidd  on  the  Dlp|le  «oald  oloae  the  passade  tf  the  aailk.  Th- 

8Pe  13  a  fnach  siflBpler  explaaation,  ?7hat  the  «orkman  desirad 

iû  rspresent  la  a  fruit  seized  by  its  basa  by  the  hand  tbat 

piok3  it,  a  frait  that  «oald  be  a  pear  or  ooînsérâaatc.  Rera 

ia  tihàt   conficiD3  this  oûnjsobura;  beneatn  eaob  of  thèse  lacéi 

picoas  13  aaothdP  fruii,  aâsily  recoéoized.  ^ofchin^  is  more  a- - 

tarai  than  to  ccnaect  thua  t^o  objecta  ûf  the  same  apecias  te 

c3iiiD0se   a   aniaae  ûraâment. 

Kote    \.p.2iv2.    i\    iiwVei^ftavi    \reosure.    p.    20?. 

3tii8P  necklacss  ha^e  n^tniné  to  aay,  unlasa  Laeir  éold  be^l, 
placsi  aide  by  side  recall  tbs  beads  of  ^lazsd  faiance,  fchat 
abotind  in  gôyptian  tomba  of  the  10  th  aad  9  tû  centuriea  (^lë  . 
m).  Note  also  that  the  oezel  of  oae   riné  haa  the  form  of  an 
ûotohad  sfiield,  ^hose  contour  ia  the  saœe  as  that  of  the  shie*  > 
tbat  décorâtes  ths  goiûb  of  oaladia  aad  Beotian  ooins  ('^îjiéh  11  ^) 
The  sûisld  ^ith  doaole  ootches  appeara  to  hav.?;  Dsan  ia  aa?  m 
ancisnt  tiices  amoa^  very  différent  peoplas.  One  noeets  <ïitb  it 
botb  âBDODé  the  Heteaaa,  tne  Myoenaeans  and  on  tne  vaeoa  of  th,-; 
î3ipylon,  la   do  not  kno*  if  ths  contemporaries  of  Herodotas  ana 
of  Thacydider  stell  proteoted  their  arins  «ith  it;  but  the  place 
tnat  it  oooupies  on  the  coins  in  qaeatiné  safficea  to  prove  t 
that  bhcra  had  not  been  loat  the  maiDory  of  the  33rvic38  forni;:! - 
ly  reûdered  by  it.  fi  doea  not  aeera  uhat  oae   could  darive  frcjii 
th3  QS3  3iad3  hère  of  this  type  any  indication,  either  of  tne  d 
plaoa  of  fabrication  of  thsaa  jewela,  or  of  the  date  to  ba  às- 
siéned  to  theœ,  Tf  ona  ohanced  to  solve  thie  double  problem,  i  •■ 
ie  not  by  depandiné  on  a  oertaia  isolated  pacaliarity , ibj t  by 
ooaaideriné  ths  dotirety  of  t&e  observations  ^iven  by  those  fiitj- 
da*  that  bave  aeeceed  luoat  northy  of  attention. 

The  first  Question  propoeed  ia  &oat  of  kno«ing  if  thf  se  Jiîic!  s 
ail  hâve  the  aama  oriêin,  and  in  cass  of  an  affirmative  reply, 
*hat  ia  the  )?orkshop  rhat  produoed  them.  On  the  first  point,  h  ^■.■ 
balievs  that  one  cannot  hesita^e.  Ooubtlesa  lo  t/?o  je^els  are 
alike.  The  motivas  vary  in  ail;  bat  they  no  less  nave  a  consiiion 
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otiapftoter;  «Dere  tbay  ara  ûot  in  the  pure  yycsnasan  tradition, 
*bere  the  art  is  iapslred  by  thamea  familiar  to  f«!i2ypt,  Plxoanic- 
ia  and  Aaayria,  ths  iaitation  ia  al^aya  at  aoasQ  diatanod  frotii 
tha  fflodei.  ffinally,  the  same  matertals  are  evaryiihara  eœployel, 
-fitn  tîîs  3315  procedarss  oî   exsoution.  Thèse  ornaœenta  are  froi 
a  aingls  aouroe;  thay  corne  from  the  aame  «orkshop.  Shall  ^a  s 
seek  that  forkshop  oataxde  of  forcées?  But  in  that  case,  ^hat 
^e  (Dttat  find  in  the  décoration  of  thaae  jetais  nould  not  be  â 
vaéue  refleotion  of  tha  style  and  taate  of  the  arta  of  the  nr- 
ieot;  «3  should  recogniza,  aa  if  by  ita  jiark  of  the  «orkahoD, 
certain  of  the  exoiiic  induatrias  «hoae  prodaota  fare  oarried  by 
^yrian  marchaata  to  the  ahoras  of  tha  Peloponessiaçi  finally, 
fie   do  not  find  thaae  Myoenaaan  eleœenta  that  fe  hâve  iBentioneî, 
Ail  theae  jewels  are  indaed  the  ^ork  of  Gracian  ooldanaitha,  ar^i 
preîbably  of  oqs  aatabliahœeat  at  îgina,  One  kno»3  waat  ^as  tne 
naval  poAfer  and  tne  coauepoe  of  E^ina  in  the  7  th  and  f   tn  cei - 
taries,  ^hat  ooaition  ita  aaerchanta  held  at  Vaiiorafcis  and  the 
Delta,  and  «ith  «hat  beaatifal  fnonumente  thay  ornamented  theif 
ialand  on  the  eve  of  the  Médian  lara;  bat  this  proaperity  âDo.- 
ara  to  date  baok  in  the  paat  beyond  the  tifce  *hen  history  coiï- 
maaoea,  ?éina  *33  aiarvelloasly  sitaated  in  the  tniddle  of  the 
Saponio  jJalf,  0et«een  the  ooaata  of  Aréolia  and  thoaa  of  Atti- 
oa  on  the  route  to  Clorinth.  în  vareea  not  fco  be  taken  literal- 
ly,  bat  ?Thioh  no  laaa  évidence  the  repatation  enjoyed  by  the 
marinera  i<f  ffgina,  ona  of  tha  poata  ^hoae  forka  oollaoted  an- 
dôP  tha  aaïae  of  Haaiod,  attribatsd  to  the  gôinetaoa  the  honor 
of  haviné  been  the  fipat  to  "ppo/ide  the  ahip  ifith  aaila,  the 
/rinéa  that  œake  it  alide  ovsr  the  ^aves,"  ffxoavationa  iiâva 
bpoa^ht  to  liéht  at  varioas  pointa  of  the  island  fragmenta  of 
vaasa,  sooQe  of  /tiDich  bôlonô  to  Myoenaaan  pottery,  «hile  othars 
appear  contamporaries  of  the  pottery  of  tne  Dipylon.   In  thoae 
«ith  very  anaaaal  foraia  ia  beliaved  to  ba  recognized  the  prodi - 
cts  of  local  «orkaûopa, 

Tt  is  fBore  diffioalt  bat  perhapa  not  laaposaible  to  arrive  at 
a  probable  oonjacttirs  conoerain^  the  aée  of  thèse  .iewala.  To  ^ 
aboat  the  9  th  oeotary  #e  refer  eome  pelationa  that  can  ba  aufc - 
ablished  betwaan  certain  détails  of  the  «ork  on  theae  jewela  a 
and  tne  oriaûtal  modela  that  paased  andar  tha  eyes  of  the  nree  k 
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artiêt;  bat  «hat  ia  more  siônifi^âot  is  the  f&ot  iteelf  of  tt»- 
3ô  borrowin^s.  Toey  are  oaadroua  and  their  souroaa  are  diffar- 
ent.  One  divinaa  that  froœ  the  appearanoe  of  the  Aobaian  atatea 
of  Crète,  of  the  Peloponneaaua,  of  Attioa  and  of  Beotia,  tba  " 
>yriâQ  ahipa  aare  freely  fpaqaentad  tha  aeaa  of  Sreece,  and  tTi  at 
tûô  decadenoe  of  Greoiao  indaatry  éave  osore  vogue  to  tbe  typee 
of  which  they  ara  tbe  propagatops.  One  sees  the  moment  approa- 
oh,  jfhen  after  the  diaappsaraace  of  the  Vycenaaaû  style  and  tr^  3 
raotilinaap  itfioèetrioal  atyle  that  aaooeeded  it,  befoi^e  devel- 
opiné  its  fiill  ori^lnality,  the  Greek  ornameatiat  plaoad  himaelf 
ât  the  Bohool  of  the  acta  of  the  Orient  aa  a  doolle  and  oarioas 
papil.  Pat  on  the  other  hand  the  norkian  ha£  not  yet  forgott»i 
the  forma  and  iiiotivea  of  Myoeûaeaa  art;  but  he  radaoes  thoss  f 
fopaas  and  aiaaplifiea  thoae  œatiyefi.  Than  othePiiiBe  an  entire 
portion  of  the  repertory  of  his  predeoefaora,  the  moat  ainsSalar, 
tiiat  he  aeetna  to  nave  repudiated,  îf  he  atill  amuses  hiooself  ? 
;fith  the  play  of  âpirala,  he  no  longer  dâinanda  anythto^  from 
the  faana  and  fiora  of  oceoian  aeaa;  hare  are  neither  scrolln 
of  algae,  OAatilas,  nor  outtle-f iahea  *«»ith  lonsj  favy  arma.  Oas 
feela  ûinaeif  in  preaence  of  an  art  tha?  aurvives  io  Itaalf, 
that  is  aot  dead,  bat  «hoae  days  are  oouated;  this  is  the  end, 
and  one  oan  almoat  aay,  that  thia  is  tbe  tail  of  a  atyle  and 
of  a  tradition.  Ho^ever,  ail  anfeebled  ae  may  be  this  tradit- 
ion, it  atill  peraista,  and  that  pereistenoe  sufficea  to  ^arn 
aâ  that  ifith  theae  je«el8  ^e  cannot  bs  very  far  froai  tbe  tiiie, 
«hen  the  Dorian  iovaaion  oooaaenoed  to  troubla  the  Achaian  *or- 
Id.  To  fix  apppoxifflâtely  the  date  of  fabrication  of  the  abjects 
ooflapoainé  the  treaaare  of  Sôina,  /vs  shoald  incline  to  éo  baok 
to  tha  10  th  oentary,  or  in  any  oaae  to  not  paas  the  firat  half 
of  the  '^   th. 

py  this  find  n&   ahall  then  hâve  an  idea  of  the  atyld  and  tbe 
taate  that  moat  bave  reigned  in  ^reece  darin^  the  firat  half  jr 
tne  periijd  in  *hioh  èar  reaeapohes  extend  in  tha  districta  th^  fc 
the  ïiar  had  apared  œoat.  On  the  oontrary,  the  art  of  the  cloa- 
iné  9  th  century  and  that  of  the  «^  th  cantary,  the  art  oonteinp- 
oraneoaa  with  the  asost  advanoed  potteriea  of  the  Dipylon,  that 
*e  reooônize  in  tne  platea  of  ôold  apaanented  by  gtamped  dési- 
gna, fihioh  ha?e  been  foand  in  lany  neoropoliaes  of  Orseca  and 
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partioularly  in  tûe  toaba  of  Çaraœiooa  àt   Atheos,  Tbeae  «ara  3 
diadeia  that  encioaed  tfaa  iiaada  of  t&e  dead,  or  banda  tbat  an 
tbe  fiinerary  bad  aerved  to  auoport  the  ohio.   Tha  ornanôût  ^ith 
tbd  spaoe  oooapied  b/  ohavrona,  fréta  and  tha  flyfot  croaa.  13 
thare  conceived  in  tha  apirit  of  the  reotilinaar  éaoœetrical  3 
atyla.  Aa  on  tha  vases,  the  fret  enolosea  the  figure,  that  of 
a  aan  and  an  aniinal.  Thare  are  aabjeots  of  pare  fanoy,  «hose 
theie  is  borro^ed  eitner  fpoa  Mycenaean  iûtaiSlioa,  ^hars  they 
aPâ  already  foaad,  or  froai  oriental  art,  tnat  also  furniahes  t 
tbe  œodel;  thia  ia  a  faan  o/ertbro/in  betjfsen  tuo  lions  (R'id.it^); 
thara  are  alao  statua  pufsaad  and  attaoked  by  lions  (l^ié.  114).^ 

Tbe  tbama  is  everyifbere  /ery  sioaple  and  purely  df^oorative;  f 
bat  on  others  of  tnesa  oanda  toa  éoldsontb,  iike  tbe  oeraiDio 
paintar,  attenopted  to  reproduce  soenea  more  or  leas  directly 
taken  from  raal  life;  Her©  is  a  band  that  caiia  from  Atbans, 
and  tbat  aôaaia  to  reprasant  a  feetal  procession,  tbe  brinûiasi 
of  a  aaopifioe:  one  aaes  rapraaentad  thara  tb3  borsemaa,  arjiti 
oDan  thât  maroh  in  line  #itn  cadenoed  stepa,  *oaan,  oûen  tb^it 
oarry  a  viotij»  and  tbe  kaifa  «itb  wniob  he  wiil  alay  it.  a  oj- 
rtoaa  détail  ia  tbe  presaoce  af  cantaara  in  tbis  prooesaion; 
of  thèse  tnonatars,  soiBe  hâve  the  front  leûB   Iike  tboae  of  hor- 
338,  the  othera  Iike  tboae  of  aen  (^iè.    IIS).   îlae-fhere  on 
tûe  banda  disoovered  at  Atbens,  one  ia  présent  at  battlea'  ài^né 
cbe  oonabataot  are  oentaors,  ^bo  either  contend  #ltb  eaob  otnpt 
or  à^ainat  aen.^  On   anothsr  dladem  fiâare  tne  aohynx  and  tha 
ôriffin;  tbey  ba?a  on  tbeir  aeada  that  sort  of  pluas  fallin^ 
froB  bebind,  iibat  Mycenaean  art  already  éives  to  those  nûonster^ 
A  siéû  of  tbe  tituas  is  the  part  hère  ^i?en  to  thèse  artificial 
types.  The  oaind  of  tbe  artiat  beéins  to  be  noarisbed  by  mytho 
devalopad  by  poatry,  aiytbs  in  «hiob  is  played  a  éreat  part  by 
ail  tnoaa  ooapoaitô  bainéa,  soûbc  of  «biob  bave  been  borro^ed 
froi  tbe  Orient  by  Greece,  «bile  others  appear  to  be  tbe  reaî 
ohildren  of  the  oreoian  imaginatioa. 

note  î.p.lÀ?.  1^^    »o»e,  ÇV.  IX,  \. 
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Aa  for  tHe  style  of  thèse  jewala,  it  reiaina  very  iufariorlo 
that  of  tbe  fflâaterpieoes  of  Vyoenaean  éoldsiith's  *ork,  fherc 
13  notDinâ,  tfaat  for  the  am  of  ooapoaition  and  eapôcially  rœ 
tbe  bold  fraedoiB  of  tbe  touob,  Is  even  afar  oomparabla  to  tûe 
oupa  of  vapbio.  Hsre  ths  imaÉe  ia  obtatoed  by  tbe  presaare  ex- 
arted  by  tbe  baœiier  on  tbe  abeet  of  métal,  that  it  forces  to 
anter  the  bollowa  of  tbe  «oald,  lYith  «fbatover  oare  tbis  opepn- 
tioo  («aa  lîeifforŒied,  one  ooald  thaa  obtain  only  outlinaa  «itaaiii 
firoineaa,  and  were  aéain  aoftened  later;  tbe  sbaet  of  goH  is 
too  thin  to  resist  the  leaat  abook,  To  ornaaaQt  tbe  entire  band, 
it  is  farther  necaaaary  to  apply  it  saveral  times  to  tbe  moiili , 
in  whioh  las  out  a  isotiva,  tbat  *as  repaatedi  aa  ajany  tioias  a.^ 
the  oieoa  to  be  decorated  requiped  by  toe  lenéth  of  tbe  plate; 
ao*  tbe  oonneotions  were  ganerally  execated  «itb  a  certain  neè- 
liéenoe;  hsre  the  fiéarea  o/erlay  eaob  otheri  thsre  is  too  erd- 
at  an  interval  bet^een  tneon.  linally,  the  tneohanioal  obafactsr 
of  tbe  ppooadape  aafficas  of  itaelf  to  explâin  ths  médiocrité 
of  tba  ifork.  Tbe  fabrication  of  tbe  ataiaped  bande  i*aa  an  inius- 
tpy  rather  tban  an  art.  panda  atanjpad  by  meana  of  tbe  aame  Ci- 
trix ara  foaad  in  différent  tosiba  at  Oepaeicoa. 

Xote    i.p.îAT.     tktVexv,    i4\-\t.    i8'3^.    p.    127. 

Tbere  ia  tben  necr  a  différence  bat^een  tha  «ork  of  tha  cer- 
amio  painter  and  tbat  of  tba  éoldaaith,  tbat  tuay  be  33  narkect 
aa  tbat  ithioh  atraok  as,  ihen  «e  «ère  *ritiné  tha  history  of 
Mycanaean  art.  The  goldsifiitn  haa  not  adyanced  ;ïiaofl;  tbia  is 
perhapa  becausa  ùe  la  no  longer  the  servant  of  tne  kin^  and 
tbe  parvayor  of  bis  luxury;  if  ne  dosa  oot  labor  for  tha  aal- 
titude,  bat  at  leaat  for  ail  the  nealthy,  ^hat  theae  reaaire 
froiB  btffi  are  .ieiiels  oontainiaé  little  œaterial,  that  serve  t 
bo8  parpose  irithoat  ooatin^  dear.  Tbare  ia  then  a  very  sensib- 
le analoây  betsean  the  fiiîaras  of  thase  éold  plates  and  those 
of  the  vases  of  tbe  Dipylona  Tb©  same  altération  and  redacticui 
of  the  liviné  foroo'  tba  saoïa  angalar  drawiné  that  oomes  frox  n 
habita  oontraoted  in  tha  scbool  of  éeoœetrical  décoration.  Yst 
it  seenaa  that  tbe  fabrication  of  tbe  ^oldsaith  aiay  be  a  little 
lésa  dry  and  hard  tban  tbat  of  tbe  painber.  ^ith  biffi  tha  po8s^:i 
bave  (Dore  varisty;  tbe  General  proportions  of  tna  body  of  the 
(Ban  are  better  observad,  Tba  dra/iin^  of  tna  trank  aud  tha  b3ib~ 
bers,  altboa^b  stllt  very  aunrnary,  yet  is  Tioro  roand.  In^   oaonjt 


find  on  any  vase  ot  thiè  period  aaiaàla  tbat  equal  tiicae 
one  of  the  dtadeœa  (Pig.  11n).  Tf  the  lions  reœain  <irith  an 
eatirely  oonventional  renderinô,  the  ata^a  are  sapple  and  hâ- 
ve a  very  oorreot  aovôfflent. 

?.ooB  tbe  point  of  vien  of  taate  and  daooration,  «bat  estab- 
lisbes  a  oloser  conneotioo  b8t«een  tbe  arta  of  métal  and  tûoss 
of  clay  ia  tba  brcoob,  i.e.,  tbe  aafety  pin  or  claap  tbat  ser- 
ves to  drapa  the  fabrio,  to  fix  ita  folda,  and  to  oonneot  ita 
edéea,  floder  tbe  sioapleat  fora,  tba  bpoooh  ie  ooapoaed  of  a  pi  a 
or  tondue»  of  a  body  more  dp  leas  round,  to  «hiob  the  tondus  i  a 
fastened  at  top,  and  a  ûotoh,  ring  op  hook,  in  fbicb  tbat  bo^ 
ends  at  ita  lower  end.  Tf  the  tonâ[ae  be  engaéed  in  tbe  hook, 
tba  desired  oonneotion  «aa  fBade*  tbe  piaoe  ooald  no  lonéer  odovs. 

Ven  bave  oooupied  tbeœaelves  oDuoh  yiitn  tûe  broooh  in  tbe  l^s  t 
yaara.  A  liât  bas  baen  iBa^e  of  ail  layere  in  (»t)ioh  it  ia  fou'n; 
there  hava  bean  desopibed  ail  fortna  taken  Dy  it  in  the  ooursi; 
of  the  ââes  in  différent  oountrias.   ^ha  resalts  frotn  tbeae 
researohea  ia,  that  nsither  ohaldaa,  Aaayria,  ff^ypt  nor  Phoen- 
ioia  knei»  bne  broocb,  and  tba  it  osade  ita  appearanoe  in  îtaly 
aoQoaé  the  peoplea  of  fehe  aeaooast  of  italy,  as  *ell  aa  in  ths 
vallay  of  the  Po,    and  in  apseoe  aboat  the  end  of  the  Vycanâc^ i 
period.  Several  exaaaplss  bava  bean  foaad  at  Mycenas,  bat  ia  /c - 
very  small  nanber,  and  only  in  the  aors  récent  daposits.'^  On 
the  oontrary,  one  certainly  oBeets  «ith  it  ia  the  toœba  of  thb 
period  tbat  opeoa  by  tbat  invasion,  and  thancafortn  *e  fiad  i'. 
averywbere,  aa  «ail  in  oentral  Europe  aa  aaaon^  the  coastal  ii- 
oabitanta  of  the  MeâiteeraBaaB» 

*a,     aee    \\ve    orWoVe    ?\.b\i\o    b\^    SoXomoiv    Be\,x\ocVi    \,t\    t^e    OxctVoxvof  a 
ot    ^OTewX^eré    a»à    Soé\.\o,    Oxve    *\\\    t^^wà    Were    o    oerys    t\c\n    ^\,b\\ - 

l\ire    to    \xv%eTe«\    via    woal,     en    t^e    «eu»e    \\\ci\    t\\ev    re\o\.e    aore 
d«    proxietiOAce    érecQue.    îeW.    T«^    Î\>\ï\.    \e?9.    p.    205-2?.i>. 
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De  î(Vàâ.er.  Co\o\,o$ue  daô  ^roniea  àe  \o  SocVete  o  rc^aeolo^  N,o - 
ue  à*»A\\\exv.  p.  S5-f\. 

P.  VoVXer».  (î.p\fte»er\.8 .  182<?.  p.  232  ond  v^-.  \\>. 

%e\\)V|.    L*epo\)ee    VomerVoue.    CV^oç.    YT  ,    v> .     \0'ô. 

Oo\XV|xvoT\ .    Kote    sur    àee    t«^vv\eô    XiecWennes    o   àecor    érooe. 
(.i^emoVrea    de    \,o    Soc\,e\e    «votVoAoXes    àefe    AnWauoTxes .    YoX.    LV . 

Ko\e    \.\5»'iA'3.    TV\\8    r\i\e    «ee»»    \o    oàwVt    «f    «o»e    exoepWoTxs , 
\o\»\    mY>\cV    \t    «ore    cVoaeVx^    oX^aerxveà    ào    tvo\    oppeor    \.c    «eoV.et\    W^e 
prVucVpXe    8\o\eà    \vere.    ||.    de    L\»ac\>ox\    Vvoe    dXaooxjeresi    \n    tVie    ?r\- 
tV»\\    Jftxxecvw    ee\3ero\    brooc\\e8    ot    o    \>erv    pecu\.\or    \\ip«,     \,\\ci\    cose 

eOO^     oi\à    \\    rewo\.n»    oer\^    v>ro\ooY)Ve    tViot    \\\eVr    wodeX    mo»    \5rovîV\ 
^rom    t\\e    'We«\.     (ïer\^.    àer    terV.     ^wWr.    c^.eir.     iP^-?,     y.    ?  >■ '^'^^  .Oxxe 
cot\    80>^    o«    T»\)o\\    o^     l\\e    feroocV    \Vo\    \\ve    cVv«e\    o^    ^Ve    scxxVp^or 
\\08    Tepre8ei\t«d    on    t\ve   XireoaX    ot    o    |od    ot    ^^tVx    \,tv    Coppodocxo. 
{^^.'èXo^.r^    de    \>^rt.    YoV,    lY  .    p.    '7îA,    ?Vé.    35A>.    "YVvVe    rocV-cu\ 
reVVe^    \»    o\.«o    probob^y,    \,o\er    \\vot\    \,Y\e    tVwe    »\\cn    \\\e    \3ToocV\    l 

Tt  is  theo  7ery  probable  tbat  the  aae  of  it  waa  iatrodaosà 
iûtû  Graeoe  by  tha  tribea  tûat  paaetratsd  tbare  by  follo/«iaé 
tbô  odaia  bf  Pindiis;  bat  an  tbe  othar  band,  it  is  ppoyed  tnat 
tûe  saoQS  very  sifDple  fcypea  of  brooch  are  foatîd  both  on  tbe  on; 
hàûd  ia   côûtral  Ttaly,  and  où  tba  otbar  at  Vycenae.  Olydpia, 
Cîypma  and  Camiaos.  [s  not  tbe  fact  of  tbat  peaeiBblaaoe  ai^nit- 
ioaat,  one  aiébt  alfnoat  aay  of  tbat  identity?  Does  it  not  éivs 
peaaoû  to  thiak  tbat  tbe  Dopiana  and  tbe  Ttaliota  already  pos- 
aeaaed  tbe  brooob,  *hen  tbey  started  tosard  tbe  .^oatb?  Botb  oar- 
pied  it  ?Titb  thau  in  tbeip  mif^pationa,  aud  dapio^  tae  lonéapor- 
snopfeap  tinsô,  they  retained  fop  it  in  tbeip  ne^  peaidanoea  th  ■ 
fopdia  in  fbicb,  tbey  bad  paoeived  it  fpom  tbeip  fathspa  at  tb;; 
tiœe  of  tbeip  depaptdpa.  Centpal  d\aro'pe   foald  tbua  be  tbe  tra^ 
f]abi?e  land  of  tbe  bpooob,  tbe  ooantpy  of  its  opiéin, 

Ko\.e    î.p.Q.i'ô.    StudnVcio    odwvts    t>(\o\    tVve    \iroocV\    or\|\,i\o\ed    \.<\ 
ë    «efVoift    ^0^^^*^    »ou\.\\    tV\oïv    Sreece,     ot\d    \\\Qt    \V>e    \o\ter    receVo- 
ed    \i\^    \■\\^    route    o^    t\\e   Bo\.\totvs,    «\\V\e    ot\\eT    trttoe»    co»Vï\f    f'C» 
\Ve    aome    reétOA    o»    t\\o»e    tV^ot    peopXed    \.\\e    aVore»    o^    tV\e    lleon 
aeo,    corrVed    tV^e    V3Tooc\\    Vt^Xo    ItoY^    lp»\^V,    ^\i^    ^^    beVteviea    \bol 
Vt    oXrftodxji    îoate^Rde    t\\e    cVotVV\i|    o^    t\\e    Ac^voVotva,     ¥o\\.oTia,     ond 
Iotv\otva,     \V\o\    t^-e-à    >i«Tore    \\\i,    DotVoïx    Viioodera.    Ç\t\ce    oï\    t>ne    o 


t\\e    f^c\^oVon«•,    \5vX    \.\    àoea    t\o\    opçeor    poaaVbXe    \o    prooe    >d^    \.\\^ 

gyerythiné  aooords  ia  oorrfipaing  thie  oonjeotape.  Tf  one  ^oea 
baok  by  the  aid  of  fanerary  depoaite  iato  the  history  of  the  fc 
tribes  that  peaiained  eetabliabed  oa  the  n«ûabe  aûd  ita  braacb- 
ea»  oae  fiada  tha  bpooon  inoladed  in  the  equipioeat  at  tbair 
disposai.  Tt  ia  farthar  aasy  to  coœprehsnd  that  the  naed  of  m 
havin^  raooiipae  to  it  maat  make  itself  fait  rather  in  tba  moati- 
taiaoaa  atid  oold  région»  that  extends  north  of  fcha  Alpa  and  i: 
the  Ralkans,  fcftan  on  tha  banks  of  the   Nile  or  the  F.upbratas. 
In  ^4ypt,  5!7Pia  aad  Chaldea,  amoné  paople  of  tha  lo-fer  olasà, 
Gba  coâtama  ^as  freqaantly  raduoed  to  ootton  drasers,  that  fe- 
ra petainad  by  tha  projection  of  tha  bips;  «hac  it  Hàs   ooînplic- 
atad  anaoné  tha  rioh  and  tha  ôreat,  it  a^ain  coœprised  oaly  fi- 
iib  liûaa  fabrios,  srappad  apoand  the  baat,  to  ?fhioh  ona  aoraa- 
tiïBas  addad  a  «oolen  (nantie  throio  ovap  fcha  abouldeps;  bat  ^û- 
are  «iotars  ware  ioné  aad  aaniniera  lera  lata,  ^here  evan  in  gd^ 
fina  aaaaon  the  temperatara  «aa  ohanâeable,  olothiné  «aâ  peaai- 
red  tûat  Jiaa  ^ara  oot  only  by  fcha  aafcenai  of  fiftio»  i&  rias  ofiaii,! 
akins  of  animais,  faits  of  hair  or  fabrioa  of  *ool,  bat  alao  cy 
tna  firoD  connection  of  tha  différent  parts,  a  connaotion  that 
aooordinô  to  tha  oase  ooald  be  icade  by  se-fiaé  or  by  nseans  of 
bpoochas,  and  tha  latter  beat  lant  thaanaelvea  to  allo/i  the  oDoi- 
ifioatioû  of  tha  costuDBa;  «ith  tbam  one  at  plaaaiire  éava  ifc 
iDora  looseneaa  op  dpew  it  olosep  apoand  tûa  body,  They  wara 
too  ooQvanieQv  ia  use  to  be  penounoed,  evan  *heû  oaa  coald 
rigoroasly  do  ^ithoat  tham;  bat  aa  the  t&sts  fop  luxapy  a*oke 
amotî^  the  peoplaa  that  aaai  the  bpoooh,  its  fornis  *ara  divapsi- 
fiad,  and  they  *eP3  chapôad  with  ornaonents,  Thspa  fera  broocn- 
ea  aiada  of  éold  op  of  ailvep,  opnaiented  by  fine  atonea  and  ^3 - 
poaai  piaoas  of  aaabep.  yen   tended  to  osake  of  «hat,  had  baan  at 
firat  only  an  instraiia*,  a  jaffal  moPr  op  leaa  sle^ant,  mopi 
ûP  leaa  Plchly  deoopatad. 

That  tatidanoy  alraady  tnanifastied  itself  in  a  vepy  aenaibla 
œannep  in  tbe  coapse  of  tha  period  that  oooapies  aa.  Hanoafop- 
th.  aocopdiné  to  Hofflep,  thapa  *ape  bpooohaa  «hare  the  oraoioaa 
œatals  enteped  iûto  their  fabpioation,  that  whiob  faateûad  tit>e 
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garaient  of  Ulyasea  *aa  a  je^el  of  great  value.  The  tiombs 
ther  yielded  nothin^  of  tbat  kind,  particalarly  ia  Greece; 
toe  bpooobea  of  tbat  epoon  tbat  caae  from  theœ  are  of  iron 
broQze.  fûy  tbaae  piaoea  ace  carioaa  is,  tbat  tna  decorati 
téere  baars  tbe  vary  olear  lœpreaaion  of  the  atyle,  ;fboae 
meata  seen  to  bave  beeo  latpodaoed  iato  (^reece  by  the  E)ori 
and  the  tribea  tbat  aoooœpanied  tbeiD.  Batfsen  tbe  brooches 
Gba  olay  vases  are  oloaer  relations  tban  bet«een  thoaa  vas 
and  tbe  je«al3  of  tbe  treaaare  of  ?,éiûa,  or  froœ  the  toiaba 
tbe  DipyloQ-  Thia  ia  aaoh,  that  wban  wa  soagbt  to  éo  baok 
the  oPiéiQs  of  tbe  dtyla,  tuât  in  f^peeoe  f9  bave  seen  repl 
the  V/oeaaean  atyle,  ^e  bava  bean  broaébt  to  ask  oarsaivas 
it  «as  not  in  the  ^orka  of  uetal  broaéht  by  the  ionmiéranta 
that  the  ceramic  pamter  foand  the  principls  of  tbe  ne*  ay 
of  opnftfflentation,  tbat  ne  comoiaacad  to  apply  after  tbe  Doc 
invasion.  Tbeas  objeota  ar3  aoaroely  rapresented  today  in 
yield  of  the  excavations  iiiada  in  the  soil  of  nreeoe  bat  on 
the  broooh  alone;  {,ha^  œerita  for  this  peason  to  oe  the  ob 
of  very  partioulac  attention. 


Kote    \,'p.2Ç)0.    \\\8\oVre    àe    V^f^rt.    yo\.    VTl.    p 
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Pop  as  tnrr  fociu  of  the  bpoocb  naa  le  a  ioiûoptàncî?  tbàn  i 
iecûpatioa:  thea  ^ill  aaffica  aoine  bPied  indioationa  ou  th 
aabjeot.  Te  shall  oocapy  onpaelvea  hers  only  ^itn  typea  re 
aeatad  in  (^rsaoe.  Tt  ia  neoeasapy  to  seek  in  spécial  fopka 
langtby  nomenolatape  of  the  vapietiaa,  tbat  tney  ppeaent  a 
the  lost  ancient  innabitaatd  of  îtaly,  ^'tparia,  aaioné  ths 
ana  end  in  tbe  êaaoaaua,  at  anothap  aîtpeoaity  of  tbe  *opld 
ofn  to  tbe  ancisnts. 

The  type  that  ia  reéapded  aa  tna  iDOit  anciaat  La  cbaraot 
25ed  by  the  arc  and  Lhe  tonéae,  alao  by  tù3  praaanca  of  a  a 
la  aopoll:  tbat  la  what  ne  bave  foand  at  Vycâaie,  and  tûa^ 
alao  finis  in  tbe  shope  landa  of  appep  Ttaly  and  in  otnep 
of  the  peninaala.''  The  type  that  then  oomea  in  toe  ppobaoi 
ier  of  davelopaenfc  ia  tnat  tapaiôd  a  aiiple  ifort:  it  diffep 
fpoiu  tbe  ppeoedinô  by  the  aaœicipoalap  for»  of  tbe  apo,  tn 
aloDOSt  always  decopatad  by  parallal  linea  (Fié.  ll*^).  Thiâ 
appeaped  not  only  m  ail  îtaly  and  ia  tna  peninaala  of  toe 
kana,  bat  on  the  coaat  of  Aaia  Mioop  end  in  tii^  noat  anoie 
oainatapiaa  of  tha  Cauoaaas,  papticaiaply  at  Koban.  Tne  '^re 
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broooû  id  flaade  aaorc  oouplioitad  io  t«a  /laya.  Soiatiœsa  tûe  aru 
18  iâooratdd  by  ealar^smeota  or  beade  ('R'iiJ.  117);  aoaetioiQa 
tbe  plat3  13  enlaréed  aad  raceivsa  lins  aa^rayiasîs,  îhèas  brj- 
ocb33  *itti  lapéfcj  en^ravad  plates  ara  aoarcaly  foafld  exceot  n.-x  c. 

A  lOPOD  that  espacially  bslonéa  to  rtaly  ia  tba  oî   a  broocn 
la  tbe  forai  of  a  boat,  al33  tapasd  tbe  focœ  of  a  laecb;  it  is 
charaoterizsd  by  tna  very  atroné  œiddle  anlardeaiant  of  ths  ir3, 
/rhiob  i3  aoaietiiBes  nollo<  iaaidô.  ^lond  axanûplas  are  aléa  faire 
la  ^p89oa;  3ach  hâve   besn  met  /«itb  at  liyaipia  and  Dodona  (sie. 
119)»  Tn  a  waristy  of  thia  type  tbe  aro  ia  decorated  by  latsrsl 
projections,  sO'HatlnDes  by  fiéares  of  birds  (^ié.  1?0).  Tbat  i^ 
tûe  oaae  of  a  brooob  frota  ^aBiiros,  tbat  *e  bave  alraady  pabli- 
3bed,  and  tbat  wonld  ûava  oasn  betts  in  ita  olaoe.   Tber3  is 
fmally  tba  bpoocb  i^bose  arc  ia  dacopated  by  a  ioable  aeries  *<  f 
apipala,  a  type  aieationad  in  "rreeoe,  Ttaly  and  ^ortn  of  tbe  àj  ds, 
Oié,  191). 

Koxe  \.\>.25X.  -^S-etoS-re  àc  Vi.rt.  VoV.  111.  ?\#.  %%k. 

AiBonp  thoae  bpoooûes,  tbape  ara  soaie  /ibera  tbe  ésoœetricai  -r- 
naaiant  appeapa  in  ibs  moat  priaiitiva  siaplioity  andar  tbs  forï 
of  3piral3  ooiled  on  tùaffisalvea,  éroovss  aad  parallsl  bai^a,  x 
obevroQS  and  ooacentrio  oicalea.  (ffi^.  122).  ilas^ners  aDp5ar3 
insopibed  in  a  cipols  ('ié.  12^)  or  isolaxad  (*ié.  124)  t-nat 
3tar  ooaiposed  of  foar  leaves  in  cpoaa  abape,  tbât  ^e  bave  foon"! 
on  ths  vases.  The  Isavss,  if  it  be  ppopar  to  éive  thei  tbia 
natca,  only  oooasioaally  peaeœble  trae  nataral  leaves;  tnan  ar^: 
abaolataly  raéiilac.  Hepe  aa  on  paintsd  pottspy,  tne  fipst  ifc»- 
éa  of  a  livin^  bainé  that  ooœaa  to  vary  tbe  œoQofcony  of  tnis 
décoration  is  tbat  of  the  dook.  Ine  fiods  it  on  the  bpoocbeg  i^ 
vepv  apcbaïc  tnaniif act orr  m  Italy  as  in  oPeece,  sitosr  acalpt- 
apad  m  relief  or  enépavad,  sof^etinBes  besids  inotives  caraly  1 
linaar  (^iè,    1^4),  sosetidiea  ^ith  îisen  or  large  oaairapeda  f^ié. 
11^):  ifc  alao  is  oa    toe  brooohes  *itn  broad  inciaed  platsa,  ïl 
taao  evidanoe  an  apt  mopa  advanced,  Tbesa  ape  papticulaply  aai' - 
ioQs:  one  finds  there  tbe  saire  stibjscta  aa  on  taa  vaaas  of  tns 
Oipylon  op  analogoaa  aub.iects.  îba  cbapactap  of  the  dpawioé  iz 
ôQtipely  aiailar.  Tbe  apc  is  tbere  fopied  by  tbpes  op  foap  Ijx- 
taposad  ahalls,  tba  last  of  ibiob  ia  conaected  to  a  atponé  ani 
aliôbtly  oopved  atam  papallal  to  tba  plate,  ^poob  the  othep  en^i 
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of  tbia  plats  atarta  the  oead  of  tae  pia,  fhicb  13  connectai  d/ 
a  double  spiral  aprlng  (Piô.  l'?s).  ona  of  the  plates  bas  thrse 
fiBhea  for  the  ddcoratioa  of  one  aide  (^iû.    1?^),  aad  for  the 
ûther  a  fylfot  oroaa  fPiâl.  1^7),  motives  of  *hioh  the   oerauic 
painter  aiade  freqdent  aae.  On  aûotoer  bpoooh  of  tne  aame  type, 
the  themea  are  more  oofliplax.  Ooe  of  tbe  faoea  represeots  a  iiDrie 
flith  lo^ared  haad,  as  if  faediaé;  belo^  ia  a  atar  and  a  bird,  a 
éoose  nith   Mia&a   extendsd  (*?i.^.  ^9^),    la   tbe  re/erse  ie  a  tîbip, 
above  *hiob  on  eaob  side  of  tba  noaat  are  rappeaeated  tfio   bir33 
plaoed  aymiiiatpically.  Peneath  the  broken  lins  of  the  ^avea  Uo 
fiahea  a^in  to  the  ri^ht.  (^i^.  1?9).  Tha  ooœbination  of  thBae 
tJio  tBOtives,  the  hoese  and  tne  ahip,  on  tha  t/ro  faoea  of  thè 
aame  plate  ia  not  rare,  and  mors  tban  one  vaae  baa  preaented 
to  as   tne  t/oe  of  the  éraziaé  horse  and  that  of  the  enip  ander 
aail,  with  the  fiab  or  the  bird  aa  fillij^.  (Piés.  4S,  49).  !■ 
one  of  tbe  faoea  of  the  third  broooh  ia  tha  acena  of  a  ooiabât. 
Vho   «arpiora  ara  fiéhtin^,  and  bet^een  tha  t/io  ia  a  amall  par- 
sonaée  olad  in  a  robe,  doubtleas  a  ^oaian,  that  makea  (^eatarea 
and  lamantationa.  (»i^.  l'^O).  ^8  bava  already  foand  tbia  daal 
on  the  vaaea,  aa  *ell  aa  th»  aaoïô  belnet  and  the  same  roand 
sbield  (Pies.  S=i,  ^^,  n7). 

Tha  aûbjecfc  fi^arad  on  tne  reverae  of  th-i  plate  m&s   aoi   yei 
aho^n  on  eitber  m  oaraaaioa  or  00  bronze.  Tn  the  laft  anéla 
of  Gha  panel  ia  enéravad  a  atap;  in  tbe  riéht  anéla  13  a  sb^ti- 
eot  of  a  radiatin^  diak.  On  the  field  tfo  parsona  atand  in  aa 
attitude  of  adoration.  Thay  are  clothed  ij  robea  «hosa  ornaoï- 
enta  are  indioatad  by  linaa  fopoiiné  lozenéea.  Tbe  tîfo  persons 
of  iadeternBiaata  aex  face  aach  other  ic  a  heraldic  attitude, 
aaoh  raiainé  an  arno,  tûair  handa  joininé  on  a  atem  ohapéed  ^i- 
fen  leavea,  that  tney  aeei»  to  touoh  /»itb  a  éeatara  of  respect. 
Raneatb  the  ataai  ia  a  diak  aarroandcd  by  a  zi^za^  décoration 
reppeaenting  rays  (ffid.  1^1). 

ine  cannot  doabt  tha  meaning  of  thia  acene'^  tbe  Peotian  ent- 
raver bas  a*k?ïardly  reoreaented  a  theœe,  tnat  la  one  of  toe 
oooBOBonpiaceB  of  oriental  art,  and  not  i^nored  by  Mycenaean  ûl- 
yptica,  the  adoration  of  the  tree  or  aaored  plant;   the  prea- 
enoe  of  the  abara  in  the  field  fally  reveala  tha  ori^in  of  the 
tbeoBe.  ^e  hava  alao  aeen  appaar  on  tne  more  racaat  vaaes  of  t 
tne  Dipylon  oerfeain  nsotivea,  anakilfully  borro/ied  frooQ  ^hoaoi''-- 
lan  warea,  ^hera  nothiné  connecta  thaïs  *itb  what  sarroanda  tnt;  c; 
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(ffi^a,  ^^,  9^,  97);  thay  aonoanoô  tue  ioflaenoe  that  forai^n 
moclals  »ill  aoon  arert  on  the  f^raek  artist. 

Another  broooh  froco  tbe  sânne  souros  présents  tith  a  ouriojs 
variation,  aayaral  motives  that  /f3  bave  already  met  -fith  f^i^. 
l"^?).  Tbe  bop39  ifl  aurrouadad  by  birda  and  qaatrafoils,  and  u 
aoooapanied  by  her  oolt, 

Not  alone  by  tbe  cboiod  of  caotives  does  tbe  décoration  of  to 
thdBd  bcooôhes  appear  oontefnpopaneoaa  «ith  that  of  tbe  antioje 
pottery,  but  alao  by  tne  analoéy  of  tha  style.  On  tbs  plates 
13  ths  same  an^alar  âramné  as  on  ttis  vases,  tbe  sainâ  aunat>u> 
cal  rddaotion  of  x^rs   «aist  above  tbe  bips,  tba  sase  slonéatioi 
of  ths  entire  figure,  toa  aaaic  projection  of  tbe  calvas.  Tbiâ 
thianess  of  tbe  body,  tnat  oontrasts  «itd  tbe  breadtb  éiven  l" 
tbe  DDiisoiea  of  tba  tbiéb,  is  foand  in  tbe  borse.  ît  la  x,ùe   saiia 
ppooedara  io  tbe  drafiné»  tbe  artist  doaa  aot  fail  in  aeiziae 
tba  obaraoteriatio  traits  of  tbe  différant  typaa  tbat  he  reor:- 
daoas;  bat  fben  bs  deairsa  to  renier  thaai,  he  exaééerata^  anâ 
daforma  them. 

The  îBoat  ancien!/  and  aïoiplest  orooonea,  as  sell  aa  othar  moc'ks 
of  tna  aaaas  kind  in  letal,  in  oar  ooinion,  asast  bava  oontrioai-,: 
to  saééeat  to  tbe  oaraiio  painter  to*  idea  of  tba  décoration 
tbat  adiiits  no  elamant  borpowed  frooQ  tbs  .lorld  of  life;  bat  tos 
bpooobas  »itb  opnaœented  plates  no  lonôar  baloné  to  tbat  firs' 
â^e,  Pboae  of  kno*n  soarca  ,^aP3  found  iiitb  vaaea  and  otber  oc- 
jeots  of  a  stylo  alraady  advanced,''  ^e  bava  aeen  4bat  place  wi 
figare  beld;  no?r  tbare  is  no  trace  of  tbat  in  tbe  aonaiEânta, 
îfbere  fe  hava  souébt  oataida  ^peace  tbe  ppototypas  of  tne  pec- 
tilinaal  ëeomatpical  atyia.  '^mally,  «bat  apa  siénifioant  are 
tba  œotivas  of  APyan  opidin  tnat  ocake  tbeir  appaarance  bepe. 
fnen  tba  ©a^pavio^  of  tbaae  platea  had  been  sxecafced,  tba  saij 
styla,  tnat  tanded  to  eoiaucic-ii  e  and  axtend  itself,  ppavailed 
botb  m  tha  forkanops  of  tbe  capatriist  and  of  tbe  bponze-fopker. 

«viseM»    ot    ^e^Wi^    i?Vf.    w?"^    cône    t  ^o»    o    Beo\\,ot\    \o»t>,    »^\.cV\    d 
àoXeà    o\    t\eor\.\|H    t^e    «o»e    t\»ee    o»    t^e    \o«y>i»,    «V>€re    «ère    ^outvô 
ooBes    \^ot    ^e    record    os    oXreoiiv^    t\o    \oTv|er    toe\,oi\| Vt\|    \o    \\^e    pc- 
r\.o<i,    «Voae    WaVory    «e    Y\o\»e    ,\ua^    »r  \,\,tet\ ,  (,  ,"io\\rb ,    VPPP,     p.    'i?2\- 

Tûis  style  is  tbat  of  a  baaatifal  tpipod  tbat  *8  havc  alraaiv 
anoiin  fitr  tbe  bronze  apa  top  wnich  it  sepvad  aa  aapport  (^ié. 
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f^iô.  '?):  but  to  appraoiate  tba  aletfant  and  oarâfal  eiacation, 
it  la  oeoeaaary  to  sea  it  eatiraly  sdparatad  frox  the  tipper 
part.C^lé.  I'^^).  ft]aoh  of  tûe  tbrea  leéa  is  madô  of  a  band  of 
matai  deooratad  by  berriné-bone  oraaiBent,  îrhicb  ie  foaad  oq 
one  of  tbe  bona  platea  froœ  the  sanae  aouroa,  that  aervad  as  fa- 
oiaga  of  «oodea  ooffera,  At  tba  top  of  aaob  leè   is  a  doabla  au 
spiral  îfàll,  tnat  recalls  tba  volutes  of  tba  Toalo  oolamn.  ^ba 
oro«n  raatiné  oq  thasa  le^a  ia  parforatad;  batfean  tio  balf  vo 
rounda  extend  apirale  joinéd  toôatbar.  The  Jihole  i3  in  happy 
oombiûation  and  proportioûs;  by  toe  appaaranoe  of  the  «opk  one 
divines  that  this  kind  of  faraiture  *a3  thaa  of  oai^pent  fabrio- 
ation;  it  œast  bava  baea  moh  iiaad  as  a  sapport»  alœoat  aveiry. 
foare  in  tba  boasa  and  in  tna  temple.  Tte  iaaée  appears  vei?y 
freqaently  repeatad  on  tbe  vases  of  tba  Dipylon  (ffi^.  9), 

A3  fop  the  aroa,  *e  bave  iadioatad  ^bat  obapacter  must  be  pc 
ppaaeated  by  oertaio  arfloa  of  laxary  dsscribed  by  the  8pic  do^ o; 
fa  b««e  aeen  eithar  thasa  «aifs  froi»  tba  wreck  of  Vycanaaan 
civilizatioQ  or  tba  ppodacta  of  Phoaoioian  iaduatry.  The  axa^v^- 
ationa  hav3  yieldsd  nothiné»  that  evaa  diataotl/  racalls  tfio*^' 
tnaaterpieoaa  of  tûe  éoldeiBith  op  of  tho  ârmorer.  Jadiioô  tnfij 
by  the  spaoiiena  that  bava  been  foand  in  tbe  fcoiba  of  t.hô  Oio- 
yloii,  the  arins  la  tba  Q  th  and  ^  ta   oanturies  woald  bave  béer 
vapy  aimpla.  Then  an  aooooaplisbed  fact  is  tba  aabstitation  of 
ipoû  fop  bponze!  neap  tbe  akelatoaa  of  the  ^rappiops  one  tbefi 
finds  only  sfopda,  apear  haada  and  axaa  of  iroo.  ^lotbing  in'^i 
oates  that  thèse  arœe  t^àf   bave  bad  riob  ffloantiaga,  that  ths 
âaard  op  the  baadle  œay  bava  been  ooveped  by  precioaa  oDetâla, 
ivopy  or  svan  oapvad  bons.  As  fop  tha  forma,  thay  are  almoat 
identical  with  tûose  of  the  ppecedia^  aéa.   An  ipon  s^ord,  *b- 
oae  point  is  lackiBô,  in  its  ppeeent  ooadifeion  ia  1S.Q  ina. 
loQé  by  ^.^^  ma.,  «hare  tba  blada  is  «idast  ('^ig.  1^,4)»  Thari 
are  bladas  of  dangers  of  tba  aame  (Betal  aad  tua   types  of  axas. 
>0i8a  ara  ceotdcéalar;  thay  terminate  m  a  ahank  that  fita  in  a 
^ooden  bandls  (Pié.  l'^^).  ntbers  h^va  tuo   Bdéas:  at  its  middls 
the  iroû  ia  piepoed  by  a  hole  ioto  «oion  is  fixed  tns  bandit 
of  tba  «eapon  (^iû,    \M) . 

Ko\e    \.v.2?«7.    ^«•'•■y.^r.    l\xr    KeVropoVe    o»    î)\,p\^\OTv    unà    de»    ^tv>\ 

perxvVce.    1\.a    ottVscVer    fT\,«4^ot.    ^At^en.    M\^\.    \?9  à  .p  .\OT-\OP^  . 

^ot  the  leaat  fra^ieot  of  ahiald  oc  ûelmet,  ao  traoe  in  toe 
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toaba.  Tf  ona  cao  nope  to  fili  iiiat  laok,  it  ia  by  tba  canopan. 

ti\f9  sta'iy  of  tfae  inforaiatioo  on  tha  subjeot  faraisbed  by  the 

spio  poeœa,  and  by  that  darived  froŒ  tba  iœaiJaa  of  «arriora, 

tnat  oroaraent  nnaoy  dorka  of  tbe  >eeoaBBist  and  of  the  ôoldainltn. 

Tne  oonclaaion  feaohed  io  tùat  «ay  oan  be  forfBalated  thaa;  t>ne 

defeosive  armor  tnat  tha  poet  attributea  to  bia  hero  as  alao 

tHat  pepraaectad  oy  the  vaaea  of  the  Dipylon,  and  it  doea  not 

senaibly  diffsr  froao  that  iû  nae  ia  tha  ooQrae  of  the  preoed- 

iûg  pariod.  Mot  fithoat  aarpriae  doea  one  verify  the  loné  per- 

aiatenoe  of  a  very  primitive  iBode  of  apœa,  that  «hile  ansarin^ 

to  the  body  of  the  soldiar  oqI?  a  very  iœperfect  protaotion, 

paqairas  an  sxtraopdinary  diaplay  of  atrenôth  and  aupplaneas, 

fat  foroe  is  in  évidence;  the  t*tieapcbea  of  aeveral  acientist,?? 

bave  hâve  alraady  lad  «an  to  aaapeot  trat  tpiith,  bat  it  haa  l 

been  plaosd  bayond  doabt  by  the  oritioal  làbora  of  Tolféaaé  ^ 

Reiohel,  Duriaâ  a  aojoupn  of  t^fo  years  in  GPsaca,  he  axareinei 

0Q3  by  ona  even  to  the  laaab  raoïaias  of  MyoenaeaQ  antiqaitias 

in  tha  maaaais  of  Atheaa,  and  œada  a  complète  oatalo^ae  of  thiiD. 

Thaae  naonumeata  eonpûaaizad  to  hiœ  tha  trae  senaes  of  the  vaems, 

fchat  *era  oftao  badly  andaratood  by  the  anciant  coffimantator^^, 

fno  laoked.  tbs  knorfledd©  of  thinéa  of  the  diatanb  past.  Tha? 

bhd 
na  dtrrivad  at  foroDiné  ctn  idaa  of  natare,  forai  and  uae  of  acm^ 

tnat  tha  poei:;  assigna  to  nia  baroa,  ^q&   m  *na  terma  m  tne 

baéinûiné  of  nia  Memoir,  ha  auDamarizas  tnat  loné  iaveatléatio  i, 

that  ha  oondaoted  *ith  rare  aagaoit^, 

o$\acV\a    \ji\"teT«ucV\uA#etv,    w\\    "5?)    fibbWivuvée^    \,«    Texte,    (t ,    \'^Q, , 

one    ot    ^^e    mexv   \>ea\   \^tvo«^v\É    ^ix^cenoeon    on\\\QU\\\.es.,    )toxV»\.\\ot> 
Uo\i(er    ive^^-^-^    "prVX.    WocV.    VB^'S,    Xoa.    ^  ? ,     \tV,    >\e    otvXy    "^oVe*    r 
reeerxjee    \iR    certoVtv    àeXoWa.    SoVc^oxv    BeV^f\ocV^    o\ao    sVore»    We 
dO«e    opxuVoTv.    iSee    VVa    ArWcVe    xn    \V*c    DVct\oi\or\i    o^    î)o^ew\5er{ 

''Tha  chief  part  of  tha  défensive  araiop  io  the  spic  iéa  ia  U;  • 
^ceat  ahiald,  that  aheltara  tna  peraon  of  the  combatant,  fhicn 
,ie  hîve  learned  to  kno»  fron  tha  Myoenaean  monanBeota.  The  <iâpr- 
iop'a  body  waa  coversd  by  thi  ^  ahiald  from  tha  top  of  tha  ohed»^ 
to  tha  knaea.  Re  oarriad  it  by  oieana  of  a  strap  than  eeatad  cii 
tbe  left  ahoalder;  by  the  aid  of  that  atrap  and  a  orosabar  ois- 
oed  behind  tha  ppotsction,  ha  moved  and  handlad  it.  Fy  raaaon 
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ûf  ita  pàPtioalar  form,  It  ^aa  not,  only  ia  front  that  this  5b- 
iôld  ppoteoted  hiai,  «ho  «^a  eqaippad  nitti    it;  hia  aidas  /»6rc 
âlso  defandôd  aiore  op  lass  ôffeotivel/.  Tftus  the  shiald  io  8o>Tia 
fashion  pepfopaied  tûe  fiiQctiOQ  of  the  oairass.  In  tbe  propi^r 
asQse  of  tha  ford,  the  oairasa  only  appsars  ia   &ba  (Boat  p.^oent 
parts  of  the  Homario  poeis.  Muob  before  it  came  iato  ase,  tne 
"mitca"   already  ensaped  to  tba  abdomen  the  proteotion  of  à   pia- 
te  of  métal  direotly  appliad  to  ths  trank,  The  "zoster"  or  \&i. 
thep  belt  also  playa  the  aana  part  in  a  captain  measare;  bat 
it  aapacially  raiaed  the  taaio  in  a  aiannap,  ao  that  ia  battla 
it  âàà   not  peatpiot  the  fflovemants  of  the  body.  "^o  iBOPe  than 
bhe  culrasa,  did  the  haros  of  the  apic  poes  yat  kno^  the  aiefcal 
éreavaa,  that  latar  ancloaed  the  shin  and  knaa  of  the  v^pesk 
hoplite;  theip  invention  is  macû  latep.  ïïhat  they  ^opa  ^apo 
Qalf  boots  of  laathap  op  oloth,  ^itn  saf f icieatly  hi^h  la^s: 
fehe/  ïierfe  necessâpy  to  prevant  the  bonea  of  the  leê  îvom   benp 
hupt  OP  bpaiead  by  the  lo^ap  edéa  of  tha  gpsat  shiald.  ^ëa 
did  not  yet  usa  a  helffist  irith  visop  to  covep  the  headj  ïiaat 
took  tha  plâC3  of  tûat  tas  a  nelmat  in  foPiC  of  a  bonnet  or 
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lil  030,  that  oroteotad  tne  top  of  tha  head;  it  ^aa  moce   fren- 

1 
aently  made  of  leatnap  tnan  of  aietal." 

•  n  «hat  oonoepns  the  anield,  tas  monuoiôa  tal,  tpadition  accnns 
,fith  ths  stataDDaats  of  the  t^o  poetna,  Tn  fch£  73333  of  tbe  nicv - 
Ion  fcûat.appsap  most  anicisat,  one  finds  that  -d   single  shisli, 
/fhich  the  paèatar  eaaail/  ûiv-^^    i.  ;  i^ii^   foot  soldiep,  to  the  i 
dpivars  of  ohapiola  aaâ  aven  to  the  po/jars,  .îno  ia  danger  of 
appo.fs  ppopel  the  sbips  of  iiâp,  (Piés.  7,  6^,  ^-,  n7).  This  is 
mdeed  still  ths  yycenaean  3hiald;  like  that,  the  ahield  of  in  r. 
/aaas  ia  v^ry  hiéa  and  vepy  oroad.  [.cavin^  botb  banda  frse,  ai: 
divinea  thac  it  /«as  oarpied  by  bein^  saspanded  fpOfB  fehe  neck  c / 
a  atpap;  it  covepa  the  antire  baat  from  tha  shoaidars  ta  tue 
botfcom  of  the  thlôfesi,  .Vliafc  oapactapizes  it  is,  toat  tiis  lacat-i  I 
ootcbes  nepe  appeap  oûaco  daepep;  oat  that  diffapanoa  is  pephao? 
l3-S  due  to  even  the  foPîB  of  the  iBodel  tnao  to  tne  procadare  a  ^ 
îine  draftaman.  To  iBake  naope  axparant  tne  effect  of  the  doubled 
aotohes,  he  exaééeratss  theip  depth,  as  be  does  the  projection 
of  tne  ma8ol«8  af  the  oalf  and  the  apis, 

About  tne  end  of  that  period,  ppoDably  m  tne  aeoond  half  of 
the  ^  th  oentapy,  a  ohan^e  la  prodaced  as  sho^n  oy  tne  paintin^. 


The  beéin  to  use  a  poundl  and  amaller  abield  attache^  to  thd  i 
left  âPŒ  by  a  hanila  (?ié.  ^R).  Oa  a  fpaéooeat  that  caoae  fro-c 
Atiiena,  tbere  are  for  tares  ^arriore  aa  man/  différent  8QieId=}, 
t#o  of  jihioh  rsprodace  bhe  t/io  typioal  varieties  of  the  Vfyccu- 
aôay  aroi,  /itiila  tbe  third  is  already  tbat  af  the  '^rtek   hopltta, 
(?i^,  1^=^).  One  reaohes  the  oBoment  «hen  that  boollte  ia  oûoipla- 
tely  araied  aod  isakes  hia  appearaaoe  in  sculpture.  P^-om  tbe  fir- 
ât  years  of  the  7  th  csntary  appear  to  date  tbe  oldeet  of  tbd 
vasas,  on  *bioh  tbia  type  ia  abo/iû  «itb  tbe  vary  partioalar  . 
traita,  tbat  *ill  ùoi   oease  to  obaraoterize  it  thenceforth. 
Aa  for  the  ouirasa,  it  ia  not  dra«n  on  tbe  oerafiaic  /rorks  of  ui  s 
Dipylon.  Greavea  are  often  indicated  on  the  moaumenta  of  Vycâi- 
aeaa  acalptura  and  of  paintiaé;   if  oae   does  not  find  them  ^i 
tbe  peraona^es  tbat  deoorate  the  vases  of  Atbena,  tbis  is  be-c- 
ause  tbere  the  enfcire  body  13  detacbad  in  blaok, f pom  the  ^pounl, 
and  tbere  ia  no  place  for  indications  of  that  nature. 

\,\s\\eà  \3Vi  1^.  Couxe .  !,le\.Vôc\^e  T\\oniet  0  aae ,  p\.  Il\^, 

Ko\e  2. p. 260.  ^\'è,\Q\r^    de  X^J^rt.  Vo\.  Yl  .  ?\|8.  C^e9,  370,  A?? 
^^\\e»eT\ft.  •\çe'r.  ?V.  XI-,  \P^1.  P\.  111-2. 

ihe  Homâric  nalaiot  la  taat  «bien  «e  ûa/e  foand  at  Myoenae,  ' 
firyns,  Menidi  and  SSpata  on  statuettes  of  bronze,  ivory  baatc, 
eoêraved  atones,  vaaea  of  clay  or  of  métal,   ^batbar  the  halii  t 
be  farniabed  ^itb  a  plaBS  or  créât,  it  ia  ooly  a  aort  of  aiaii 
cap  or  ooaioal  boanet  (Plsjs.  l'^9,  l/iO).  Tt  bas  oeither  chsek 
ûor  noae  pieoes,  or  viaoP:  it  aljiays  leavea  the  face  ancovere^. 
Tn  tbô  paintinéa  of  Attic  yasea,  tbe  belaet  only  reveala  iod 
preaenoB  by  the  plate  surmoantiné  it;  in  tbe  ooatoar  tbe  head- 
dresa  is  confaaed  )»itb  the  nead  on  *Qioh  it  is  placed  (pitfa.  ' , 
S^,  f.7 ,   98).  Tet  hare  ia  a  fragment  on  fûioù  the  dataila  ars 
very  olearly  diatinéaiahed  (Pié.  141),  Provided  ^itû  a  créât, 
tbe  beloiat  aeetna  to  descend  very  lot  on  the  dpo*  and  the  nap-; 
one  aaks  if  it  be   not   already  provided  ^itb  a  noae-pieoe.  Tne 
profile  is  already  alasost  tbat  of  tbe  baliet  *itb  viaor;  one 
feela  hinaself  in  tbe  period  of  transition  betieen  tbe  old  and 
ne*  equipment, 

^\ 
?^5^,  «P^,  A2\,  A2P  )• 

Tbe  oonoluaion   au^ôeated    by   tbeae   remarks    nas   been    -ilreadyT 
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divinedl.  The  :39fan8ive  aras  t»fiat  the  artiats  of  bhe  ^  th  ati:^  -  u 
oeatufiôs  éave  to  the  héros  of  the  Tiiad  and  of  the  vldyaaey  m 
the  paintinÉla  of  thelr  vaaes,  differ  éreatly  frofn  thoae  bornt 
by  tha  aaoestors  aad  coateaporaries  of  the  epio  aio^era.  Tn  ,iû 
their  oaannar,  theaa  artiats  fere  aa  far  froa  hiatorioal  trutn 
as  Plîîinan  oaa  been  saonô  luoderaa,  fbôQ  io  ooaipoaitiona  that 
«ara  for  a  moaseûi  in  vogaa,  he  repreaeoted  ths  satne  heroa  of 
tha  spio  poeas  aa  goiag  naksd  to  the  ooabat.  Tbe  Jiarriora  thet 
the  epio  poeta  had  uader  their  ayea,  aad  *hioh  they  piaced  in 
the  soenea,  *8Pe  aot  those  of  the  "maa  of  braas,"  Tooiana  and 
OariaQS,  *qo  *ill  éive  Psamoieticaa  fcbe  eœpire  of  ?éypt,  Tbeir 
aqaipaent  #aa  atiil  tbat  aaad  by  tha  aieQ  of  the  oreoedin^  a^e, 
«hion  in  faot  #aa  bat  one  iœportant.  pieoe,  the  éreat  hollû« 
ahield  alaost  aa  hiéh  aa  the  body,  ail  the  rest,  ^reavea  and  r 
helcaet  of  leataer  siore  or  lésa  oovered  by  asetal,  toe  bronze  ositj 
playiûg  only  a  vary  seoondary  part  in  the  «ork  of  proteotioû. 
Biiriflé  t«o  or  three  cantariea  aftar  the  Bariaa  iavasion,  the 
'^reoian  world  ^as  too  aiaob  agitated,  too  profoandly  troublée 
for  ifc  to  chanés  iDuoh  la  chc  arta  of  nàc  as  in  tnose  of  peace; 
flfleu  ratber  livad  oa  ths  laôaoiea  of  the  paat.  r.atar,  vhen  th^ 
lâter  ethnie  alementa  «ère  ainélad  «itn  the  anoient  oaea,  ini 
thorc  fidkS  oreated  a  ae«  '^reace,  an  induatrioas  prodacsr  and  ai- 
ventaroas  colonlzar,  the  éenius  ot  in?entian  a^oke,  and  to  ba. 
ifcaelf  m  oondition  to  oontaat  «ith  advantaée  against  peopie?, 
yiiio  had  over  them  the  supariority  of  naaibsra,  the  Toniana  f ici  i 
adoptôd  tha  ariDor  and  éraavea,  ouiraaa,  ahield  and  bronze  asl- 
ast,  Did  the  loniana  bofro»»  theae  ne*  arma  from  tbe  Carians, 
aa  anoient  tradition  affirma?  Tt  naattera  little;  one  oan  be 
oertain,  that  if  tha  Oraeka  of  Aaia  Minor  derived  froa  their 
nei^hbors  the  prinoipla  of  the  ne*  eqaipffient,  accordin^  to  i 
their  habit  they  hâve  faiied  to  modify  and  perfect  the  arranéc;- 
tnant  and  uae  of  tha  pieoea  oomDoainé  tbe  arœor.  Their  exaûûple 
fias  always  follo/isd  soon;  but  tne  aae  of  tû^t  ariaor  beéan  to 
extand  oaly  aboat  the  end  of  the  9  tb  oentary  at  earlieat;  it 
did  not  become  Mènerai  and  the  regular  eqaipaiant,  tba  diatinct 
ive  aaark  of  tne  Rreoian  hoplite  till  in  the  ooarae  of  the  7  'U' 
oeatury.  It  la  than  to  oonfoand  the  epocha  and  oooBŒit  an  anacD- 
ronisiB  to  attribate  it  to  tne  haro  of  the  epio  poeiD. 
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Alao  td8  teodnica  of  aetallaréy  appear  to  hâve  reœftined  ata- 
fciofiary  dopioé  this  pepiod;  tfiare  waa  aven  a  losa  of  oertain 
aacreta  of  tha  trada.  By  Œieans  of  li  tle  riveta,  tne  Myoôûaeaa 
^oldacDith  faatened  toésther  the  pieoes  of  ailver,  copper  and 
broQza,  tbat  oompoaad  bia  dorks;  bat  hs  kne«  bo*  to  solder  eo- 
Id  Où   éold.  In   tha  oontrary,  ia  the  j8*ela  coutôaiporaûeoaa  /fi - 
ffitti   tbe  /aaea  of  the  Dipylon  offared  no  trace  of  solderinô,  a 
and  Hoœaf  no^hara  allades  to  that  ppooeas!  naila  of  ôold  or 
ailvac  alf.ya  aerve  ta  faaten  the  aaetal  on  sceptres,  on  hilte 
and  sheatha  of  a»ord8,  and  on  aeata.  The  thrones  of  the  èoàà 
are  ornaDaented  Dy  overlays  attaobed  to  the  food  by  naila  of 
ailver. 

i^eld  in  place  in  tiK-  3  iii;:  if.ujiiri.,  ivory  enterad  into  the 
facing  of  saata,  doora,  keys,  and  doabtlssa  of  araij  alao. 
Tt  aapoliea  the  poet  fitn  ooipariaona;  ita  oolor  and  appearans  . 
^ere  familiar  to  hia  coataoDporaries. ''  Tvory  /»a3  foaod  in  tbe 
tOŒba  of  tae  Dipylon  (Piôs.  ?1-?S);  bat  it  fiaa  not  foand  tnsri 
in  qaantitiaa  ooniDapable  to  *bat  haa  baen  farnianed  by  certain 
tofflbs  of  the  preoediné  aée, 

Kote    2.^.2^%.    I\<\.oà.    ÎY.    \i^\'\h'r>.    Oà^»»ev.    XYlîl  .    \97. 
Kote    ^.p.îe^.    BVstoVre    de    \.'»i^r\,    vo\.    W.    p.    A\À. 

At  Athena  ib  ia  freqaantly  replaoei  by  boas,  tbdt  /«as  jf  las  3 
ooat;  of  bone  dere  ioade  oBoat  of  tboae  carved  plates  cDllacta^^ 
in  tha  excavations  of  toe  neraiaicoa,  tbe  repreaeut  thera  tna 
eqaipfflent  of  oaakets  and  coffers  forosarly  bariad  *ith  the  deaj. 

A3  for  aœber,  thab  tne  Ttaliota  and  ocnec  peoplea  of  tha  ^e?î  «- 

80  éreatly  prized,  «iben  the  taatea  of  the  '^.reaka  ^are  ance  f3r- 

inad,  fcbey  do  not  appear  to  bave  œade  Œiaoh  use  of  it;  ita  aetEi- 

transparenoy  did  nob  lend  itaelf  maoh  moca   than  j^laaa  to  èivs 

tbe  oontoar  tnat  olarity  al^aya  ao  daar  to  tbaoD.  The  men  ioo 

of  it  ia  believed  to  be  foand  in  t^o  paaaaéea  «bere  tne  poet 

4 
daaoribea  necklaoea;   but  it  ia  to  be  noted,  that  at  leaat  on-i 

of  fchoae  je*ala  ia  i^ivea  aa  the  .fork  of  a  phoenioian  ja^alsr. 

^0  far  aa  T  kno«,  no  aiber  haa  baaa  foand  in  tne  excavations 

of  tbe  cewBtery  of  tha  oipylon. 


24é. 
^,  R'abrioa  aad  Clotbinji. 

rf  in  ïfhat  ooncarns  arneop  and  tb«  oBode  of  fij^btiné,  tha  HoaBr- 
ic  âge  oontinuss  dariag  at  leaat  a  loné  time  tha  tradition  pt 
fcûa  Myoeaaeaa  aée,  it  aho^a  Itsalf  la  other  reapacts  a  bolder 
iaaovator.  Tha  tribaa  of  the   f^optb  bpoaéht  it  the  bpooob;  tba 
facilitias  afforded  to  it  by  the  aaa  of  tnat  faataninsj  aa^ésat 
for  olôthang  arraûéaoBenta,  tùat  «oald  net  bava  been  poaaible 
«itboat  it. 

Wa  oanno  tbink  of  atadying  aeparataly  and  explaioiné,  as 
dona  als3ifbeP8  .vitb  macb  oare  and  opitioiaa,  ail  tbe  taraiB  tn- 
at in  Roiep  deaignate  ^ba  dlffarent  fabpioa  and  parts  of  the. 
oostodies  of  man  and  foaen.   Ail  that  ne   proposa  hàce   ia  to  icf- 
iae  by  BostS   pcaciae  traits  tiis  taste,  and  «nat  ona  aaay  tern  i 
the   Bpirit  of  tha  RoŒerio  /eatoBanta, 

Henoôfortû  tne  (^paeka  <fepa  acqaaiatsd  *itb  fabrioa  of  botti  1 
linan  and  of  *ool,  Tbe  naona  of  linaa  ia  foand  in  Poaiar.   Purui- 
ep,  tbe  epitbats  tnat  tbd  poet  bas  attaobed  to  many  parta  of  i 
tba  ûostasDâ,  tbat  iaiply  a  liébt  tisaae  of  aniform  and  saDC-îtri 
appeapanoa,  bava  leaniaô  only  if  tbe/  apply  to  clotn,  -iotb  i 
alone  san  aasame  oy  blaacbiac  and  préparation  tbat  laatrs,  ^n- 
ioh  aesoDS  to  bava  bean  ao  laaob  appreoiated.   Tt  «as  not  othec- 
4iae  by  ail  tba  faabiona  that  it  racaived,  Tharç»  ia  psaaon  to 
baliava.  that  in  oartain  oaaea  it  ^aa  plaited  aptifioially  by 
prooesaes  aaaloéona  to  tboaa,  tbat  today  the  Atbanian  paaeaQG 
atill  ©«plofs  for  obtainlné  the  éathare  of  bis  kilt.  By  tha 
fflonamenta  of  f?0ypt,  Ohaldsa  aad  Syria,  ne   bavî  tba  ppcof  tbat 
the  orientais  likad  thaa  to  ôoffar  oloth.   [f  tha  Jreeka  borr- 
o^ied  frooa  tiiea  tbe  aaa  and  aven  tha  naie  of  taaio,   they  nnaat 
bava  taken  fpofB  toesa  at  tne  aaoïô  tiie  tba  taste  for  this  éoff- 
eriné.  A  fabcio  aubaiittv^d  to  this  manipalation  ia  desi^natei 
by  tba  exprassi^on  of  ''t«istad  tunio;  "  a  prolonged  tfiatinô  la 
oae  of  tha  oneana  eaployad  tbus  to  plait  tbe  olotb. 
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Mote    'è.p.îftA,.    'i^Aetotre    àe    V^Art.    Vo\,  .    î.    ?V|iè.    À33,     A^4,     /,■ 
4e)^,     1*"?%     etc.;    Yo\.    Il,    îVfa.    meV,     «190,    2<??,-,    YoV.     m,    ?V|è. 

Ko\e    A-P.Î.^'A*    '^^^^    lâowe.    Yo\.    YV.    p.    ^90. 

A3  for  fool»  prdpariûg  and  «eaving  it  «as  one  of  the  prinoipl 
oooopationa  of  tte   ûuderojja  famala  sarvanta,  tfaat  fonaed  a  oaft 
of  every  «sll  kepii  hoase.  Thsps  ^ere  lade  of  it  pués,""  oover- 
iatfa  of  beds,  and  (nanties.  Wool  also  furnlahed  the  fnaterial 
of  othep  parts  of  tbe  olothing.  for  exaiple  of  the  peploa. 

Kote  ^.^.264.  l\\oâL.  Y,  \iî;  XXI,  30-*a\  . 

Ko\e  f.p.îe,^.  l\\.oà,  111,  tàeT-SB?;  Od\^«8e\^,  XYlll,  316;  XXTl  , 

Kote  T. p.  2eA.  Odviasev,  lY ,  lîA» 
Kote  P.p.^eik.  T:\\e  «o»e.  1,  kkZ. 

Td8  ordinapy  ooatiaBie  of  oBen  oonaiated  of  fc/fo  pieoes»  toe  cun- 
ic  ^obiton)  and  a  aiantle  moat  fpeqaently  tepaeed  "chlaioa,  "^bai. 
y?hioh  alao  soaatimes  beapa  tha  naaia  of  ^'phspos",  The  vepbs  en- 
ployed  by  iha  -ipio  poeta  to  indioate  the  aot  of  pattiné  oa  tua 
tanio,  i^ivô  peasoD  to  thiok  tnat  this  «aa  a  vestment  tbat  one 
put  OQ  as  »e  do  tos  ahipt;   tpaly  apea^ing,  it  ^aa  a  aûipt 
»»itnoi2t  aleevaa.  rhis  veatDDsat  ^aa  of  linec;  and  tûe  Hebco*  *)  rd 
fpoïB  »hiob  ''ohiton"  is  dapived  ia  conneotad  /fith  the  aase  rcoo, 
and  balo^s  to  the  aaoae  faœily  aa  the  fopds,  wbioh  dasis^nate  1 
liasn  and  flax  in  ae?epal  Saiêtio  laa^aaéea.   ffpLtheta  qualifv- 
iûé  tha  tunio  are  fapthep  thoae,  that  only  aeem  to  as  applica- 
ble to  llneo.  NlOiihepe  ia  thare  oBention  of  a  tunio  opaaaieateâ 
by  désigna;  ail  indioatea  that  the  ohiton  ooiBppiaed  no  laxary 
othep  than  tha  liéhtneaa  of  tha  tisane  and  the  dnitanesa  of  t 
fpeably  .^aahed  oloth, 

KO-te    9.p.2eA.    ivVoà,     X,     \2Z\    XXIY,     64?-,     Q^\^9><i^^,     lY,     =>0,     299» 
e\c.    T^a    ox*à\.t\ory,    epV\\\e\    o^    \.\\e    cYk\.o\T\o    \ô    sVvoètvs» 

Xote    l0.p.2eA.    \^\Qii\    XYlll,     A  \  ? -,    XXIII,     1^9\    OàN^ssevi,     XY, 
ao,    etc. 

Xote    1. p. 26.5.    \^eVto\,^.    l.'^epopee,    p.    îO?). 

Tha  len^th  of  the  tanic  /apied  nith   tha  occapationa  an3  the 
papta  of  thoaa  olothed  ^itb  it.  Varions  paaaa^ea  of  the  t/ro  po 
poema  oauaa  ic  to  be  andepatood,  that  «appiops  «ape  olad  in  <* 
tanlo  that  did  not  even  daaoand  to  tha  knee,  fhila  otûara  inpl  y 
ona  that  falla  to  the  feet  and  aven  dpaéa  on  tha  heala.   To  t'î)n 


latter  relates  tod  epitûat  ''dlraôCers  of  tanioa,"  /fnicb  is  iiven 

to  the  ronians,  botii  by  tna  Tliacl  and  by  tha  fayan  of  tbe  DeUan 

Apollo,   rt  is  probable  that  oaan  diaiiinéûiahed  thanoeforto  tne 

ahort  chiton,  a  vestmeot  fof  combat,  haatiaô  and  labor,  aod  i 

tha  loné  obiton,  oae  of  peaoô  and  oereiaony:  tha  lattar  ^aa  tf>e 

ooataœe  of  old  man,  kintfa  aad  oiost  of  tbe  ^oda,  Tbe  belt  is  of- 

tan  œeatioaed  in  tha  epio^poeia  as  ooe  of  tbe  slementa  necasd- 

ary  to  tbs  famiaine  coatuae,  but  is  tbara  mantionad  only  t/iioe 

io  pafaraaoe  to  mea,   Pernapa  on  sera  ia  oonoladm^  froa  tbi8 

S 
tbat  fop  tnen  tbe  taaio.^aa  ^orn  ^ithoat  a  balt.   f  abali  expla- 

ia  this  aileaoe  other^fisa.  Amoné  ^oraan  th3  girdla  iras  piacsa 

over  riob  fabrioa  and  ifas  aa  objeot  of  orûaaiantàtioo,  Por  -nea 

beiaé  attacbed  to  tbe  taaio  «itbout  décoration,  it  /raa  ofiaa 

oaly  a  oord,  a  band  of  olotb  or  of  leatber.   Thab  use  i3  aaûDo- 

aad  by  tne  exppaasion,  "to  éird  hioisalf."  îbea  oae  praparad  iz 

fiéùt  or  to  mn,  ûq  dran   jp  tbe  bottom  of  nia  tuaicl  aad  to  f 

fpô3  his  leés,  kapt  it  tbara  by  tbe  pressars  of  a  corl. 
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XoXe    •?  .  p  .265  . 

Xote    p. p. 2?^. 
Mo te    T.*.???. 


^e\-\.i.    L'^epo^ee,    p.    205. 

Oàvie«e\\,    XIY,    ^2-,     iXVoà,     X,     ^1  * 

^eVbxè.    l,  'épopée.    î\P-2i"^. 

îe\    \\ve    Pe\t    o?    xe«\or    S,b    coWed    p  or  \^-co\.c  re '> 

îWoà,     XI,     \ô. 


®eQ  /fope  iibe  tanio  alone  only  in  tbe  boaae,  or  «ben  an^aé-i 
iii  violant  exeroise.  To  ôo  oot,  tbsy  cast  tha  aaatlc  ovac  i,ùr, 
abouldars.   Tbe  (Bantla  *as  of  variable  dimansiona;  thera  «as 
tbe  ainaple  nantie  and  ^hiob  ^as  auf f iciaatly  ample,  so  tbaL  if 
OQ9  did  not  bave  to  covee  tbe  entire  body,  it  fas  folded,  tnas 
doubliné  tbe  olotb.   As  a  diffsrsaca  fpoœ  tbs  tanio,  the  fnaat- 
la  #aa  fastaned  at  the  neok  by  a  broocb,   Tba  «ool  ^aa  dyed  a 
ooior;  red  and  parpla  nfps   praferped.   Tbe  fabric  ^as  oftan  ar - 
aafflsntsd  by  deaiéna,  ffûoae  obaracter  is  not  olearly  definad  by 
tbe  poet.   Thèse  oraaraanta  fsre  aoieciwea  fif^aras.  On  a  "diplex 
of  its  sbape,  Helen  had  pepraaented  tbs  ooinbatâ  bet^ean  Troja-^ 
âiîd  Aobalans."*  This  coald  only  ba  embroidared  iitb  cbe  naadlr. 

Kote    \,p.2e6.    lV\a4,     XXIV,     2?'2-,     X,     \Zk\     111,     126;     XXll,     iiC 
Xo\e    2.p.2ee.    iWod,    X,     \%'i\    Oà\j|»8e\^,     XIX,     22?. 

IVVoà,     X,     \'èZ\     Oàs^»Be\^,     XIY,     500;     lY,     \\5,     \^h 


Note    2.p.2?J' 
XIX,     225. 

)(0\«.      .     p  .l<tt 


,    T^x^re    V»    t^o    o|Tee»en\    cox\certv"vï\4    Xne    »eox\\.ïv|   o? 


X\\e    expTe8e\.0T\    \\\q\    \\\e    poet    ewpVov^s    *V\\\    re^erexxce    \.o    o    dV^'^'^x 
tfiMYv    o    frOMTvd    ot    pvirçVe,     mViereon    ^ivàromoc^e    Va»    acolXered    orro - 

Kote  ^,.p.2eï>.  l\.\oA,  111,  125. 

Tqs  mantle  «as  «orn  by  everybody  indif  f  erentl/,  iiad  nen  of  hi 
Qiéh  oû   lo*  oondition.  Ptie  pharos  n&s   the  mantôl  of  kings.  i  t, 
ffluat  be  œQCh  larder,  for  it  asuslly  recelvecl  the  eoithet  of 
;5raât,  i«nicn  is  aevar  appliad  to  the  aiintla.   There  is  reasjn 
to  believe  Ghat,  tûs  pbaroa  «as  oftlinen;  tbe  posts  deai^aate  by 
ttiia  tâcoi  aot  oal/  thia  onantle  of  men,  bat  %lao  différent  oi-^- 
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osa  of  cloth,  such  as  a^addlmé  band.i,   shroada  and  tha  aail- 

q 

of   3hip3,      ^hich   oao   only   ha^s   been  ^sade  of   threads,    At   leaâl 
fcûeii   l3Bs   as   a   3efen3e   diéainst  oold,    than    ^.3   a  vsstraant  of   ijx- 
ary   aad   atats,    freqaently   of   a  baaatifal   toaa  of   parpls. 

Ko\e  e.\).2ee>.    l\V,od,     II,     A3-,    Vlll,    221-,    Odv,88ev ,  VI  ïl  ,     ?A. 

iCote  T.v.2e;e.    \'\n»^».    "^1     l"?!. 

Kote  p. p. 2e?.    Oâ.v,Ba^^i,     11,    9?,-<;^9,;     XlX,     l^Ç-lAô. 

Xo\e  ».p.2e?..    Oàvissev^,    V,    2r,e. 

Xo\e  iO.p.îee.    îX-Vod,     Ylîl,     2Î1;     Odv««ev,,     Ylll,     PA. 

Tbe  3kiD  of  an  animal  at  aeed  p^plaoad  the  iDaatls.  farrior:: 
woce  thd  skias  of  a  lioû,  panther  or  ifoif;  snôphôPda  aad  peicn- 
Qta,  skias  of  a  ataé,  aheap  or  éoat. 

Xote  l.\.p.2re.  IV.\-oà,  111,  \1',     X,  2?,  2S^,  m,  2aA-,  Oà^saev, 
Xlll,  Aïe;  XIX,  2S. 

The  principal  vestiBeat  of  tbe  wonan  *aa  called  la  the  epic 
postna  ''heaQOS"  or  "^eploa";  the  t^o  worda  appaar  synonomoua, 
Thia  vaatoient  «aa  placed  directly  on  tne  akia,  thia  clearly  r  — 
saits  fpona  aevecal  paaaaéea  in  fhioh  it  ia  mentioned.  .Yban  ^et* 
Ghiûkf  of  fasoiaatiag  Zeaa,  aha  waahas  hac   eotire  body  ^ith  ai- 
broaiâ  and  bathes  it  <*itQ  perfumea.  Then  aoe  is  aude.  Aftsr  ojr- 
ûlatiné  thèse  praparationa,  ahe  pata  on  the  bsaiitiful  heanoa 
preaented  to  her  by  Atnana;  ans  faatena  it  ?iitn  brooches  at  t<'  : 
oeiéht  of  th8  ohaat;  tûsa  ane  backlea  the  âipdle  belof,   ^o  ùh  - 
tanio,  tue  heanos  of  aoft  tiaaae  ia  applisd  on  fchis  divine  bo- 
dy,  /fhich  abe  haa  thas  prepared  to  sapppiae  4né  obar.!  her  3pc- 
aae.  fhen  Pallaa,  before  araoïn^  for  the  ooiibat,  dropa  to  tû8 
aroaod  her  peploa  to  pat  on  the  tanio  of  Zaaa,  it  ia  aviieni.  • 
tnat  the  ^armant  t'eœovsd,  correapooda  to  the  féminine  costauie 


^so 


9 


to  the  tuoio  of  ttid  oedo. 

The  heanoB  and  the  peploa  deaaeocl  to  the  feet,  as  auffioient.- 
1/  indioated  by  the  epitbet  ".-iho  tpalls  ber  peplos,"  the  aac  Df 
«hioh  is  veey   fréquent.  It  sas  faabioned  tbe  buat  by  broooûcd; 
on  tha  peoloa  that  one  of  tbe  aaitors  ppeseat.ed  to  Pénélope  ^ 
nete   1^  bro(|oh8s  of  éold.  Pmally,  tbe  peplos  «aa  iDoat  freaae- 
atly  oolored.  yello»  llke  aaffpon,  dark  blae,  red  lika  fire.^ 
Deaiéne  œore  or  less  coapleï  are  dataobed  io  aaother  tone  fror, 
the  yivid  tiata  of  toese  éroanda;   tbus  tbe  peploa  is  often  o 
qaalified  by  party-colored. ^  "^om   the  color  does  not  take  so  n 
csâdily  on  linan  as  on  <îoo1.  Tben  *here  polyohPDOQe  fabrica  ir- 
lentloned  in  thos3  distant  tiaes,  there  la  every  obaaoe,  tDai 
bboae  are  of  foolsn  clotb.  3n  the  contrary,  if  it  ooncarna  iLi- 
en,  tnere  is  an  gntirely  différent  séries  of  apitheta,  thàt  u 
one  iDsets  <«ita,  adjeotiveB  that  boast  of  the  fbitensas  of  cae 
fabrio. 

Ko\«    Jx.p.7e7.    1^V.e    aowe.    XIV,     1"7?. 

Kote    ?.v.2e7.    TV^e    aome,    V,    T^ô-,     Oàue^esj,     Vlll,    V«S-,     "iWod, 
VI,    ■ze'è-,    Oàsjaaev,     XV,    10?.    See    lV\od,    YT,    ??/;•,    Qa\iaee\i,     XV, \:^. 

^y   the  part  it  plays,  by  its  noda  of  f^atsnin^  and  tde  mate- 
rial  of  «ciofi  li  ib  «ad©,  îoe  RofBerio  peplos  is  thsn  tbat  fni-A 
y»hioh  «ère  olotûed,  aoaid  oentarieâ  latar,  the  ^ouen  that  serv- 
ad  as  modela  foc  f^olyolates  and  Phidias.  Thia  «as  a  vestieot 
fitboat  seam  and  (Bade  of  a  reotanétilar  pie^e  of  oloth  joubl-^n 
in  tha  direction  of  its  sJreateat  diBoenaion,  The  tdo  sd^es  are 
oonneoted  to^ethei?  abova  tbe  aboalier  aad  at  the  aide  b/  a  3. - 
cieâ  of  broocnss  of  anequal  /iidtoa,  and  Lheae  allo^  toe  ams 
to  pass  at  tbe  top,  y»bich  thas  appear  nakei  m  tneir  anttre 
Isnâtû,  froTi  *lioo  la  tbe  epitnet  "/ritb  «hits  ams."  ^aiof»  tn - 
knee  are  inore  brooohes  toat  close  tha  é^p,  Jn   tha  ajovenant  or 
tbe  ateo,  tbe  adéas  of  the  fabrio  ssoarata  and  ano*  tûs  botter 
of  tha  leé.  .^avérai  apitbets  allade  to  tne  oeauty  of  tbe  ankl;:;. 

Aa  fie  ha?e  stated,  the  pbaroa  «aa  a  lioer  tissae  «ore  flsxic- 
la  and  «ore  brilliant  tban  any  other.  To  kinés,  it  ie  attrina  - 
ed  by  the  anio  ooets  to  ôoddesses.  Tn  tne  pbaros  «ère  <râttaj 
Galypgo  and  Ciroe  on  leayin^  the  bed.^ 


Over  the  beaaos,  the  peploa  or  the  phapoa,  tbe  fonsan  placôâ 
a  belt  ij  dreaaing,  «hiob  gathera  this  drapery  aroand  the  *?ai- 
at.  Soœetlœôa  it  ie  of  éold,  i.e.,  fopœed  of  platea  of  (natal 
Laid  OQ  a  band  of  Isatber,   and  sonetiaiea  is  opnaaaentad  by  nm- 
aroaa  frinées.   Thoae  fringea  iuast  ba  tafts  iiade  of  éold  thre- 
ada  oc  of  very  thin  aûeets  of  the  aame  onetal,  aa  found  in  s 
tomb  at  Vyoenae  (F?i£?.  19?).  It  ia  probable  that  this  ornaoneni. 
*a f  of  oriental  opi^ia;  one  aeea  thoas  tufts  hané  from  the 
belts  of  oôPtain  personaées  in  the  Aaayrian  reliafa.   The  ep- 
itheta  "bathyzonaa",  suzonos  and  ohallizonoa"  indloate  .rhat 
itnpoptancs  /tas  attaohed  to  the  preaefloe  of  the  belt.  nid  tne 
t?fO  laat  refec  to  the  mannep  in  which  was  arranôed  th9  bslb  or 
the  more  or  lésa  cioh  naterial  oooipoain^  it?  It  is  difficulfc  •  ) 
aay.  As  for  bathyzoaos,  an  explanafcian  of  it  is  ^iven  that  is 
oonfironed  by  tha  oionaments.^  This  alludes  to  the  vevy   deep  nul - 
lo*  tnat  iè  îEade  in  the  fallioiJ  drapery  by  tha  very  tiéht  belt 
aroand  the  ^aiat.  The  cDOpe  anarked  ia  that  hollo*,  toe  move   slea- 
der  338(B8  tha  waiat.  The  teae  bpanalation  of  bathyzonoa  «roula 
then  be;  peoiarkable  By  the  alenderneas  of  the  «aiat.  We  hâve 
stated  the  inaistence  with  ihioh  the  Vyoeaaean  artiat  emobasi- 
zed  by  exaâôeratinë  tha  rédaction  taat  &he  trank  ahowa  abovc 
the  hipa.   A  slander  atatare  .«aa  tnen  oertaiolv  reéarded  aa  a 
beaaty.  Tt  aonôinaed  to  ba  ao  dariné  tha  followiné  aée.  That 
ia  «hàt  the  poat  had  in  vie*  ^hen  he  sâid,  that  A^amemnon  ba-i 
the  haad  and  eyes  of  Zeaa,  Afno  pleaaed  fco  laancû  the  li^htnin^, 
the  lenéth  of  the  belt  of  Area  and  the  bceast  of  Poséidon. ^The 
aacBe  tendenoy  is  verv  apparent  in  the  paictinéa  of  the  vaaesof 
the  Dipylon.  Theip  proportions  are  maoh  elondated'  tn>-   pecal  - 
arity  of  foroo  that  *e  hâve  indicated  are  foand  every^here,  an- 
oûè   tha  nen  aa  well  aa  the  noiuaa.  Tn  fe^Tiale  fiéurea  tne  compPBi' 
sion  prodaced  by  the  belt  contribated  nacn  to  accent  tne  effeit 
of  thinnesa  soa^ht  by  tha  deaiéner. 

Xo\e  Â.p.2eP.  ^VstoVre  de  V^^rt.  VoV.  11,  ?\f.  205. 
Mo\e  S.p.î.eP.  ètMàx\\.cto.  Be\\r8|e.  p.  \20-i2,\. 
Mo\e  l.v.2,ei«.  ^Vst©%t!«  de  ^-''^^rt.  VoV.  W,  p.  ^12> , 
MoXe  Î.p.2e9.  iVVod,  11,  ^7?-àTa. 

Tf   the   heanos,    paploa   and   pharos    fere   andePi^ariBents   lika    tik' 
tiinic   for   œao,    tne   feosiaine  coatasè   farther   ooipriasd   a   f^raafc 


1^0 

79il,  that  the  ôpio  posta  oall  "obredemnon  or  chredamaa,  obaU 
yotre  aod  orialynarna.  "  The  apeoiea  of  sha^rl  daaiénated  by  theee 
tbree  teriBB  «as  aaaally  placed  on  'be  baok  of  tha  head,  leaviaiô 
the  faoe  ancovered,  and  huaé  on  the  baok  and  sboaldera.^  3nâ 
8863  it  /lora  thQ3  on  a  reliaf  of  i^parta,  tba-  is  one  of  bh«  to 
oDoat  aQoieat  cDonudeots  of  "^reek  soalpture  (Rié.  14^).  Tûe  ^on- 
en  only  oover  the  face  *heo  they  deaira  to  remain  ankno/in,  or 
to  aeparata  theoaselves  froa  the  «opld  *h9n  ffiourniné.  ^han  /yo  ri- 
en ooaverae  nith   rnsn,  the  riilea  of  propriecy  reqaired  them  to 
half  conceal  the  aoe  nil     the  haod,  tha  veil  dra/fû  on  one  onsskj 
Tbat  18  the  attitade  tûat  tne  Odyesay  Jîivea  te  Pénélope  «heo 
3he  ahofa  haraelf  to  the  saitora;   it  ia  freqaantly  repreaentrd 
in  the  acohaio  monaments,  Ooaaatry  loat  nothing  thaa.  That  ées- 
tupe  by  plaoiné  aalf  tne  face  in  ahado^  only  mada  the  value  af 
tne  P83t  greater,  aad  éavs  a  aioat  éraceful  ^lo/ement  io  the  arns, 

The  neaddpesa  on  .fhioh  ^aa  pl:icad  this  sha^l  ^as  qiiita  ooaip- 
lioâlsd,  ât  leasu  for  «oiiian  of  nién  r-ank,  Vh^t  beat  éivea  i-i- 
idea  are  'ù\\^   vacaes  >  invaliob  Romep  relatas  ho«  AndroûDaona,  ^li- 
en ane  leapns  the  dsath  of  Hector,  tears  off  ail  thdit  sho  h^s 
oa  nap  baad,  to  leave  hep  flofin^  haip  falliné  do^rn  n-ep  baok, 
('opaek  poeiu). 

Kote  2. p. 270.  lV\od,  XXll,  A^p-ATO. 

What  Hooaep  oalla  "gleaisiné  ties"  is  tûâ  entirety  of  tnat  Qe- 
addpaaa,  «hepe  tha  ^leam  of  the  métal  nin^leg  ^ith  tne  vivid  •» 
and  vàPied  oolops  of  tbô  fabpio.  The  "aoopyx"  ia  a  oostal  diader. 
aifloilâP  to  that,  fhioh  in  anothap  papt  of  tne  Tliad  la  taPDDsd 
"ataphana"  op  .aBOiiii.  the  ''opedetDnon"  la  tne  vsil  falliné  do^û 
on  th«  nape;  bat  .«hat  aiaat  be  andepstood  b?  tne  "kekpyphalos" 
and  by  the  "pleote  anadeame?" 

L.exioo^papheps  do  not  éive  a  pr-cise  iafinitiDn  of  tne  "kak- 
pypoaioa,"  and  foc  ^  soron^-p  reaâôn  iht^    kûO.i  notniné  of  tne 
"anadasBCé"  Tn  tha  paintinés  of  Rtpapia  is  fonnd  the  moda  of 
ad.jastnnent  by  «hioh  is  baat  explaiaed  the  raisn  and  pose  of  ^^\- 
dponaona,  and  tne  varioas  tarma  dpoaoed  nepe  by  the  poet.   tn 
Tnape  are  fpaqaently  aeen  .«onaen  oovapad  by  a  hiéh  and  atiff 
bonnet,  that  entipely  covepa  the  head  and  only  alloua  to  be 
aaen  a  narpo^  band  of  baip  aioné  tne  bPO«;  it  terminâtes  bahiri'i 


by   a  baok  aaoQ  raiaed.  Où  toa  front  that  ùaaddireas  ia  soTaetiii- 
OB  «aoloaed  by  a  isetal  diadano,  tne  ampy  (!?ig.  114).  ?arth«p, 
at  tbe  8418  place  are  one  or  asvaral  banda  of  clotb,  aad  bi^h- 
er  at  the  top  of  the  head  id  a  3ort  of  oasbion  or  fringe,  r»hk;li 
ia  bûth  an  orûaneût  aod  a  band  (wiû,   14S):  the  band  is  inteod- 
dd  to  fil  io  plaoe  the  boQoat,  *hioh  bas  no  atrioéa,  A  bonnet 
of  fcha  saae  kind  and  attaohad  in  the  sanse  raannar  ^ae  #orn  by 
tha  Tonian  foaan,  at  leaat  in  certain  diatriote,  Tbia  arranôe- 
aBôût  (fas  not  in  jae  avery^here;  no  mention  of  the  kekpyphalos 
13  cnada  in  tha  ?ery  detailed  description  of  tne  toilette  of  J 
Hsra;^  the  éoddaas  appeara  to  plaoe  the  "kredeninoQ"  itaalf  on 
the  head  over  the  hair.  The  moarniné  of  Andpoaiache  farniahed  t 
tne  poet  «rith  ths  occasion  for  recallin^  to  his  nearera  the 
sinsialarity  of  aoma  local  faahiont  and  we   ahould  hâve  to  raco^- 
nize  in  the  fringe  of  tfaa  sîtrasoan  œonuoQents  the  plaited  ban:3, 
Thia  fpin^e  ia  placed  on  an  elevatad  point  of  the  neaddress, 
i^hiort  aaeffia  indioated  by  ona  of  the  eleaienta,  that  enter  into 
tba  ooTspoaition  of  that  aabstantiva,  by  the  préposition  ana, 
^oise  hâve  d%fired  to  aea  in  the  anadesaie  a  ribbon,  that  is  kn- 
atted  in  the  tresses  arrauéed  as  a  chl.éaon  oû   in  plaits,  Tf  t 
thia  /frère  ao,  oonaidarable  tiiae  ^oald  hâve  bean  raquired  to 
looaan  trie  knots.  On  the  oontrary,  fith  tne  interprétation  t,n  i- 
,ie  adopt,  nothinë  is  eaaier  to  anderatand  than  t.he  tnoveinert  or 
AndroBaone,  Hec  nand  roaghly  tears  off  the  vail,  diadefn,  frinL>s 
and  tne  bonnet  thaï  it  rétama.  [Jnder  the  aot  of  har  oarved  fi  n- 
ôera,  ail  ia  reoQOvad  at  oace  and  falls  to  the  -éroand, 

There  is  aonathing  of  the  sanae  raaearoh  in  the  h^addcasa  of 
tho  inan.  A  namber  of  /arsas  in  tne  epio  poets  atteat,  that  the 
apio  period  and  fonians  of  that  time  *ore  very  ioné  haie.   If 
this  oair  flo/»8d  fraely  over  the  shoaldara,  at  laaat  in   cert- 
ain tribes  it  faa  held  by  aetal  olaaps.  Tn  référence  to  the  Tr ^' 
jan  ^.aohorbos,  tha  Tliad  spaaks  of  bia  ''caria  retaûied  by  éoli 
and  silvar,"  Shàl   held  thoae  locks  ^ara  soirals,  mad'?  of  net^  ' 
#ire  in  aeveral  turna,  apirals  of  *hich  nuneroua  turna  are  fo- 
and  at  Troy,  in  tn  f  toiba  of  Vyoenae,  in  ^eotla  (R'i^.  14^),  at 
Olympia  and  in  Rtraria,  As  for  the  beard,  it  aeeaa  to  hâve  bae  n 
forn  around  tba  naok  and  loné  bensatn  the  chin;  «ith  the  jppef 
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lip   ahavec^   as   in   Im   'v'yvoeaaean   a^a.      Tb»^  aaa  of  the  razor   /»ad 

9 

(naon   extandad,      *nd    ^hea   Atbena   reatores   to   'Ilyaaea,    traaafor- 
ned   into   a  mendioant,    his   beaaty   as   a  hero,°hia  ohin   ie   ds^al- 
ooed   a   beard  of   a   blaian-blaok.  ^   Aiways   la   aieation   of   tue  cnixi, 
#Qea   tna   Doet  speaka  of   thd   beard    tbat   i^poffs   or  (ibitena;    nev^ce 
ia   aay   allasion  D&ade   to   tbd  aQoaataohe,    for   *hicb   tha   Romaric 
laû^uaée   naa   ûo  aaœe. 

Kote    \.v.î'?ï*    \^V«\o\,re    àe    Vl^rt.    VoX.    Yl,     p.    P12,    ¥V4.    ?.P\. 

Mote    2.P.2T2.    iVVoi.    X,     \73. 

f?roiij  ail  the  preoedioâl  observations  it  reaalts  tbat  tha  Roi.- 
erio  oostaies  alpsady  ia  ao  lontfer  tbe  ooata»©  of  ppioiitive 
Sraeoe.  Tbafc  aaeisa  to  hava  preaanted  t#o  différent  forma  for 
tnen.  In  tbe  toaiba  of  Myoeaae  bave  been  foand  in  tboaaaûds  leâ- 
V83  and  poaads  of  Ëold,  tbat  siuat  bav»  been  se^n  on  pieoes  of 
olotb.  Tbiaa  oveciaya  ooald  ûâ#e  beea  olaoed  only  on  very  aiiiDl  e 
éarmeûts,  tbat  oovered  tbe  entire  body,  on  vestments  lika  lonf 
robes  and  falliag  to  tbe  feat,  in  *bicb  aaveral  peraonaéea  a^. 
dreased  la  iataélioa  of  tb?  Vyoenaean  epoob;  bat  tbosa  ara  kui- 

é3  or  priaats  tbat  tbaaa  ima^ea  aaaai  to  reprasant,  ^hioh  ari 

4 
fartbar  qaite  rara,   Tbe  naibar  ia  vecy  maoh  éreatar,  ^bera  m 

nadity  la  alm  si  oo.cpldfca,  oc   tna  olothmé  is  radacad  to  a  sol'C 

of  draffers.  Tiioaa  are  ordinary  fiôaraa,  hunters  and  larriops 

1 
m  aoalptaPd  and  i^lyptios.   Mo/»  tbat  sxtpaiBe  aisplicity  of  co-^i- 

tama,  îfbiob  does  aofc  saaœ  to  sait  tns  clioBate  of  '^peece,  doe3 

not  ora  divine  a  peoaaant  of  tna  babita  of  an  alaoat  aavaée  li- 

fa,  afc  laaat  as  a  inennopy  of  tne  tiae  befope  tbs  indaatpy  *a3 

auffioiently  davaloped,  bha  body  faa  hapdened  by  loné  castoaa 

to  beap  atoPODa,  and  raya  of  a  barnin^  sjn  m  aaiHiisr,  ^itn  tû- 

pi^ops  of  tne  nopih  iind  in  vintep? 


.  J    v)    ...     ) 
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270,     k'2\,     h22,     U?,     Â2e,"     ■  k'i\. 

oTve    con    aee    \\ve    tuTr\V.c-,    XV^Va    \.e    t^e    \Dose    \Vio\    représente    o    ^\\<^ 
ot    vBOvrVorft    (,^V8\o\.Te    àe    \^î^r\.    Vo\ .    Y\,    ?\-#.    A<;>TV,     ^- ^    ^^  »    «o^»^ 
b\^    a    \j60»oxv;    \p^^    '^s    tVvV»    vjoae    reoWv^    t\t     We    i4\nceT\*«Oï\    o^e*?    loul^ 
\l    T\ot    fee    Tot^ver    conXevpoTatveou»    «\.\\\    pro\oo\.\Vc    \3oae»,    «\.tV* 
«V\\,o\\    S,\.    presexvte.    a\.i^|u\.or    oivo\o4\ee?     i?o\\Ver,    ?ev>.     j^rcV  .     \"r''^- 
VPÇiT,     p.    \9-23'\7    T^e    àout\    remoViva,     eo«f    ot\er    \.\^e    d\,»cov)er\^    o- 


IQ  the  time  of  Homer,  toa  use  of  ths  tanic  hai  beooms  ésaar- 
al;  theaosforth  aiBoaé  tne  Preeka  it  ia  tbe  eaaential  part  or 
toe  luaaoulioe  ooafcaae,  and  ^bat  doee  aot  aaetfi  debattbie^  ,  conail 
3Pinô  the  opiôin  of  the  noci   ohitoo,  ia  that  the  change  -ras  3 
oaaaed  by  the  effaot  of  pelationa  nada  fith  the  ^aisitaa.  -e^?- 
iag  aach  a  ooavanieat  gapment  on  tûe  baoka  of  Sypian  naaponan- 
ta,  the  Ipeeka  leapned  to  apppeoiate  its  advaatas^ea»  to  borroy 
it  from  ttiem  was  a  firat  ad7anoe,  ?hat  i^smained  to  do  «aa  to  ^ 
éive  the  taaio  an  eleganoe,  that  it  ooali  aot  ratai i  in  ths 
thia  30à  dry  folda  of  linen.  The  olaaaical  a^e  jftll  ppovide 
fop  that  by  siibatitatinjî  »ool  for  linen  in  makiné  that  ahirii, 
and  by  akllfally  atili7;in^  tbe  belt  so  as  to  mak^î  tûe  fabpia  ? 
expoaed  and  to  arranée  ita  folda. 

Tt  ia  iiDOsaiblô  for  laeQ  of  the  Mycânaaan  Aûe   not  to  nave  Mi 
aoffiâ  fiiné  resarablinâ  uha   cioak;  bat  theo  tnis  maat  baye  bae 1  i 
oioat  freqaently  only  tûa  akin  of  an  aninoal,  and  had  no  forn  p 
oeouliar  to  it  and  oonadopated  by  oaatom.  Tbat  spécial  fopin  >^ 
Doaseasei  aaooné  the  îoniana,  aaoné  nhom   tbe  epic  posta  lived; 
it  /f a  £  oalled  ohlaina.  Ho*  doaa  tha  oblaina  differ  froa  tûe 
alaasioal  ûiaatioa?  Tbe  reply  ta  that  oaeabion  la,  that  it  i:^ 
oot  to  ba  aaked  fpoii  tbe  .noûuiBenta;  /»6  bave  none  to  cite  ooni:-" 
empopanôoas  «ith  tha  apio  period,  and  nhea   art  aiifiîût  be  auf- 
fioiently  advanoed  fcbai  fche  iBOvemsnt  of  the  dpapery  «aa  olear- 
ly  indioated.  ?5till  ons  saes  froa  certain  *opds  of  tbe  poet, 
that  there  *aa  a  differenoe. 

A3  a  fjanepal  Piile,  the  hiaation  had  no  othsr  ornamant  than 
a  border,  /fhare  tbe  motiva  of  tbe  deaiôn  ^aa  very  aiioie,  ni 
tbat  sheted  by  Ite  oolop  on  tne  dead  ,ïhite  of  tbe  ^aolen;  aoo- 
opdindily  it  lant  itaelf  to  ail  a  panéenBenta,  In  the  oontrapy, 
tne  cfilaina  *aa  ornamented  by  pioh  and  variad  daaiéna,  an  or- 
naaseotatioa  that  it  was  dasipsd  to  aho^.  [f  Melea  eibroidarsi 
a  battle  soene  oa  a  diplax,  this  ^aa  not  to  ooaoeal  it  ander 
the  folda  of  tbe  oloth.  Thspe  i   only  one  plaoe  wbepe  tbe  pic- 
tape  tpaoed  by  har  neadie  coald  be  ^all  in  7i9<;  that  ia  tba 
bpoad  field  fopiaed  by  tba  oloth  00  tne  baok,  ppovided  that  it 
fall  atpaisiht.  Thua  one  ^aa  led  to  a  ayametrical  appanédiBent 
of  tne  mantle,  placed  veptièally  over  tha  t*o  shoalders  like 
a  ohaaubla,  ani  paphapa  ao   othap  ^as  kno«n,  «bile  latar  there 


9s6 
ifould  be  many  différent  ^aya  of  clothin^  oqô's  self  iû  tba  ni- 
onation,  faahiona  tbat  ohanée  *it  tbe  âge  of  the  iadividual3, 
fiith   theiP  sooial  posifcioû,  aod  iiith  tëe  oooiipation  to  fhicn  t 
th3y  ^are  devoted, 

The  saDae  observatiOD  ie  far  the  féminine  oostame.  Tt  diffàra 
vary  aenaibly  fpoin  that  koo^n  to  us  by  the  fiéared  uonumenis  of 
tûe  Achaian  aée'  tha  adoption  of  ths  brooch  ohanged  ita  oharao- 
ter.  The  peploa  of  tha  heroinea  of  the  spic  poeiiia  plana  the 
aarae  part  aa  boat  of  th3  Athsnian  woaiôû  of  the  S  th  oentary; 
there  ia  tbe  aame  out  and  the  aame  fasteninéa,  bat  as  indicac- 
ad  by  the  spithet  batbyzonoa,  it  ia  dra^n  cloaea  above  the  hios, 
tbat  aapprôssds  or  reduoea  the  folds  ia  the  apper  part  of  hhâ 
^arment.  Résides,  like  the  ohlaina,  tbe  HoBeric  peploa  ia  tiné- 
ed  ifitb  vivid  colora  on  /rhiob  play  the  opûamaatal  tnotivea  of  a 
oolor  in  a  tone  différent  froiB  tbe  ground,  and  bere  alao  tne/ 
mast  désira  tbat  fcbe  eyea  of  tûe  apeotatop  aboald  loae  iiolhiii^ 
of  tbe  daaign.  Tbat  very  oataral  «Isb  led  to  aiiplifyiné  ihe 
folda,  ifbiob  itoaid  not  nave  failed  to  interrapt  tba  develoûns.; t 
and  affeot  of  tba  décoration,  ^ofi   to  tnaka  proiBinent  tbe  fon^ 
of  the  body,  to  follo<f  them  aod  to  olearly  aooent  tbe  pcinoio-il 
linea,  there  are  raally  only  fabrioa  of  a  ainéle  oolor,  Toât 
is  beoauae  it  rfill  dae  only  tboae  fabrioa,  tbat  tbe  Greek  co^- 
tame  in  tbe  beat  centariaa  of  tba  art,  «ill  be  eapeoially  Irij 
of  tbe  aoalptare.  Sucb  aa  ^e  raprasent  it  for  tha  neroa  of  -o- 
mer,  it  already  baa  aoaetbinô  of  marit:  bat  it  doea  not  yet 
bave  tbe  elaoïenta  tbat  ooaapoae  tba  entire  part  aaitinô  tbeai, 
and  its  faalt  is  in  its  variad  ooloriné  on  tbe  one  band,  ànl 
on  the  other  in  tba  rédaction  at  tne  «aiat,  tbat  reaults  frai 
tne  aaoda  of  aainé  the  balt. 

What  ia  trae  of  tne  peploa  is  like^ise  ao  of  tbe  feœiniûe 
.nantie,  rjnder  di  ferent  namea  given  to  it  oy  tne  epio  lanôaa^^ 
thia  aeeraa  to  nava  oeen  nearly  alwaya  plaoed  on  tbe  bead,  sj  a 
to  oover  tba  ahoaldara  and  baok,  rt  bad  no  amplitude,  ^nd  eso- 
eoially  not  tbs  fr33doiii  of  oharna  of  ^.ba  hiiafeion  ir  /ibioh  ac^ 
/fraopsd  tbe  terra  cotta  ataUea  of  tbe  olaaaical  aée,  «iiib 

aaob  oûarmin^  fancy, 

Tbe   haaddreaa   ia   also  ratbâr   beavy:    Its   appearanoe  is  coioli- 
oated   and   formai.    Tbe  oonteuporariea  }of   Hoiar   anoond  inen   of   ni5û 
birth   adiuâtted   abandant  hair,    nhiob   fell   on   tbe  nape  and   ao   - ■  •■" 
aides  of   the   face  in   lonsS   looka,    often   beH   in  aoirala  of   î?oii 
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of  goid  Dr  siiver;  oq  trie  ooQ.rary,  fram  Cae  time  /mea    s 
statuary  f iouristied,  tne  scuiptDr  (ïeII  pieased  ûimseif  oy 
increasLQg  saort  aai  Cûick  Idoks  cioseiy  pressed  to    Lue 
orow,  teoapies  aad  eara.  It  wili  oe  tne  sa,ijt;  for  the  woiiiei!. 
Tney  wiii  omit  one  DOQaet.  At  most  taey  «iii  retaia  a  ii- 
oah    veii,  taat  wiii  oover  oaiy  tQe  oacit  of  tae  aead;  oui 
iiiost  freqL^Qtiy  for  tae  m  «ili  suffice  a  siOQpie  oaad  to 
retaiû  tae  aair,  iviiose  ivavy  mass  .viii  forai  a  inaryeiioas 
eaciosiire  for  tne  face. 

Iq  tne  structare  of  tne  nigQ  aeaddtress  tnac  coaceais 
tae  eatire  ûeaà,  in  tae  pieasure  taken  in  vivid  coiors  a 
and  GOiTipiex  designs,  la  tnat  seeking  for  a  rigoroas  symine- 
try,  taai  présides  over  tne  arraQgement  of  tne  ciotûing 
and  tne  nair,  finally  m  tne  iuxary  of  jeweis  tnat  largeiy 
extena  over  tae  oreasts  of  women,  in  aii  tnat  goid  mingi- 
ed  ivita  tne  pendant  iocKs  of  t-tie  asen,  tnere  is  a  remnant, 
a  stiii  sensiole  traoe  of  bûe  Wycenaean  taste  ana  tne  or- 
ientai infiueace.  At  Myoenae  «as  a  passion  for  tne  preci- 
oas  aietais,  for  jeweis  of  aii  sorts,  and  frooi  tne  Orient, 
Greece  iviii  aiways  oorrow  tne  type  of  .iiany-ooiored  fapri- 
03,  .vnen  needed  for  certain  uses,  caarged  wita  eniDroider- 
lesand  v^ery  snowy  ooiors.  iet    aiready  a  reaction  is  proo- 
oanced  and  otner  teadeocies  are  iDanifested.  if  tne  neros 
of  tne  liiad  are  oharoiei  oy  oeautifui  and  ricni/  decorat- 
ed  arflûs,  one  does  not  see  tnat  tney  nave  on  tne  Dody  any 
ornâuea   otner  tnao  tnose  spirais  tnat  enciose  tneir  aair, 
and  one  oannot  affirn  taat  aii  aave  recourse  to  tnat  orn- 
ainent.  It  even  see:iis  tnat  tney  regard  as  unseeaoiy  for  a 
warrior  tcie  custon  of  v^earing  jev.eis;  /je  beiieve  tdat  is 
foand  tne  expression  of  tnis  feeimg  la  a  verse  of  tne 
liiad,  Dûere  tae  poet  says  of  Ampaidiacos,  a  caief  of  tae 

Oariaûs,  tnat  "ne  «enL  go  oattie  .^itn  ^ioia  on  niflcseif ,  i  i  ko 
1  .  > 

a  g  1  r  i  .  " 

Ko\e  \.p.275.  IA\,aà..  11.  87  9. 

Tûea  tney  are  aireaay  m  tae  ?ay,  tnat  aiast  iead  to  tne 
adoption  of  tne  siicpiest  and  nooiest  of  aii  costaines,  tne 
Greek  costuŒie,  saca  as  ne  aduire  m  tne  jiost  perfeot  oion- 
Uiiients  of  statuar/.  i'ne  principie  is  estaoiisned;  out  jia- 
Qy  years  are  reqaired  to  prodaae  its  effects.  in  tae  uar- 
bies  and  on  tae  vases  of  tne  /  ta  and  6  tn  cen tiiries,  tne 


253 
ûeadàress  and  drapery  retaia  much  of  tiiat  camplexi  ty ,  vaio 
suiflptaosity  and  stiffaess,  that  seems  to  as  to  oharacterize 
HoiDeric  ciotûiag;  stiii  ïvom   oae  geaeratiDQ  to  aootner,  ta- 
ey  are  inodified  siowiy  oat  sareiy,  ïq  tae  sease  taat  we  na- 
ve  iaiicated. 

He    sûoaid  ûa^e  iiiiei  to  coaiineat  on  aad  ho    liiuatrate  Hoiier, 
t.0  iûvoke  tûe  t'igared  monuaieQts  aaore  freqiieatiy;  but  we  oou- 
id  scareeiy  do  so  «ithout  referriog  to  works,  that  are  ac 
ieast  oae  or  two  ceaturies  èater  tnaa  tûe  epic  period,  aaa 
fasiiioQ  coaid  iiave  changed  in  tne  iatervai.  îhus  taere  is 
a  risk  to  raa  in  tne  use  of  tae  iaoer  documeuts.  Oae  oan 
ooly  use  them  very  discreeti.y.  Tfie  ooiy  monuiDeQts  that  aaDe 
in  an  epocn  yery  near  tne  tiaie  wheû  tne  two  poems  were  goji- 
pieted  ia  lonia,  are  tiie  vases  in  tae  geometriGai  style;  o 
Dut  uafortunateiy  tae  isages  thereoQ  are  too  suoiaiary  to  3at-| 
isfy  our  curiosity  on  tûe  suDject  of  costume;  tae  paioter 
aas  given  tae  appearaace  of  audity  to  aeariy  ail  nis  persoQ-| 
âges  of  DOtû  sexes.  ïet    tne  ciotûiag  is  sometimes  indicated 
(?ig.  59)»  ^^'fi'   tnere  oq  ttie  rugs  stretcûed  on  tne  funerar/ 
oeds,  taere  is  not  tnat  diversity,  tûat  ricûness  of  décora- 
tion, taat  accordiag  to  tae  descriptions  oc  tûe  poet,  seeu 
Lo  nave  been  presented  by  tae  fabrics  taat  ae  aad  under  qis 
eyes.  Ail  taat  one  finds  m  tae  ciothiog  of  women  aad  in  l 
tae  tapestries  of  couches  iP^-g.  6)  is  tae  caessboard  desigo. 
It  is  furtaer  possible,  that  men  did  not  taen  possess  at  'i 
Ataeos  tae  beautiful  faorics  made  oy  lonia,  wita  tae  aelp 
of  oaodels  furnisaed  oy  Parygia,  Lydia  and  Phoenicia.  In  tae 
9  ta  aad  3  th  ceat)iries,  Asiaa  Greece  tas  much  more  iadust- 
rious  and  wealtay  than  fiuropean  Greece.  Its  princes  >vere 
masters  of  a  fertile  soil,  earicaed  by  overiand  and  maritiiô 
comiDerce,  aod  displayed  a  luxury  oot  rivaied  oy  tne  Supatri- 
des  at  Âtnens,  wao  iid  aot  aave  tae  saoïe  resources.  Attica. 
aad  never  been  fertile,  and  taere  «as  yet  oniy  a  marsh,  «n- 
ere  tae  port  of  Piraeas  iviil  iater  De  opened  to  tHousands 
0  f  s  h  i  p  s . 
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Gûapter  V.  Gênerai  Gaaracteris tics  of  Art  duria^  Lûe| 
ï^io  Period. 

ProiD  Ëgeaa,  Acliaian  or  Myoeaaeaa  Greece,  as  oae  prefers 
to  caii  it,  to  the  Greece  taat  was  alowly  coastitated  at- 
ter  tûe  invasiOQ  of  tûe  ûortaera  tribea,  there  is  a  seasio- 
ie  retrogressioa,  a  aioaieûtary  dimioutioQ  oî    iabor  aad  weal- 
tû,  as  of  art  aad  iûdastry.  That  prehistoric  Greece  tiiat 
Qas  beeû  recoaqaered  frooi  obliviOQ,  tûaaks  to  the  discover- 
ies  of  ScûiieaiaQQ  aad  Qis  eaiulators,  iiad  iadustrial  centres, 
waere  aoder  the  protection  of  opuient  ciiiefs  and  friends  ot 
iuxary,  tnere  iaoored  groupa  of  artisans  among  wQom  tûe  se- 
crets of  tûe  trade  were  transmitted  from  génération  to  geo- 
eration.  The  works  that  left  tnose  ^orkshops  i^ere  distrioa- 
ted  not  alone  in  aii  orientai  Greece  among  congenerate  tri- 
bes;  they  were  carried  oy  »ay  of  the  sea  even  into  distaat 
couatries. 

Tûe  fforksûops  of  Mycenaeaû  ceraaiists  aad  in  Sgypt  one  oi 
their  principal  oaarkets;  by    tûe  faith  of  tae  paintings  of 
certain  Sgypti'aa  tombs,  it  even  seems  that  also  sotûetimes 
the  iTorks  of  tae  goldsiniths  of  Mycenae  took  tae  same  cour- 
se. If  taere  were  a  history  of  those  societies  or  inerely  .. 
poetry  taaL  refèected  taeir  image,  Cnossus,  Orcûomeaes  aQi 
Mycenae  wouid  find  tûeinselves  mentioned  in  tae  saine  chapter, 
as  m  tûe  later  aistory  of  Greece  are  Sphesus,  Miletus,  Cii- 
aicis,  Corinth  and  Atnens. 

In  tne  Greece  of  the  ID  th,  9  ta  and  3  tû  centaries  was 
notaing  sinilar,  to  judge  of  it  by  tae  Homeric  poejis,  tae 
oniy  documents  taat  give  any  idea  of  tûe  iife  of  tûe  mea  oi 
that  time.  If  there  were  couatries  then  famous  for  the  exc- 
eptionai  quaiities  of  the  products  derived  froja  them,  taose 
couatries  were  ail  situated  outside  îuropean  Greece.  By  nu- 
merous  traits  oae  divines  that,  tae  Greeks  of  that  tiine  exu- 
erienced  no  embarrassaient  in  recognizing  tne  superiority 
of  foreign  industry.  The  swords  forged  oy  tae  Taracians  avc 
aii  the  more  appreoiated.   Under  the  fingers  of  the  Lydians, 
ivory  loses  its  ^hiteness;  it  is  tinted  witn  pucple.   Ooje- 
cts  of  price  are  brought  from  Sgypt  and  increase  tae  iuxar/ 
of  Menelaus.  The  cuirass  of  Agameanon,  a  larvel  of  art,  is 
a  gift  from  Ringras,  king  of  Cyprus.   It  is  particularly  ? 
Phoenicia,  for  the  con temporaries  of  tae  poet,  taat  is  tne 
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oiotner   of    beaatiful    works   oï    every    sort.    AmoQg    ttie   différent! 
citées,    eaoû   of    «nicû    aiiist   furaisû    its    stiare   oï    exporta,    Si-i 
doQ    waa    30    euiiaeat,    ttiat   at    a   distaaoe   aii    tae   cities    of    ^ 
PQoeaioia   «ère   oonfouaded    with    it    ia    tiie   eyes    of    tiie   GreeKs. 
SidoQ    is   a   oity    rioii   io    broaze,      aod   that   «îiere   are   aiost   s 
skilfaiiy    «roagût    the   precioas   metals,    accordiag   to   tûe   évi- 
dence  of    tne    ti^o   caateras   of    siiver    that   Ptiedimos,    kiag  ot 
tûe   SidoQiaas,    preseQted    to    Meaeiaas,    aad    the   aecklace   ot 
aoiber   and    goid    tnat    served    tiiem    to    amase    and   deceive    ttie 
«omen   of    tne   noase   of    tae    prince    at    Syros.      Wnat    one   no    iess 
admires   are    tne    prodacts   of    the   wooQen    of    Sidon,    aneqaaled 
etnbroiderers.    The    peplos    tnat   Hecaba  offers    to    Athena   as   d 
gift   »orthy    of    a   goddess,    was   ornamented    oy    tne    women   of   3 
Sidon.      Men   envied   ûioQ,    «no   like   Clesios,    fatiaer   of    fiumea, 
possesses   a   Sidonian    feoaale    slave,    wno    ''kno^s   hon    to   make 
Deautifai    works."      If    ttiose   objects,    contended   for    oy   aii 
tnat   could   pay    tne   price,    «ère   distributed    in   aii    parts   of 
tne   Srecian    «orld,    the   Syrian    manufacturer   did   not   await   di 
ûoaae    tne   coming   of    purcnasers;    lie    went    to    tnem;    iie    had    tae 
gift   of    ubiquity.    In    tne    course   of    ais    taies,    cioiiier    aentijns 
tne    presenceLof    Pboenicians    in    aiany    places,    in    Sgypt,      «nere 
tney    remained    permanen tly ,    in   Crète, ^    at   Lemnos,    at   Itnaca 
aodiia    tne    mythioai    island    of    3yros. 

Ko^e    i.v.'^'78.     l\-\,<ià.     XXIII.     560,     561-,     807-S08.     It    ftaa     oeei\ 
a8\^eà    vV\e\.X)\.|,     L^epov^^    \\omev  \a^vjte ,     p.     12."^,     \ûy\eth,er    t\\o«e    î 

a'^^à    a\    ttve    ^oo\    o^    )k\. ,    ?0bt\4e.a.     «\\cxt,    tvaa    \.aiivjkced.    \xa    to    ve^^- 
ect    ttvat    ciOA  5®ct,ur  eta ,     t\\at    Ttvractatv    c\,o\\.\.zat\,OT\    a,vvao.ra 
to    ivaoe    ^aà    tta    o>aa    or  t|,taa\tt>^ .  i^T^^e    aa*e,     Ctvap.l'^.    1    at\ou\.à 
rattver    bet\,eoe    ta    ex    centre    o?    «vetat  tvxr  ê,toà\    taùvnatr^    aaato- 
|,oaa    to    ttvat    aeattoneàb    to    ua    a^^o^4    ^^*2.    C\\a\.»A\)ea    o^     l^ata    ^A- 
aoT ,     B^    t>tve    rovxtea    ^ro(ti    t\ve    KortK    caoïe    to    ttxat    reètoïv    t^ve 
proceaaea    a.(\o,    v>'BOkttVcea    o^     tt\at    taàvkatr^. 

Kote    2.9.278.     IVtaà.     1^,     141. 

Kote     i.9.278.     Oa^j^aae^.     IV,     \25-i32. 

Kote    iv.p.'^TS-     Ittcxà.     XI,     I<â-28. 

Kote    5.9.278.    Oà^aaa^.     XV,     425. 

Kote    6.9.278.     Ittaà.     IV,     615-619.     See    Ittaâ.,     XXIII,     745", 
Oà^^aei^,     XV,     415. 

Ko-te    7.9.278.     Ittaà.     VI,     28"d. 


Ko\e  8.9.278 

Ko\,e  l.p.îTd 

Ko\e  2,p.27B 

Kotc  8.\).27d 

Ko\e  4.9»27^ 

Ko-te  5.9.2Tâ 
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Oà^sae^.  XI^  418. 
Oà^ôse»^.  XIY,  288. 

I\\.aà.  XII,  745. 

l\.\.(xà.  XV,  482. 

IV\.ad.  XT,  4^5. 
Whiie  tûe  poet  tlias  âttactiea  tjae  ticket  tD  a  certcila  t'or- 
eiga  ivorksQDp  on  eaoQ  of  the  wrougat  peadants  meationed  iop 
tûeir  ûigû  vaiae,  ae  îoes  oot  take  tne  same  oare  *ïita  re-^ard 
bo  tiie  objeots  QOt  of  exotic  origia.  Wnea  it  oonoeras  aniis, 
tooia,  jeweis  or  fabrios,  ne  does  not  iadioate  tae  source, 
ivaicd  seems  to  indicate  that  tne  quaiity  is  everywûere  Qcitr- 
ly  equal.  A  single  time  in  regard  to.the  stiieid  or'  Acniiies, 
ûe  aames  tne  '/rorkmaa  Tyohes  of  dyie;   yeo  we  do  aot  evea  K 
kaow  if  it  be  neceasary  to  recogaize  as  the  aative  place  of 
Tycûes  the  iittle  Beotiaa  city,  that  later  bore  that  name. 
Ko\e  6. p. 279.  lV\aà.  Yll,  221. 

At  taat  epocû  in  Qreece  were  executed  in  tne  hoiise  by  tae 
meaibers  of  the  family  certain  labors;  sucû  as  apinaing  ot 
fiax  and  wool,  weaving  and  the  inaking  of  garments.  A  single 
time  is  inentioaed  in  the  epic  poems  a  poor  «Oman,  tnat  occ- 
upied  nerself  in  fcne  préparation  of  ivool  oatside  the  housa. 
Tnere  is  a  oeginning  of  iadepeaden.  industry,  but  a  very  h 
weak  coBuneacemeQt. 

Xo\e  7.^.279.  IVvaà.  Xlll,  4^8-435. 

As  for  otner  labors,  tnose  in  the  province  of  men,  there 
were  henceforth  men  of  the  trades,  oQasons,  carpenters  and 
joiaers,  carriers,  wheeiit^rights,  blaoksmiths  and  goldsoiitns; 
but  tne  tecûQics  for  each  of  thèse  professions  must  reoiain 
very  siaipie.  îhe  division  of  labor  «las  not  carried  very  f^ir. 
Sach  artisan  nad  a  very  extensive  specialty.  Tne  armorer  di- 
se fabricated  jewels.   Shields  of  leather  covered  ivith  sheet 
Œietal  were  also  made  oy  the  carrier  as  well  as  the  blacksn- 
ith.  Tne  v«aeelwright  and  tne  carpenter  eut  in  the  forest  l 
the  wood  that  they  ased;    tney  oniy  employed  green  wood, 
tnat  could  only  produce  very  rude  work.  In  those  conditions 
the  procédures  could  not  be  very  scientific;  thus  every  in- 
telligent and  energetic  man  practised  tne  same  trades  if  n 
oecessary,  that  we  are  accustomed  to  regard  as  requiring  ^ 
long  appren ticesnip.  Paris  built  nis  ùouse  at  Troy  by  worKia^l 
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«Ltû  tûe  beat  artiaaaa.  Ulysses  coastraoted  wita  aia  oi>q  q 
ûaads  ûia  atoae  chamDer,  waere  ae   fasûioaed  the   aupfcialcoaoQ 
that  he  aiade  froai  tiie  truak  of  aa  olive  tree.   la  tae  iaiaQd 
of  Calypso,  ae  is  qo  more  embarrassed  io  fasteaing  togetaer 
tae  olaQks  of  the  raffc  oo  yihloh  he  will  esoape  from  ûis  pri- 
son. Uader  tûe  pressure  of  aeoessity,  everyoae  is  still  tûe 
maa  to  do  everythiûg.  Eameus  himself  built  of  rough  stoaes 
ttie  «alla  of  tiis  farm  tioase;  the  saadals  with  which  ais  fsçt 
are  shod  were  eut  frooQ  tûe  fresn  skia  of  oae  of  ûis  goats. 
Sote  8. p. 279.  liiad.  XVIII,  401,  473-613. 

Kote    «à.ç.^'T'd.     l\.\,a<i.     YllI,     2\9-'22a-,     Xll,     29iv-2<37. 

Xote    iO.v.'^T*^.     lV\.aà.     IV ,     485-486-,     Xlll,     889-8'âl;     XY,4ô^-4a| 

Kote    i.p.28Q.     l\,\.Oià.     Yl,     2ià. 

Kote    2.^.280.    OàN^aae^.     XXIIl,     l«à0-201. 

Kote    a. p. 280.    Oà^aae^.     T,     248-26\. 

Ko\.e    4.v»^80.    Oà^ase^,     XIY,     7-14,     23-24. 

Mothiag  prevents  domestic  iadastry  from  produoiag  fabrics 
of  exoelleot  qaality,  wûere  tûe  desiga  aad  the  mixture  or 
oolors  wôuld  hâve  a  aappy  effect;  but  uader  such  aa  arran-- 
emeat  tae  otûer  iadustries,  tûose  treatiog  stone,  wood  or 
métal,  couid  Qot   ce  oarriea  very  far.  l'ûe  worKmaa  oaly  ia- 
bored  to  satisfy  tae  ourreat  aeed;  so  toat  ae  seems  to  aave 
oreated  aotûiag,  taat  by  its  oaaracter  of  eiegaace  of  rion- 
aess  iKJuid  merit  becomiog  aa  article  of  export.  Aooordiog 
to  some  meatioas  ia  tûe  epio  poems  aad  a  oommeroe  oy  baro- 
er  to  JTûich  tûe  Greeks  were  parties,  taey  suppiied  to  tae 
peoples  from  whicû  theo  received  objeots  of  value,  oaly  ra^ 
materials  like  copper  aad  iroa,  timber  for  buildiag  aad  ai- 
des, perhaps  also  aoifials  00  foot.   To  tûe  Pûoeaiciaas,  ta- 

ose  dealers  ia  mea,  tû^y  also  soid  sèives^  prisooers  of  war 

o 
placed  ia  taeir  aaads. 

Kot^  5.^.280.  Oà^aae^^,  1,  184',  l\\,ad,  473-475. 

Ko\e  6.v»280.  "î^vere  \»  ^rec\\ietvt  »exvtS.ox\  o^  t\veae  aaXea  ot 
a\.aoea  \.t\  tVve  Ody^aae^^ .  V  XIY ,  45'^',  XY ,  427-430-,  XX,  388^. 

Sûatever  tûe  exteat,  arraagemeat  aad  decoratioa  of  buiii- 
ings,  tûe  laxury  of  tae  Bomeric  âge  seems  to  ûave  beeo  very 
inferior  to  tûat  of  tae  iAyceaaeaa  âge.  Por  arms,  olotaiog 
aod  oraameat,  tûe  différence  is  as  seasiole.  îîJowûere  does 
toe  poet  speak  of  s^ords  *ita  blades  of  tae  kiad  of  taose, 
tûat  we  so  maoû  admired  on  tne  biâdes  of  tae  celebrated  d 
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daggers  of  fidyQeaae.   Nor  is  tûere  any  meatioa  Dy  ûim  of  aoy- 
Oûiag  resemoiiQg  that  aword  hilt  ia  form  of  a  dragon,  fouad 
ao  Myoeaae,  where  tûe  scales  and  thé  eyes  are  made  of  bits 
of  oryatai,  carved  and  iaiaid  in  a  gold  ground.   Had  Bomer 
under  liis  eyes  any  oDjeots  of  ttiia  sort,  ne  wouid  not  hâve 
failed  to  deacribe  thein.  Two  exceptions  are  aiieged,  the  c 
oulrass  of  Agamemnon  and  tne  shieid  of  Acailles;  but  as  for 
that  cuirasa,  we  are  expressiy  notified  that  it  is  a  proauct 
of  Cypriote  industry,  i.e.,  of  Phoeaician  work,  and  as  for 
the  shieid,  if  the  first  idea  might  be  saggested  by  some 
work  of  the  blaoksmith  or  goldsmith,  the  imagination  bas  e 
extended  freeiy  on  that  tneme;  it  bas  given  to  the  décora- 
tion a  oompiioation,  that  coaid  not  nave  suited  the  reailty. 
The  poet  himself  indioates  in  presenting  this  object  as  tas 
work  of  a  god,  a#phaestos.  It  does  not  seem  that  -tlae  bronze 
arins  of  the  héros  of  Homer  were  generally  very  ornate,  and 
tne  iron  swords  found  in  the  tombs  of  the  Dipyion  appear  to 
bave  been  very  simple.  At  most  the  hiit  was  perhaps  ornameo- 
ted  by  bands  of  gold  or  of  ivory,  with  designs  traced  by  t 
tne  point,  which  hâve  been  found  ia  several  of  those  tomos. 
KoXe  T. ^.■.^80.  ftvatoXre  àe  \^Art.  HoX,    YI.  p\a.  17, 18, l'a. 

The  epic  poems  do  not  represent  the  kings  aad  chiefs  ot 
the  people  as  covered  by  those  ornaments  of  gold,  tnat  «ère 
sewn  on  the  garments  of  men  and  women  in  the  course  of  tne 
Mycenaean  âge.  3ome  hâve  thought  to  find  a  oaeaiory  of  that 
fashion  in  tno  verses,  that  show  Zeus  and  Poséidon  "clotaiog 
themselves  witn  gold  on  skin;"   but  the  poet  attributes  tfiat 
appearance  to  gods  alone,  and  also  it  is  peraaps  to  see  tn- 
ere  only  a  mode  of  speech,  a  vague  image  or  touch  ot  coior, 
in  which  it  wouid  be  an  error  to  seek  the  indication  of  a 
certain  détail  of  apparel.  The  egis  is  tne  soie  objeot  tnit 
recalls  thèse  rich  plates  of  gold  found  on  tne  breasts  of 
corpses  in  the  excavations  of  the  Mycenaean  aoropolis;  duc 
poetry  attributes  the  egis  tbnly  to  the  gods  Zeus  and  Atosn^. 
Por  men,  even  those  above  the  others  by  their  birth  or  rani, 
ôesides  war  equipment,  it  is  the  use  of  beautiful  cloth,  t 
fine  and  soft,  that  the  shuttel  or  needle  has  decorated  oy 
a  border  of  color  and  sober  designs,  similar  to  those  traced 
by  the  br^isn  of  the  caramist  on  the  sûoulder  and  neck  of  ^^=' 
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In  tnis  respect  tne  Greeks  of  Hoaier  are  nearer  tnaa  tne  y.y- 
oenaeaQS  to  tûe  Greeks  of  Cûe  classioai  âge;  as  thoae  do, 
taey  fiad  tneœseives  iocited  by    tue   aimpiicity  of  their  ci- 
otaing,  aot  to  deoûand  an  effeot  as  forneriy  froin  tûe  aocu,D- 
aiation  aad  tae  gleam  of  métal  overlays,  but  from  tûe  happy 
arrangeifleat  of  tûe  drapery  and  foids,  tnat  it  fàrins  on  coe 
body.  ïel    if  sugû  oe  tûe  fiaai  resuit  of  tne  cnange  lûLroiu- 
oed  in  tûe  custooQS,  oae   of  tûe  causes  tnat  nave  caased  lois 
cûange  was  perûaps  even  the  diiDiaution  of  tne  quantities  of 
goid  and  siiver  m  circulation.  Tùey  ûad  less  of  tûe  preji- 
ous  metais  to  sûape  iûto  buttons  and  pendants,  spangies  inl 
jewels  of  ail  aorts,  they  found  oieans  to  do  ivitûout  tûein, 
yeu  ûot  for  tnat  renouncing  tne  satisfaction  of  a  certaia 
innate  tasDe  for  élégance  and  nobleness.  ^Jecessity  nas  oeea 
tûe  motner  of  industry. 

rïûat  the  excavations  reveal  to  us  on  tnis  subject  accords 
witQ  tûe  inductions,  tnat  we  nave  derived  from  the  stateaje- 
ûts  od  tûe  poeoQS.  Tûere  are  jeweis  in  tûe  tooibs  of  tûe  Ç^ov- 
aflûicos  ac  Athens;  but  one  can  see  no^  oiucr  in  tneir  weieni 
and  the  originality  of  Lneir  decoraLion,  tnose  jewels  are 
inferior  to  tnose  taken  froa  the  Mycenaean  tombs.  i'ûose  y.,j- 
pearing  aioaD  advanced  la  iiiânaf ac t ure,  tnose  banas  of  goia 
ail  Govered  by  figures  are  interesting  for  tûe  tûejies  tre^D- 
ed  by  tûe  artist;  but  one  feels  tnat  tûe  workman  econOiDise^ 
tne  métal  tnere.  Tne  t-ûin  stamped  sneet,  ivnere  tne  orn^.riwiib 
is  effaoed  by  a  sligût  pressure,  nas  replaced  tne  resisti^u 
and  ductile  plate,  svnere  tûe  little  cûisel  aûd  haœûaer  broa- 
gût  iûto  relief  images  tûat  ûave  freqiventiy  retained  ail  c-ns 
freedOiii  of  tneir  first  relief,  iûere  are  beautiful  materiais 
of  wûicû  tûe  iViycenaean  artist  made  frequeni  use,  and  tûai 
his  succeasor  seems  ûo  i.  to  nave  ûâd  at  coiiiiDand;  for  examplc, 
sucû  are  alaoaster  and  rock  crystal.  -"^o  trace  of  tnem  is  t: 
found  in  tûe  tombs  of  tûe  Dipylon,  and  tney  are  noL  oientiJu- 
ed  in  riomer. 

9ertaiû  types  of  jes^els  nave  disappeared,  and  tnuse  in  ^ 
/(ûion  Mycenaean  art  sûowed  itself  .nost  inventive  and  aosL 
SKilful;  tûus  tûe  rings  wûose  bezeis  are  ornaiDented  by  an 
image  engraved  m  intaglio  in  the  tûickness  ni  tne  aietai 
or  in  a  fine  stone,  tnat  couid  serve  as  a  seal.  -lo.ner  doc^s 
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not  seem  to  know  tiie  use  of  the  seai  and  riugs  are  qol  aiijied 

QeitQer  amoag  tûe  pièces  coaiposiûg  tne  oraameats  oiade  oy  .ie- 

pûâestos,  nor  aaiong  tae  gifts  by  means  of  wtiioh  tûe  auitors 

1 
seak  to  coaciiiate  tne  favor  of  Peaeiope.   la  tûe  most  daa- 

ieat  part  of  tûe  Attic  oeuietery,  aside  froai  diadems,  taere 

are  oûiy  tûose  pretty  jewels,  tûat  caaQOt  oe  wantiag  where 

a  woinaa  «as  ouried  witii  her  toiiet  équipaient,  ûairpios,  car- 

riags  aad  oraoeiets.  As  for  tûe  tombs  wûere  mea  repose,  tnr 

ey  (ûost  frequeûtiy  ooûtaia  oaly  arms.  Men  were  Qot  accasc-oui- 

ed  to  je/reis,  siace  taey  ûad  oeased  to  conoeai  beaeatû  tne 

gieam  of  coetal  plates  tûe  texture  and  design  of  tûe  faorio 

tûat  ciotûed  tnem. 

Ko\&  \.v.2ô2.  l\.\.aà,  XYllI,  .'vOi-,  Oà\ia3e^,  XTIll,  292-301. 

Tûe  preoious  metais  nad  tûen  becoioe  iess  abuûdant  aod  Ti- 
rer ia  use;  in  mapy  cases,  tûey  ûad  been  repiaced  oy  oronze 
and  iroû,  Doae  and  ciay;  but  mea  uûdertook  to  suppiemenL 
tûe  poverty  of  tiie  oiateriai  by  tûe  search  for  ornament.  lae 
ûistorian  would  nave  no  idea  of  wnat  tnat  ornamen tation  /.is, 
if  ne  were  reduced  to  seek  nis  information  only  in  tne  epic 
poeûûs.  Of  wûat  ne  sees  everywûere  and  every  day,  tne  posr, 
says  not  a  word.  Bis  curiosity  is  aroased  only  oefore  tae 
Works  tnat  are  out  of  tne  ordinary,  "i.e.  oefore  tnose  oi 
tne  arinorer  and  tne  goidsaiitû,  especialiy  wnen  they  are  j( 
foreign  origin;  ne  mentions  tnein  aione  to  nis  audi  tors,  b-^s- 
ides,  tûe  Grecian  goidsmita  did  not  advance  tne  same  as  ais 
otûer  ooûteiDporary  artists;  witn  référence  to  tneai,  sOiTieLi- 
mes  lie  daiays  and  soineôimes  tie  advances.  Hs  continues  Ioq-- 
er  tnan  tneai  to  oe  attaoned  to  certain  motives  of  one  reper- 
tory  of  tne  \<ycenaean  artist,  and  finaiiy  wnen  ne  is  freej 
from  tnat  tradition,  ûe  is  the  first  to  oecome  inspired  c/ 
tûe  inotives  offered  him  oy  orientai  aiodeis.  Then  i  c-  is  qol 
frooi  tne  littie  that  remains  of  nis  work,  tnao  it  is  neces- 
sary  to  ask  wiay  and  flow  taste  was  modified  in  Greece,  as  i 
séquence  of  tûe  sûocks  tnat  led  to  the  faii  of  tne  Acnaiau 
kingdoins.  If  we  nave  verified  this  change,  tûe  différence 
ûas  appeared  to  us  particularly  in  objects  wûere  tûe  maLcr- 
iai  ûas  no  value;  tûere  are  sûown  and  everywûere  alike,  or 
at  least  inspired  by  tûe  same  spirit,  che  typical  motives 
of  tûe  style,  tnat  ne    nave  cailed  tûe  recoangular  geomet- 
rical  style. 
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ces  drawa  frooQ  its  o.VvQ  possessions,  wiiea  oompared  to  tnc  My- 
ceQaeao  st/ie,  is  it  an  advaace  or  a  decadeoce?  îûe  queaii- 
on  is  oae  oï    capital  interest.  Accordiog  as  oae  solves  il 
ia  oae  or  aQOtQe-  sôQse,  ne  will  aaderstaad  in  a  differeai 
oiaoner  the   nistory  ot"  tne  Greek  race  and  of  its  civiiizati- 
Oû,  of  the  course  tùat  its  geaias  ûas  foilowed  in  the  ceut- 
aries,  tnat  aiay  be  termed  its  juaàtss.o^Maéolesoence,  beti^cea 
its  obscure  origins  and  tne  spiendor  of  its  fuli  deveiopuept. 

9ov    wiiat  is  pureiy  iinear  design,  Myceaaean  ornament  .vica 
tûe  inetûod  tiiat  it  dérives  froui  tne  curved  iineand  its  sdsy 
inflexions,  furnishes  motives  more  agreeable  to  tne  eye  taaa 
is  tne  stiffaess  of  tiae  straight  line.  The  painter  of  tn^ 
vases  of  tne  Ûipyion  vainiy  tried  to  cooapiicate  and  vary  :i 
Qis  imes.'  even  nitù    tne  fret  and  its  derivatives,  tnose  n 
never  attained  tne  refined  élégance  and  tne  sappieness,  l'.m 
ùis  predecessor  knew  ho»  to  put  into  tne  scrolls  of  iiis  s^i- 
rals,  ivnere  ne  also  reserved  a  place  for  the  rectangle,  tae 
lozenge  and  parallel  lines.  By  contrast,  thèse  right  lin^s 
Deiûg  discreetly  aiingled  witn  an  entirety  witn  a  différent 
principle,  contributed  to  make  the  décoration  more  compiex, 
and  to  vary  its  appearance. 

î^nere  tne  advantage  of  the  ^ycenaean  designer  is  stiii 
more  marked  is  in  tne  part  ne  takes  in  tne  imitation  oftnt: 
living  form.  pjuring  a  certain  time,  tnat  is  representea  o.i 
tne  bronzes  and  on  the  vases  later  than  the  Dorian  invasun 
only  ùy    a  single  organic  type,  tne  marsn  Dira,  to  ifnicQ  ^re 
later  added  tne  norse  and  tne  man.  As  if  tne  leaf  and  tQc; 
flower  nad  disappeared  from  tne  vorld,  tne  plant  is  aosenu. 
On  tne  contrary,  in  tne  artist  of  tne  earlier  âge  one  fec;i3 
tne  passionate  désire  to  profit  oy  ail  tne  suggestions  dl 
life  and  of  its  inexhaus ti ble  fertility.  Plants,  animale  ^ 
and  ail  aaaa(8:;and  inspire  nim.  ?rom  tne  plant  ne  demanda  nJ^- 
only  the  flowers,  tnat  liKe  tne  iris,  rose  ani  lily,  striK^ 
and  cnarui  nim  oy  tne  fragrance  of  their  perfume,  tne  elex^' 
Qce  of  their  pose  and  tne  spleodor  of  tneir  coior'  he  see.^. s 
also  oeneatn  the  transparent  water  tne  long  riboons  of  ta^ 
alges,  where  tney  undulate  «itn  tne  movements  of  tne  wav^es. 
wnether  ne  takes  nis  aiodels  from  tne  flora  of  tne  sea  or 

that  of  the  laad,  he  groups  in  the  happiest  w^/ 
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tûe  éléments  of  «hioD  he  takes  possessioa;  he  inveots  trie 
soroii,  i.e.,  thé  flexiole  brancn  tùat  uoroils  «ittiout  sud, 
oraameated  oy  its  fiowers  and  its  ieaves.  That  arrangemëiu, 
wûicû  gives  a  continaoas  ornaiEent  of  sacfi  a  pieasing  eti'^oc, 
orientai  art  nad  not  jsnown.  Primitive  Greece  inveoted  il, 
and  tûis  is  in  tne  héritage  that  ciassicai  Greece  wiil  sei- 
ze on,  after  this  oiotive  iaad  aimost  faiien  into  desuetuae 
in  tne  intermediate  âge;  pernaps  sonetàieg  of  it  «as  preser- 
ved  in  tiie  goidsoiita's  works,  triât  are  now  iost. 

Ko\e    1,9,284.     ^.     ftveteV.     St  \,  Vif  r  aé.etx .     ç.     127, 

It  is  tiie  same  wrien  from  tne  animai  tne  painter  and  scuip- 
tor  seek  tnejnes  for  ornamenting  their  works.  There  again  t 
they  are  not  satisfied  »ith  reproducing  tnose  types,  tnaL 
oy    tneir  diaiensioas  or  tûe  part  tnat  they  play,  seeai  to  dg- 
oapy  a  saperior  rank  in  natare.  Tne  great  qnadrupeds  inDer- 
est  the  artist,  ooth  tne  domestic  animais  ana  tne  wiid  oeas- 
ts  of  the  forests;  he  iikewise  makes  use  of  the  ûird,  tûaO 
he  représenta  as  .valking,  flying  or  sivimaiing;  bat  .^ha   aas 
partioaiariy  aroused  his  cariosity  is  an  entire  order  of 
forais,  to  wnicn  oaany  scnoois  of  are  aave  accorded  very  Iil-- 
tie  attention;  besides  the  iasect  with  large  /fings  and  sieo- 
der  antennae,  like  the  dragoa-fiy  and  the  oatterfiy,  tiicr^ 
are  the  faana  of  tae  sea,  the  fis  h  es  and  ûioiiasks. 

3ne  knows  what  spécial  pieasure  he  took  in  piacing  on  ms 
jewels  and  his  vases  tne  iaiage  of  the  octopus,  cuttie-fisii 
and  nautilus;  tne  iines  that  represent  tne  meaûbranes  aaa  ^ 
arms  of  those  mollusks  hâve  tne  same  roundness  and  anaai^o- 
ions  as  tnose  tnat  characterize  the  éléments  of  his  iine 
drawing.  He  coûamenced  by  copying  thèse  types  in  the  spiriL 
of  realistic  accaracy;  he  ended  oy  findmg  there  a  pretexL 
for  motives,  that  only  distantiy  recall  tne  foras  of  toc; 
aioael.  Tnus  is  expiained  «nat  has  oeen  termed  tne  Japanisi 
of  k'iycenaean  art;  tnere  is  an  entire  vein  of  faacy,  whica 
alv^ays  seenaed  exnaasted  wheo  tne  geometrical  style  prevai- 
led;  yet  it  «ill  later  hâve  in  ciassicai  art  abrupt  flasa-^s, 
but  vsithout  ever  floifïing  anew  with  as  much  aoundance  ana 
frank  pecaliarity. 

iVhen  frotïi  the  choice  andLtèe  natare  of  types,  one  passes 
to  tne  study  of  tne  interprétation  tnat  nas  been  given  in 
relief,  the  comparison  leads  to  an  analogoas  resait.  Tne 
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Mycenaean  artist  is  stiii  very  inexperieaced.  Wnea  ne  cLtLd- 
CKS  tûe  aaaiaa  figure,  ae  finds  iq  tne  campiexity  ot    its  joa- 
tour  oiQi  m  Lae  variety  of  its  attitudes,  difficaities  ov^r 
waion  Qe  triumpaa  very  imper feotiy.  3ven  wneo  ne  renders  t 
taere  tne  entirety  jf  tne  pose  soiûetimes  witû  a  vivid  acca- 
racy;  out  it  is  particularl/  iû  tne  représentation  or  tfi  = 
animai  taat  ne  snows  aii  nis  po«er;  ne  carries  into  it  a 
rare  feeiing  for  tne  peoul  iari  ties  of  the  form  and  ctiarac- 
teristics  tnat  distiaguish  tne  species.  'de    nas  the  tasK  ^ 
and  tne  gift  of  mo/eoient;  ne  endeavors  to  seize  on  tne  sc-ig, 
iioQ  and  oaii,  tne  )iay  of  tne  inuscies  stressed  for  runniag 
or  ieaping.  In  spite  of  tne  fauits  in  drawing  that  neariy 
aiways  esoape  niiu,  wnea  tne  laiage  is  not  nuddied  la  a  narrow 
space  as  on  engravei  stones,  one  divines  in  his  work  the   in- 
telligent and  sincère  joy  afforded  to  nim  oy  the  spectacle 
of  tne  display  of  force,  i^itn  the  engraver  of  orooches  :ini 
tne  pâinter  of  tne  ûipyion  is  notning  siailar;  evea  wnen  o 
tney  are  eoiDoldened  to  insert  figures  in  tneir  rectanguiar 
panels,  tneir  nands  retain  tne  naoits  contracted  ia  tne  .-ja- 
ooi  of  gênerai  design.  In  tneir  paintings  tne  figures  vv±-x- 
aiû  anguiar  and  dry,  t'ixed  in  a  smaii  numoer  of  poses,  -n  .v- 
ays  the  same.  îhe  aniaiai  is  no  aore  stadied  froiû  nattre  Li:iQ 
tne  ûQan;  it  is  no  iess  conventional  ana  scnematic.  Tne  ijj- 
ges  are  ratner  signs  of  ideas  than  copies  of  tne  reaiit/, 
tney  recali  certain  personages  and  certain  actions,  ratarc 
tnan  prétend  to  represent  tnem. 

We  nave  arrived  at  the  end  of  tne  cooQparison;  it  seems 
tnat  tne  question  œay  be  soived.  Mycenaean  art  is  very  su>;- 
erior  to  that  .vnicn  sacceded  it.  Its  domain  is  aiucn  more  x 
auQpl.e;  it  aas  higner  aiDbitions,  that  it  sacceeds  in  realic- 
ing  in  large  oaeasure.  By  tne  spirit  that  ani^nates  it  ana  uy 
tne  aptitudes  thao  it  reveais,  oy  its  .iianner  of  couipreneni- 
ing  the  forai  of  iife,  oy  its  aaaiities  of  -var^otn  and  spirt'^, 
tne  art  of  thèse  trioes  to  ivhom  we  oniy  dare  to  assign  bt  i 
najie  oy  conjecture  is  certainly  nearer  the  grand  art  of  ^r-s- 
ece  tnan  the  art  of  the  13  tn  and  9  tn  centuries;  across  - 
tnat  long  séries  of  years,  it  in  a  inanner  gives  the  nand  l.3 
the  ciassicai  art  over  tne  aeads  of  tne  chiselers  and  paii- 
ters  of  the  scnooi  of  the  geoœe trical  style. 

ïel    tne  artist  of  tne  latter  schooi  ailows  to  oe  percei/^i» 
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even  in  the  works  ohat  surprise  aQd  saock  oar  taste,  ai  ie- 
ast  tûe  germ  od  superior  ov    iriginal  quaiitiea,  analogous 
to  those  proved  by  his  ooQteoiporary  pàets,  tiie  oreator  ot 
epio  poetry;  in  spite  of  appearaaoes,  ûe  ûas  aot  iost  nis 
time. 

By  tûe  force  oï    thiags,  tûe  advaoce  ivas  contiaued;  Socie- 
ty ûad  improved  its  tools.  Gertaia  iQve%%^jg  werer  produced, 
wûose  beoefits  were  goàda&iiy  exteaded.  Thus  duriag  tûese 
two  or  tûree  oeaturies,  tûe  use  of  iroQ  «as  diffaaed  anioo^ 
tûe  ooast  tribes  of  tûe  Ëgeaa  sea,  aad  tûe  empioymeût  ot" 
tûe  ûe»  inetal  aiiovfed  tûe  perfectiog  of  tûe  equipmeQt  ot  a 
offeosive  aûd  defeûsive  aroas.  Materiai  ûad  ûot  aione  to  de- 
velop  itself. 

About  tûe  begianiog  of  tûe  same  period,  tûe  arts  of  desi- 
gû  appeared  to  ûave  faiieû  very  iow,  witû  tûis  coid  decora- 
tioo  from  wûioti  is  abseot  ail  image  of  iife.  f^ea    tûey  oojuii- 
eûoe  to  désire  to  arise,  wûea  tûey  attempt  to  reproduce  tae 
figures  of  tûe  aûi,(Dai  aad  of  oiaû,  tûey  seem  at  first  eotire- 
iy  uûabie  to  suoceed  ia  tûat  eûterprise.  Alaiost  ao  impress- 
ion ::;&t  uarbarism  is  giyen  at  first  sigût  by  tûe  paiûtings 
of  tûe  vases  of  tûe  Dipyloo,  tûose  persooages  ffita  ûeads, 
oodies  aad  members  are  represeûted  Dy  triaagles,  lozeoges 
aûd  sticks.  3ne  /^ouid  say  tûat  tûe  eye  of  tûe  painter  dia 
ûOt  perceive,  aod  tûac  ûis  fingers  refused  to  trace  tûe  jar- 
7es  tûat  defiûe  tûe  ooatour  of  tûe  form  of  tûe  liviûg  beiag. 

Bowever,  iû  tûe  «orks  theinseives,  we  ûave  discovered  a 
cùaracter  tûat  we  ûave  oot  fouod  ia  tûe  same  degree  ia  tûo- 
se  of  tûe  precediûg  âge,  tûe  art  of  compositioû,  a  tûougat- 
ful  conposi tioo,  ia  .^ûich  there  aiready  alaiost  is  scieacs. 
we  ûave  iodioated  tûis  same  teadeûcy  io  a  work  of  a  differ- 
eat  kiûd,  iû  tûe  sflield  of  Acûilles,  »ïûere  tûe  poet  ûas  ar- 
raaged  ûis  tûemes  aad  ûis  groups  as  a  ooûtemporary  goidsiriitû 
wouid  ûave  doae,  wûo  had  tûe  same  prograoïme.  Io  tûe  création 
of  tûe  potter  as  iû  toat  of  tûe  poet,  oae  aiready  feels  ii:i- 
aouaced  ooe  of  tûe  master  qualities  of  tûe  Greciao  iniad,  i^^ 
love  of  order  aad  clarity.  Tûe  geaius  of  tûe  race  ûas  taen 
derived  beoefit  from  tûe  iatrusioa  of  ûew  etûaic  elemeûts, 
tûat  ûave  corne  to  iûcorporate  taernselves  «itû  tûe  Dorians. 
If  by  tûe  violeoce  witû  «ûicû  tûey  are  omposed,  tûose  elei- 
eûts  ûave  cast  coofusioû  loto  tûe  ûatioaal  Iife  or  even  seeiBSl 
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to  auspead  for  a  tiaie  the  use  of  certaio  t'acuities,  tûey  qq 
lésa  coûtributei  to  form  the  sabstaûce  of  tàe  oompiex  êenias 
of  tùe  greao  aatioa.  iVita  the  alloy  boiiing  in  the  crucioie, 
tûey  iBixed  atoms  of  a  mare  sDlid  aod  résistant  metai;  taey 
ûad  in  the  damain  of  art  eZfeots,  that  history  ûas  shown  m 
aaotQer  fieid,  taat  the  poetry  of  thought,  of  social  and  po- 
iiticai  organizatioQS. 

Likewise  in  this  design  ot  such  a  hard  dryness,  ne   ûave 
oelieved  oiirseives  aoie  to  find  a  slight  indication  of  tae 
sensé  in  .^nion  the  art  of  adult  Greece  wiil  orientate  iLself,| 
*hen  it  shail  dispose  of  ail  its  resouroes.  In  the  nadity  jf 
those  stiff  and  thin  figares,  where  the  oiascles  alone  of  tae 
arms  and  especiaily  of  the  legs  are  marked  with  a  desired 
exâggeratioû,  one  divines  as  already  apparent  although  very 
involved  and  powerless  to  explain  itself,  the  idea  that  ^lil 
De  formed  ot    its  beaaty,  when  there  coaiiDences  later  to  fom 
itself,  a  race  that  labors  passionately  to  develop  in  itse- 
lf strength  and  agility  by  the  assiduoas  practioe  of  gyÉQas- 
tic  exercises.  Observe  on  the  vase  of  the  Dipylon  a  certdiQ 
dancer  that  leaps,  a  certain  ranner  /ïith  Dody  extended  cini 
ieaniûg  foriïard;  this  is  tne  caricature  of  "Achiiles  wita 
light  feet,"  saoh  as  tne  poeL  represented  him,  or  if  one  j 
prefers  to  take  a  co.Ti,)carison  in  ciassical  sculpture,  de  iaz 
Apolio  Belvédère; — 

"Intrepid  ranner  ^itn  the  slender  waist, 
^ho  follotfs  nis  sister  Diana  througn  tne  forests." 

Behiûd  the  awkward  and  grotesque  image,  one  sees  tne  typ; 
of  wiiich  the  artist  has  a  very  distinct  conception  from  LQit 
moinent,  whica  he  oonteaiplates  and  œodels  in  tnougnt,  out  inu- 
ica  he  yet  does  not  kno^  how  to  realize  in  concrète  for.n. 

He   desired  to  succeed  in  defining  »ith  sufficient  précis- 
ion tne  cnaracter  of  tae  period,  that  terminatea  aoout  Lnc; 
year  73-3;  but  the  tasK  «as  difficult.  l'o  forin  for  ourselv-s 
soice  idea  of  tne  course  pursued  oy  tne  ans  of  lesigQ,  v- 
iBUSt  have  utllized  both  the  information  borrowed  from  tne 
poeais  that  reoeived  tneir  final  form  in  Asian  Greece,  ana 
tnat  furoished  <Dy    the  monuments  tnat  nearly  ail  corne  frou 
Suropean  Greece,  or  as  better  said,  from  Attica.  It  onl/ 
remains  to  complète  tnat  ana iy sis,  to  3a ii  at:, entioii  ':.: 
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3aQ3idarâbie  part  tùea  takea  by  Atheas  ia  tûe  eiaboratioa 
of  tûe  eiemeats  oï    tiie  geoaQetricai  style,  aad  ia  tûe  move- 
ment  tQau  led  to  replaciag  it  by  aaottier  style,  rictier  in 
promise  aod  to  wùioii  beloogs  the  future. 

We  hâve  believed  ourselves  able  to  recogaize  ia  the  geom- 
etrical  style  a  coatributioa  of.  the  tribes  termed  Doriao, 
aad  if  tûis  style  is  good,  as  ne    ûave  sought  to  establisa, 
t.ûe  development  of  a  System  of  oraaaieatatioa  Yiith.   its  roots 
ia  tae  primitive  civilizatioa  of  ceatral  ii]arope,  we  sûouid 
expect  our3el7&3  to  prove  ttiat  its  evoiatioa  was  aGoompiisû- 
ed  by  trie  ageacy  of  peoples,  wao  possessed  its  nereditary 
aad  direct  traditioa,  aad  tnat  nad  diffused  aouta  of  cne  - 
BalKaas  la  cae  oasia  of  tae  :iigeda  sea  the  cnaracterts  tio 
iDetûods  aad  motives.  Mo//  affairs  did  aot  proceed  tiias. 

At  Atiieos  tais  style  made  ail  tae  progress  allowed  oy  los 
priaciple,  aad  taat  eaded  in  applyiag  to  the  represea tation 
of  tûe  liviag  body  tûe  prooesses  of  drawiag,  tûat  aad  beea 
applied  to  the  exeoatioa  of  parely  liaear  decoratioa;  qo.v- 
ever  Attica,  wûose  iaûaoitaats  olaimed  to  oe  aborigiaes,  a 
aad  aever  beea  ocoapied  by  tae  Doriaas.  Is  there  aot  soiiie- 
tniag  straage,  uoexpected  aad  paradoxical  as  it  were,  ia  i 
tûat  initiative  tnus  takea  by  tûe  iadustry  of  Atûeniaii  û  =  i'- 
amists? 

Bere  is  waat  also  adds  to  the  surprise  caased  by  tais  ais- 
Govery;  tûe  Atûeas  of  distaat  oeataries,  before  3oloa  aua 
Pisistratus,  is  scareely  DQeatioaed  by  nistory.  Judgiag  oy 
tûe  évidence  of  the  autûors,  Atûeas  oaly  played  a  very  faiat 
part  uatil  the  middle  of  tae  6  tû  ceûtury.  Par  froa  beiûg 
able  to  rival  tûe  great  loaiaa  cities  like  fcpaesus  aad  Mil- 
etus,  it  had  aot  ia  ooateaeatai.  Greece  evea  the  importance 
of  Argos,  Sparta,  c^riatû  aad  p.ûaloi3.  Quite  a  différent  i 
impression  is  left  oa  tûe  arohaeologis t  by  the  examiaatioa 
of  tae  monuments.  There  has  beeo  seen  what  place  ne    hâve 
been  compelled  to  give  to  Athens  in  this  stady  of  the  most, 
aacieat  Grecian  art  and  of  the  industries  connected  taere- 
witû.  lo  tûe  9  tû  aad  3  tû  centuries  at  Atûens,  ceramics 
nad  tûe  highest  aspirations  and  was  most  inventive.  Tûere 
is  at  least  the  appearaoce  of  a  contradict ioa  bet»eea  tne 
statemeats  of  writtea  traditioos  and  those  collected  by  t.ie 
arohaeologis t.  This  disagreement  cannot  oe  neglected  by  ti 
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ûiatoriaa;  ae  is  obiiged  to  seeK  to  expiain  it. 

Iq  tûeir  days  of  power  aad  giory,  tûe  Atheniaas  partiaiiy 
iost  the  ememory  of  taeir  owq  past,  as  if  dazxied  by  tae 
spleador  of  the  présent.  Ali  retaioed  oy  taern  were  certaiû 
aiyths,  iike  tûose  of  tûe  exploits  of  Trieseus  aod  of  iiia  vio- 
tory  over  tne  Amazons,  wiiioù  fiattered  tûeir  vanity;  thyre 
are  aiso  some  names  of  lieros  aad  of  prioces  more  or  lésa 
legeadary.  This  ardeat  and  mobile  deDûocracy  were  ûot  ib;aor- 
aat,  taat  their  fathers  had  lived  uader  an  entirely  aristo- 
cratie rule  for  several  ceaturies;  but  it  ûad  oaly  a  vague 
idea  of  tûose  institutioas  loag  since  aboliatied,  aad  espeo- 
ially  it  did  not  eeader  to  itself  ao  aoourate  accouat  of  t 
tûe  degree  of  oomfort  aad  ease  tûat  aumerous  générations  ai 
must  ûave  owed  to  them.  Perliaps  uvlth  tne  variety  of  the  ui2- 
aas  of  researon  at  our  disposai,  we  are  today  better  aoie 
to  diviae  (Vithoat  too  maay  cnaaces  of  error,  wiiat  this  pre  — 
ûistorio  Athens  ûûigût  oe,  and  what  resources  ?rere  ac  ner 
disposai. 

ûaring  tne  two  or  three  oenturies  that  followed  tne  Dori- 
aa  invasion,  Attioa  .vas  governed  oy  tnose  ^apatrides,  naose 
descendants,  before  tne  Médian  rvars,  must  also  take  suon  a 
brilliant  part  in  tne  création  of  tne  grandeur  of  Atnens. 
Tne  State  whion  tiien  nad  Athens  as  capital  did  not  aspire 
to  tne  glory  of  oonjuests;  it  did  not  associate  itself  ^it^Q 
tnat  aioveinent  of  colonial  expansion  in  wnich  two  neighboriQg| 
oities  distinguished  theinsel ves,  Gorinth  and  Chalcis;  bat 
sneltered  behind  the  mountains  tnat  always  served  it  as  ir- 
ontiers,  it  nad  already  attained  that  political  unity,.,rei- 
cûed  by  otaer  groups  of  the  Grecian  .vorld  oaly  uiach  later 
or  even  never.  Tnas  it  «as  almost  entirely  preserved  froii 
those  fflurderous  contests,  tnat  elsewhere  and  for  example  iQ 
Beotia  kept  at  war  cities  whose  territories  adjoined.  Unier 
tne  respected  authoritp  of  families,  tnat  passed  as  deriviog] 
tneir  origin  irooi  neros  sung  by  Hooier,  it  had  prospered.  I' 
Tûe  goound  was  caltivated  with  more  care,  as  it  was  more  s 
stérile  in  many  districts  of  Attioa.  What  it  refused  to  yir 
ield  iû  spite  of  this  stubborn  laoor,  was  easily  obtainei 
from  aoroad,  thanks  to  the  ports,  some  of  wnich  faced  Asii 
and  others  tne  Cyciades  and  the  Peloponessns.  Those  ports 
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were  ffatotied  aad  ttie  eatire  ooast  was  eff ioiently  protecLed 
froui  tne  pirates  by  tûat  iastituttoQ  of  aaaoraries,  a  tr^oe 
of  wQica  ne    oeiieve  is  fouod  in  toe  paiatiQgs  of  taaerary 
vases.  By  tae   favor  of  the  security  thus  guaraateed,  pror'ss-| 
siooai  skili  was  deveioped  among  the  artiaaas,  who  ia  trie 
upbao  group,  wnose  centre  was  the  aQoieat  castie  of  the  ir- 
echtheides,  iabored  for  the  kiag  aad  nobles.  The  ivory  fig- 
urines and  the  stamped  diadems  of  goid  hâve  given  us  a  good 
idea  of  tae  skiii  of  the  carver  and  of  the  goidsmith;  Dut 
tne  subsoil  of  the  piain  of  the  Gepaisus  furnishing  a  ciay 
of  superior  quality,  it  was  especiaiiy  the  industry  of  tae 
ceramist  that  took  a  rapid  fiight.  tfhat  stiiDuiated  its  aoti-l 
vity  was,  thac  for  the  excess  of  its  products  it  found  asaa-l 
red  iiiarkets  in  adjacent,  and  even  in  vsry  distant  countries. 
Before  oopying  the  vases  of  tne  Dipylon,  the  Beotians  GOJuri- 
enced  to  purchase  theai  at  the  market  of  Athens;  they  are  ta-| 
ken  today  from  tne  ceaieteries  in  the  vicinity  of  Thebes.  I 
Tneae  vases  are  easily  recognizable,  and  speciaiens  hâve  s^^eni 
oeen  coliected  in  the  cemeteries  of  the  Siciiians,  among  w 
wnooi  coiiiiiierce  carried  tneiD  before  any  3reek  colony  nad  oeen 
founded  on  tne  coasts  of  Sicily.   Hencefortn  a  notable  prjf-| 
it  was  dérive d  oy  Atnens  from  tnat  exportation. 

ovneà  \,\\e\ft  Xo    ma  at  t.Ue  i^uaevjbm  ot  S>^racuae»  ax\à  aG00T'à\,x\4  ^^ 
a\\,  pr  oba^\i\,\.t>^ ,  \Uoae  oaaea  cama  from  ^\,\\eT\a. 

Matters  oeing  tnus,  wnen  tne  geometrical  style  came  to  oe 
substatuted  in  Gre  ce  for  the  Mycenaean  style,  that  had  ex- 
hausted  its  vein,  where  could  tnis  new  style  find  to  floar- 
ish  and  expand,  conditions  more  favorable  than  in  Attica, 
wûioh  ûad  escaped  the  evils  of  invasion,  and  v.here  the  p3ï^~ 
ter  by  a  well  regulated  rule  and  sheltered  from  internai  t 
troubles,  had  at  his  disposai  the  fenest  clay  ever  employai 
by  the  ceramist?  Doubtless  it  was  by  tne  in termediary  of  t 
tne  tribes  from  the  North,  that  occurred  tne  renewal  of  tae 
repertory  of  tne  ornamentist,  and  it  seems  proved  thau  taosej 
tribes  in  their  marcn  South  did  not  pass  over  Citheron  and 
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Paraassus,  that  they  only  suppiied  eiemeats  of  soaie  import- 
aace  to  tiie  peopie  of  Attioa,  wriere  loaiaQ  Dlood  has  aiways 
doffliaated;  Dut  it  aiao  appears  that  froin  th©  time  wnea  Lue 
Doriaaa  stiii  dneit  arouad  Paraassus,  Atheas  nad  aiready  e 
entered  iato  certain  relations  with  them,  and  in  wiiat  13 
related  of  tiie  expéditions  of  tiie  Heraoïides  conducted  aga- 
inst  the  barrier  of  the  isthmas,  tûere  is  a  certain  trait 
that  évidences  thèse  same  amicable  relations.  Partner,  tue 
Dorian  states  neve  estaolisned  in  the  vicinity  of  Atà^ris 
in  Argolis,  at  Gorintn  and  in  j/iegaris;  also  there  was  a 
contannal  movement  of  exchanges  between  Athens  and  tne  13- 
lands  as  at  Thera,  where  were  opened  workshops  that  prodao- 
ed  oeautiful  specioiens  of  the  style  in  fashion.  In  one  w^y 
and  another,  the  potter  in  Athens  tnen  had  been  soon  initi- 
ated  into  tne  practice  of  methods  of  décoration,  wnich  ttien 
tended  to  peevail.  By  a  nappy  combination  of  oircamstances 
he  found  hioiself  better  piaced  than  any  other  to  dérive  troc 
tne  sysèem  of  forms  adopted,  ail  that  this  coald  give  hin, 
and  to  introduce  therein  thèmes,  which  by  their  nature  iii 
not  seem  intended  to  enter  into  his  works;  thus  ne  will  pre-| 
side  over  a  last  and  décisive  change  of  tne  style  of  painL- 
ing  on  vases,  by  tne  effect  of  this  incessant  labor  and  aa- 
der  the  influence  of  orientai  types.  In  the  study  tnat  ^s 
made  of  his  work,  we  stopped  at  tne  iLoment  when  ûis  nana  o 
oegan  to  inodel  and  ûis  brusn  to  decorate  the  vases  callea 
proto-Attic.  iNlow  while  those  still  betray  much  inexperiea je,j 
they  aiready  oy  the  cnaracter  of  the  subjects  cnosen  oy  li^ 
painter  and  by  the  charm  asaumed  by  his  design,  announce  loei 
Works  that  ifill  be  produced  by  tne  masters  of  tne  6  ta  and 
5  th  centuries. 

îhus  in  tuât  Greece  in  formation,  that  for  «ant  of  a  terii 
defining  it  more  accurately,  we  hâve  termed  the  Greece  of 
tne  epic  period,  thau  Athens  whica  seems  to  live  such  aa  OD- 
scure  and  isolatea  iife,  is  aiready  in  certain  respects  la 
advance  of  even  the  cities,  wnich  oy  tne  powers  displayea 
as  explorers  of  unknown  seas  and  as  colonizers  of  baroarous 
lands,  appear  to  march  at  the  nead  of  the  Beilenic  races  i^id 
to  personify  the  genius  with  the  greatest  splendor.  Ataens 
is  doubtless  still  far  froin  tne  time,  when  she  will  erect 
on  her  Acropolis  temples  of  white  marble,  and  wnere  on  tov^ 
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pediments  of  those  édifices,  ene  wiii  place  statues  taat  ^e 
admire,  ûowever  uiotiiatea  ttiey  iiiay  be,  as  tne  aiost  perfeot 
Works  of  Greciaa  scaiptare;  Dut  taose  elevated  forms  of  art 
are  noivûere  represeoted  iu  the  course  of  tais  period,  no  ;ii 
more  taaa  tae  eaterprisiag  aad  rien  looia,  tnaa  ia  insuiar 
Greece  or  ou  tne  iiJuropean  coatiaeat.  Tnere  «as  then  in  i^re- 
ece  scarceiy  any  otner  art  tnaa  iadustriai  art,  and  in  gll 
least  one  orancn  of  tnat  art,  Atiiens  has  a  oiarKed  superior- 
ity  07er  ail  otrier  Greciaa  cities;  none  of  tiiem  possesse^ 
workshops  in  iviiich  were  fabricated  pièces,  triât  by    ttieir 
aiaieasioQS,  by  tne  nooility  of  tnerr  décoration,  and  Dy  tue 
iaterest  of  t,ne  theoies  represeated  on  tae  ciay,  were  coui[jir-| 
aole  to  tûe  great  funerary  vases  tnao  surmounted  the  tomoa 
of  tne  Godrides  and  tae  Melanthides.  '^e  are  accustomed  lo 
veaerate  and  cneristi  Ataens  as  tae  incooiparabie  educator  di 
Lûiad  and  taste,  to  seek  our  aiodeis  ia  tae  writings  of  ner 
poets,  nistorians,  pailosophers  and  orators,  arcaitects, 
sculptors  aad  ceracim  decorators,  oeaind  jsaiûa  we  divine  ? 
PoiygQOtus  aad  Zeuxis.  Uader  tne  control  of  taose  seatiiûeii  ls, 
it  is  aot  without  pleasaee  jaingled  witn  some  surprise,  Laii 
we  aave  iaoored  to  pring  to  lignt  tûe  precooious  merits  or 
tae  potters  of  tae  Dipyioa;  we  nave  oeen  nappy  to  rende r  ,i 
jasGice  to  taeir  patieat  aad  sincère  efforts,  to  sae  tae.ii 
wita  aii  taeir  awkwardaess,  already  ia  advaace  of  their  aori- 
temporaries  ia  other  Greek  cities,  aad  oy  tûe  beau&ifui  ar- 
rangeoieat  of  taeir  decoratioa  as  weli  as  oy  tae  geaeroas  -- 
ainbitioa  reveaied,  to  laborioasiy  prélude  the  future  nast^r- 
pieces. 


2/6 
BOOK -XII.  ARCHAIC  GRayCa]. 
Gaapter  I.  History  aad  Religion, 
âfter  tne  firsl  olympiads,  Greeoe  fioaiiy  commeacecl  lo   n 
ûave  a  nistory,  tnat  stiii  oomprises  maay  gaps,  dul  waose 
weo  aiready  présents  souie  coasisteacy.  The  tùreads  of  lqis 
weo  ûave  oeen  wovea  Dy  GreeK  authors,  Herodotas,  îaaoyliies, 
aod  maay  otaer  writers  whose  works  are  now  lost,  but  waose 
reoitais  were  at  tae  disposai  of  tûe  aanalists  aad  comyilers 
of  oae  iast  âge  of  antiquity.  Sven  tne  most  aacient  of  Lnesf 
ûistoriaas,  it  is  Lrue,  «ère  oniy  for  tiie  period  preceiiag 
tûe  li/iediaQ  wars,  coû temporaûeoas  rvitû  tiie  faots  tûen  reiite; 
Dut  Cûe  use  oi  ^vizii\-    .n-.s    ai  i"  ."aiV:-.  .i  in  Greece  froiu  tne  -3  tû 
ceotury,  wnen  taose  inquirers  oegao  tneir  examination,  caey 
coald  oonsuit  autûeûtio  texts  engraved  oq  wood,  oronze  or 
stoûe.  b'or  aii  not  sappiiea  to  tne  in  oy  tne  inscriptions,  n 
wûion  then  if  not  rare,  «ère  generaiiy  orief  and  concise, 
tûey  ûad  recourse  to  oral  évidence;  tney  coiiected  tradit- 
ions stiil  iivin^  and  fresh,  preserved  oy  tiie  pride  of  tiui- 
iites,  corporations  and  cities.  Tnose  creators  of  histoi'y 
felt  at  first  tnat  tais  /îas  dis tinguisned  from  faoie  0/  oai< 
a  single  condition;  it  is  neoessary  for  it  to  oe  based  on 
a  sy s tematicaiiy  establisaed  cnronoiogy.  înis  cnronoiot^y, 
tûey  sougût  its  eleaients  in  the  caicuiation  of  générations, 
and  particuiarly  in  officiai  documeats,  sach  as  iists  of  ^ 
victors  at  tne  great  gaaies,  of  priests  and  priestesses,  oi 
eponymous  aiagis trates.  ïnese  were  ûot-able  to  loake  it  coj.ij- 
iete  or  certain  in  ail  points;  yeD  tney  constracted  tne  ir- 
aoie^vorK  nitù    safficieat  staoility,  tnat  tne  minds  of  tnoii- 
readers  seized  tne  order  in  wnicii  sacceeded  tne  events  turio 
tney  related.  Modem  science  nas  gatûered,  coicpared  and  or- 
iticized  ail  tnose  statetûents;  it  bas  oneciced  taera  oy  tae 
évidence  of  epigrapnic  iHonUiTents  tnat  bave  escaped  destrjo- 
tion;  it  nas  grouped  tnem  so  as  to  forai  a  séries  of  facts 
wnose  séquence  icerits  ail  confidence,  althougb  many  detaiis 
escape  oar  grasp.  Tne  direction  and  progress  of  tne  sociài 
and  poiitical  developmen t  may  be  foliowed  vit bout  difficuit/l 
Tae  f undaiTiental  dates  are  fixed.  Tne  grand  iines  of  tne  ,La.s-| 
ses  are  ciearly  dis  tingaisaed;  tne  figures  of  tne  princip-ii 
actors,  aie  a  or  peoples,  are  dra«n  oeneath  tûe  light,  tbai 
.vitûout  alwa/3  being  as  brignt  as  ue  suoai3  wisn,  still  ai- 
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aiiows  oae  to  defiae  Lne  particular  pay siogQomy . 

Woat  ûas  coDtribated  to  facilitate  tais  rétrospective  30- 
ordiaatioQ  is,  ttiat  t'rom  tûe  Dorian  iavasioa  and  tae  tE'dtis- 
uiarine  migratioas  for  «aich  il.  gave  the  aigaal,  lue    Greoiiin 
«orld  ûas  foaad  a  location  and  is  soiidified.  Doubtiess  tne 
equiiibriam  tiaere  eataûiisiiad  oomprises  oûany  osoillatioQs. 
The  cities  composing  it  are  passionately  attacûed  to  taeir 
independence,  to  trieir  aatonomy,  as  the  Greeks  said;  nooc 
of  theoi  renounoed  it  voiuotariiy.  Those  most  aflabitioas  .ml 
iuost  powert'ui  sacceeded  ia  imposing  for  a  time  their  sapreai-l 
acy  or  ûegeoiony  (tnis  was  toe  standard  expression)  on  a  cer-| 
tain  namber  of  tae  «eaker  cities;  bat  those  groupings  oniy 
nave  a  médiocre  stabiiity.  Menaced  oy  tne  jeaiousy  of  taase 
tnau  they  aiarDoed,  they  oontained  ivithin  tnernselves  intern- 
ai causes  of  dissolution,  and  taus  one  sees  rapidiy  rveaKen- 
ed  and  degraded  a  certain  State,  (vaich  nad  played  a  very 
orilliant  part,  while  anotner  was  previoasly  obscure  ana 
tnen  aspired  to  tne  first  ranx;  oioody  conflicts  occurrea, 
tnat  cnanged  tne  respective  situations,  i^et  one  and  anooiier 
people,  tnat  wnicn  lost  its  external  dependencies  as  weii 
as  tnat  whioh  ûegins  to  maKe  its  ascendency  felt  afar,  jiaia-| 
tained  tneinselves  and  continued  m  the  territory  la  waioii 
tney  nad  built  tne  temples  ot    tneir  gods,  and  //nere  froiii 
génération  to  génération  tney  had  deposited  the  reuiains  jl 
tneir  dead.  Victims  of  secuiar  natred,  sooae  cities  aisappc- 
ar,  liiie  Pisa  destroyed  oy  tne  îleans  and  Orchoaaenos  oy  Luc 
Tneûans;  out  a  people  does  not  perish.  Reduced  by  the  Spar- 
tans  to  tne  condition  of  serfs  or  driven  away  as  a  prey  to 
tne  DQiseries  of  exile,  tne  Messenians  /vill  revive  one  day 
and  yviil  repay  tneir  former  conquerors  for  the  violence  coi- 
ffli  t ted. 

Tnus  connected  to  a  definite  portion  of  the  soi!  on  ^aijQ 
tney  graved  their  naoïes  and  inade  tneir  ineffaceaole  iiiipriat', 
tne  GreeK  trioes  are  aot  condeiiined  to  i  inaiobili  ty .  ilach  af 
tneoj  tnencefortn  nas  its  point  of  attachaient,  its  prytaneaii 
«nere  the  sacred  fire  burned  on  tne  altar  of  riestia,  tne 
goddess  tnat  présides  Dver  the  indissoluble  union  of  inen  îi 
and  the  eartn;  bu^  ail  or  nearly  ail  hâve  held  it  in  honor 
not  to  snut  tneaiselves  «vithin  tneir  narrow  domain,  but  to 
take  a  aiore  or  less  active  part  in  tne  occupation  and  peop- 
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aiiows  oae  to  define  Cxie  particalar  pay siogoomy . 

Woat  nas  ooatribated  to  t'aoiiitate  tûia  rétrospective  30- 
ordinatioQ  13,  tHat  frooi  tûe  Dorian  invasion  and  tûe  iraos- 
iiiarine  migrations  for  .^ûich  iL  gave  the  signal,  tne  Greoisin 
world  nas  fonnd  a  location  and  is  solidit'ied.  Doubtiess  tae 
equilioriaui  tiaere  estaolisûed  oooaprises  aiany  osoillatioos. 
The  cities  coaiposing  it  are  passionately  attacned  to  taeir 
independence,  to  tneir  autonomy,  as  the  Greeks  said;  noric 
of  theai  renounced  it  voiuntarily.  Those  uiost  aaabitioas  .ml 
iuost  powerful  sacceeded  in  imposing  for  a  time  their  supreai- 
aoy  or  negeoiony  (  tnis  was  tne  standard  expression)  on  a  cer-| 
tain  namber  of  tne  «eaker  cities;  but  those  groupings  oni/ 
hâve  a  ûoediocre  staoility.  Menaced  oy  tne  jealousy  of  triose 
tnau  they  aiarmed,  tney  contained  within  tneoiselves  intern- 
ai causes  of  dissolution,  and  tnus  one  sees  rapidiy  rveateQ- 
ed  and  iegraded  a  certain  State,  waich  nad  piayed  a  very 
orilliant  part,  whiie  another  was  previousiy  obscure  ani 
tnen  aspired  to  tne  first  ranK;  oloody  conflicts  occarrea, 
tnat  cnanged  tne  respective  situations,  iel   one  and  anooiier 
people,  tnat  wnicn  lost  its  external  dependencies  as  rveii 
as  tnat  v«hiôh  oegins  to  maKe  its  ascendency  feit  afar,  .iiiin-| 
tained  theinselves  and  oontinued  in  the  territory  in  yfaio:i 
tney  nad  ûuilt  tne  teoaples  of  tneir  gods,  and  «vnere  iron 
génération  to  génération  tney  had  deposited  the  reoiains  :>( 
tneir  dead.  Victims  of  secular  natred,  soaae  cities  aisappc- 
ar,  like  Pisa  destroyed  by  the  Sieans  and  Orchoiûenos  oy  bue 
îneoaûs;  out  a  people  does  not  perish.  Reduced  by  the  Spar- 
tans  to  tne  condition  of  serfs  or  driven  away  as  a  prey  to 
the  oaiseries  of  exile,  tne  ^essenians  will  revive  one  day 
and  tvill  repay  tneir  former  conquerors  for  the  violence  o^i- 
mi  t ted. 

înus  Gounected  to  a  definite  portion  of  the  soi!  on  ^auû 
tney  graved  their  naoïes  ani  icade  tneir  ineffaceaole  UipriiU, 
tne  Greek  trioes  are  not  condenrinei  to  ijioiODili ty .  ^iacn  dl 
tneoi  thencefortn  has  its  point  of  attachaient,  its  prytaneaii 
«nere  the  sacred  fire  burned  on  tne  altar  of  Hestia,  tne 
goddess  tnat  présides  over  the  indissoluble  union  of  iriea  a 
and  the  eartn;  bu^  ail  or  nearly  ail  hâve  neld  it  in  honor 
not  to  snut  tnemselves  <*ithin  tneir  narrow  domain,  but  to 
take  a  aiore  or  iess  active  part  in  the  occupation  and  peop- 
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peopling  of  tûe  Goastai  aoaatries  of  tae  Medi terraneaû.  iae 
cieiieûes  never  uioved  30  much  as  dariag  Ltie  tarée  oèatanes 
preoediag  tne  Mediaa  wars;  oever  Qave  their  ports  equipped 
aod  deiivered  to  tae  niad    so  maQy  siiipa,  manaed  by  Doid  com- 
paaioûs  aot  frigûtened  oy  tne  peiH^.  of  ^  tae  seas  and  of  unK- 
QOWQ  iaads,  oitter  and  tnarderous  confiicts,  relations  to  be 
estaolished  in  parbarous  ooantries  by  tact  or  firce,  unfore- 
seen  accidents,  combats  in  wnicii  tne  bands  seeiiing  fortune 
tarew  tnemseives  on  an  eneoiy  neariy  aiways  in  superior  nuoi- 
oers.  l'nis  is  tne  moaaent  of  tae  great  colonial  extension. 
Certain  cities  of  tne  first  importance  li.^e  Miletas,  Chaic- 
is  and  Gorintn,  then  scatter  oy  dozens  tne  growing  cities 
along  tne  coasts  of  tne  Black,  Sgean  and  Adriatic  seas.Jta- 
ers  like  Megara  and  Tiiera,  tnat  are  only  of  the  second  or 
tnird  order,  found  colonies  tnat  soon  surpass  taem  in  wetiitt 
and  power.  Then  froai  the  pillars  of  Hercules  to  tne  foot  oî 
tne  p.^iiCâ,sa3,  and  particalarly  in  the  oasin  extending  froin 
the  coasts  of  lonia  to  those  of  Siciiy,  there  is  a  rapid  s 
succession  of  adventurous  points  extended  in  every  direct- 
ion, tne  prodigioQS  energy  of  a  force  tnat  does  not  recKon 
wita  ODStacles  and  danger,  of  an  inquirint;  soûl  projectia- 
itseif  into  space,  on  every  si  de  tnat  a  /fây  seeios  to  opeu 
De  fore  it;  tnis  is  tne  effervescence  of  an  abounding  ani  o 
o\^erflowing  life. 

In  spite  of  tne  extreoie  diversity  of  tnese  enterprises 
and  épisodes  tnat  disoinguisa  one  froai  anotner,  the  iiûpres- 
sion  left  oy  tne  study  of  tnis  epoch  is  not  taat  of  disori- 
er  and  of  confusion.  The  historian  no  longer  expériences 
nere  tne  same  emoarrassmen t  as  oefore  tne  unexplained  aoiue- 
nts  of,  tne  preceding  âge,  oefore  ttiose  sorts  of  pools  ani 
eddies  of  tae  aunan  surge,  tnat  precipitated  on  Acnaian  ore-l 
ece  the  nortnern  tribes,  and  caused  to  flow  into  tae  isiaad3| 
of  Asia  lylinor  the  ancient  iahaoitants  of  rfellas.  îo  orieno- 
aoe  one's  self  aoiong  ail  tnese  expéditions  and  foandations, 
tnere  is  a  guiding  thread.  It  is  Known  from  waence  cornes  e 
eacn  troop  of  colonists;  each  colony  has  its  metropolis.  3a 
tne  otner  hand,  the  colonies  from  the  saiiie  metropolis  are 
generally  neariy  ail  adjacent  in  tne  same  région.  The  eye 
taen  follows  on  tae  map  ail  the  routes  by  wnich  those  emi-"- 
rants  nave  passed,  and  tne  inind  nas  to  make  an  effort  to 
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effort  ta  oooQeot  those  différent  groupa  at  taeir  startiog 
diQd  stoppiag  poiata.  Sach  one  of  ttiôfi- appears  to  it  as  tae 
prolOQgatioQ  of  one  of  the  main  branches  of  the  Hellenic 
truQk,  iike  the  posterity  of  one  of  the  principal  oities  of 
Ëuropean  or  Asian  Greece,  as  the  extension  of  one  of  thoae 
Statea,  smail  by  the  area  of  their  territory,  bat  great  oy 
tne  energy  diaplayed  by  the  ambition,  where  the  Greek  geni- 
us  nas  become  consoioas  of  itaeif  and  has  commenced  to  pré- 
pare itaeif  for  its  high  destiaies. 

This  genius  first  manifested  itseif  in  words  aione,  by  h 
words  subjeot  to  the  laws  of  rhythm,  by  poetry.  While  this 
produoed  works  iike  the  Iliad  and  Odyssey,  sculpture  stiii 
sketohed  art  under  images,  of  the  sort  of  those  statuettes 
of  ivory  furnished  to  us  by  tne  tooabs  of  the  Dipyion,  of  t 
tne  figures  that  decorate  the  painted  vases  supplied  by  tae 
same  cemetery.  '^aen  frooi  one  attempt  to  another,  art  cane 
to  use  inore  freely  and  ivith  more  success  the  means  appropri- 
ate  to  it,  this  «as  the  tioae  when  made  itseif  felt  the  iiv- 
ing  impulse  of  that  oentrifugal  force,  tnat  cast  in  ail  di- 
rections to  distant  and  still  unkno»ïn  shores,  tne  seeds  Jt 
Hellenism  and  its  fruitfui  gernas.  One  oannot  imagine  ciroaoï- 
stances  more  favorable  to  the  progress  of  art,  tnat  woald 
promise  it  a  finer  flight.  Prom  year  to  year  tne  young  nâi- 
ion  saw  its  domain  enlarged  and  tne  organio  centres  muitip- 
lied.  Nlow  the  more  numerous  are  those  among  a  people,  tne 
more  chances  for  unity  not  to  stifle  variety.  Tnat  is  a  ia«ï 
of  history,  a  law  verified  as  well  for  ancient  Greece  as  f 
for  Italy  of  the  13  th  and  l6  th  centuries  of  our  era.  Ali 
children  of  the  GreeK  race  hâve  the  same  blood,  and  in  a 
certain  measure  the  same  natural  aptitudes,  the  same  tradi- 
tions and  the  same  religion,  an  entire  ground  of  éducation 
aad  of  common  habits;  but  many  among  them,  those  detachea 
by  émigration  from  the  aiother  country,  ^ere  planted  in  ver/ 
diverse  surroundings ,  wnere  they  »*ere  subjected  to  tne  ini- 
luence  of  very  dissimilar  climates  and  contacts.  3o  disper- 
sed,  they  could  not  remain  as  similar  to  each  other  as  tney 
were  at  tne  time  tne  séparation  occurred.  That  eventually 
witn  the  distances  that  perpetuated  its  effects  must  neces- 
sarily  modify  tne  character  of  the  defferent  groupa;  it  y,-j.5 
inévitable  that  hère  should  be  developed  some  quality  less 
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briiiiaat  eiseivhere,  whiie  there  yïoaid  be  empûasizeci  aoaie 
teodefloy  scaroeiy  indicated  ia  anotner  part  of  tiiat  vase 
entirety.  Tae  tree  woaid  be  the  saïne  everywùere;  Dut  its 
fiowera  wouid  not  everywaere  hâve  the  same  ooiors  and  its 
fruits  tûe  same  savor. 

Por  exainpie,  take  tae  Greeks  that  iive  on  the  coasts  of 
Asta  Miaor,  and  au  the  mouths  of  its  great  rivers,  «ho  ma- 
taiû  dâily  relations  witû  the  Lydians  and  the  Phrygians,  oy 
tae  iûteroiediary  of  ^raioa  tney  are  in  coinaianioation  witii  t 
the  empires  in  the  oasin  of  tne  iiluphrates.  Aiso  the  otners 
estâbiished  in  ii^gypt  among  tae  grand  monaoïents  of  the  oia- 
est  oivilization  of  the  ancient  world,  and  finaily  otners 
settled  in  the  islands  and  at  the  bottom  of  the  gulfs  of  t 
the  iîest,  aoiOQg  the  tribes  of  the  Sicuies,  Itaiiots  and  Oe- 
its.  lMow  Asian  Greeoe  oreated  the  élégant  and  rioh  forms  of 
tnat  lonic  order,  for  whion  it  borrowed  the  art  éléments  of 
the  peoples  of  Asia,  and  it  has  aiways  retained  for  tnat,  L 
type  a  very  marked  préférence,  dn    the  oontrary,  the  GreeK 
oities  of  Sicily  and  of  Italy  were  daaghters  of  the  oities 
of  continental  Greece,  where  by  the  sabstitation  of  stona 
for  wood,  tne  architeotnre  calied  Doric  .vas  born  of  tae  ora 
ditions  ana  t>i^actices  of  Myoenaean  constraction ,  «hère  tne 
temple  -«as  oniy  an  eniarged  and  embellished  ample  hall  Ji 
the  Homeric  palace.  They  when  tney  set  themselves  to  baiia 
tae  dwellings  of  the  gods  that  had  presided  over  tneir  foaa 
dation,  they  coald  only  be  inspired  by  the  examples  givea 
by  tneir  metropolises  ;  the  Doric  style  is  long  the  oniy  one 
tnat  tney  knew  now  to  use;  bat  living  an  independent  life 
oeyond  the  seas,  having  at  their  disposai  materials  not  ta- 
ose  employed  by  the  workmen  of  the  native  country,  animatei 
by    tnat  pride  produced  oy  rapid  gro»tn,  tney  aspired  to  ev- 
eot  édifices  that  shoald  ce  large r  and  more  oeautifal,  tnao 
ail  bailt  previoasly.  Tnen  even  wnen  tne/  do  not  manifesta 
tnat  ambition,  they  i  trodace  curions  variations  into  tne 
style  that  they  hâve  received  and  adopted,  wùich  rene^ï  io 
and  diversify  it  infinitely.  Tarning  onr  eyes  to  another 
side,  if  fie    go  to  stiidy  at  the  mouths  of  ^ile  ai  Nauoratis, 
whion  was  the  most  important  of  the  trading  cities  establi- 

sned  oy  tne  Greeks  on  the  shores  of  the  delta,  a  differen 
pneoomenon  attracts  our  attention.  The  architecture  there 
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13  cvcQ  uxiab  DÏ.    loniii,  irom  waiou  origiQiiiiy  caoQe  moai   ji 
liûo  lûaibitaaLs  ot  NiiucraLis;  ùal    amoûg  tQt;  objecta  uciK^a 
fr^iB  tue  treacûes  ooe  gataers  ia  great  quanLiLy  giazed  ter- 
ra cottas,  sLiDÎiar  to  taose  proiaoed  io  ail  aatiquity  oy 
Sgypt  and  Paoenioia.  A.fter  belng  iaitiated  iata  the  procéd- 
ures âpplied  in  tûe  workstiops  of  tae  coantry,  the  artisaas 
ot  L^auoratis  made  aa  effort  witii  qo  great  sacoess  to  dilta- 
se  io  tae  Grecian  worid  a  taste  for  those  eaaaQeis,  wûose 
toaes  of  red  and  yellow,  green  and  biue,  charm  the  eyes  :  :' 
orieiicajs  a  ad  of  tne  oarbarians,  tiiat  thep  h  ad  as  patrons. 
fie   couid  iBultiply  tnese  exampies;  by  takiag  suGoessiveiy 
tae  iflost  distant  colonies  and  tne  groups  taat  titiey  composa, 
it  would  be  easy  to  sûoy»  that  eaoû  of  tnem  has  its  origiaâi- 
ity,  which  is  explained  oy  local  causes.  It  even  seems  il 
first  sigût,  tnat  the  effect  of  tnese  causes  must  hâve  oeen 
exerted  on  certain  of  thèse  groups  even  more  strongly,  tain 
was  tne  case;  what  is  surprising  is,  that  tne  extrême  dist- 
ance and  the  apparent  isolation,  and  that  the  différence  of 
location  may  not  àave  had  more  sensible  effects.  The  Gre^KS 
tnat  occupy  thèse  posts  of  the  advanced  guard  hâve  remaiaei 
GreeKs,  under  wnatever  SKy  tna  ^.  tas  spirit  of  aaventare  ni  s 
tnro^ivn  tnem,  «vnatever  neighoors  were  ^iiven  taem  by  rate,  ij- 
rvaere,  at,  isast  daring  the  first  centories  foilo»Ying  tne;  :;3- 
taolisûment  of  the  colonies,  aave  tney  permitted  triemseiv'iS 
to  oe  injured  by  tne  peoples  of  différent  race  and  of  intir- 
ior  civilization ,  tnat  surrounded  taem  and  sometimes  cror-n- 
ed  taem;  nownere  hâve  tney  forgotten  taeir  ianguage,  tneir 
poets.  Never  hâve  tney  ceased  to  feel  tnemselves  members  Jt 
tne  same  oody.  Tnese  autonomous  States  were  far  from  haviiti 
tne  same  social  and  potitical  government;  tne  créative  ^ea- 
ius  nad  not  everywnere  tae  same  sap  and  tne  same  face;  m 
ail  cases  it  did  not  follo.^  the  same  paths  everywnere;  eut 
ail  taose  cities,  eacn  in  its  ifvay  and  according  to  its  res- 
ources,  interested  itselï  in  tne  common  v»ork  of  Heilenisii;; 
witû  steps  more  or  less  assured,  tney  followed  tne  movement 
and  labored  to  assooiate  tnemselves  therev»ith.  One  kno/rs  « 
what  a  prédominant  part  was  taken  in  the  first  stages  of  o 
Grecian  thought  by  the  sages  of  lonia  and  Sicily.  In  anota- 
er  order  of  ideas  ^ill  oe  seen  on  almost  every  page  of  tnis 
book,  with  what  ardor  and  inventive  boldness  the  arciiitecto, 
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paiotera  aQd  soaiptors,  ia  tiiose  oouatries  hâve  coatrioaied 
to  tûe  arts  ofl  desiga. 

^tiat,  préserves  and  perpétuâtes  ttie  uaity  of  tae  aatioii, 
ia  spite  of  tne  action  of  tne  forces  tnat  tend  to  destroy 
it,  is  the  coatiauity  of  tne  reiatioas  aiaiQtained  betjyeea 
them,  despite  tae  exteat  of  the  spaces  interpoaed,  taose  3 
acattered  prothers,  ail  taose  taat  claim  the  name  of  deiie- 
aes;  they  are  too  proad  of  this  to  aiiow  their  rigat  to  oe 
prosorioed.  ûoubtless  tne  Grecian  coLooies  are  ali  in  reia- 
tioas with  tae  foreigners,  hère  «rith  tîiose  aaoient  kiagions 
of  Asia  and  Africa,  fiheve    they  find  macii  to  ieara,  tnere  w 
witû  barbaroas  tribes  civilized  by  their  contact,  neariy  e 
everywnere  with  Seaietic  iuercnants,  wnica  they  find  on  every 
sea  aad  ia  ail  the  markets  freqaented  oy  thetn.  ïet  ai  v^ays 
aiûoag  theiDseives  aod  nith  their  metropolises  did  tne  GreeK 
cities  hâve  the  most  active  oofûinerce.  Those  raw  materiais 
which  they  received  froia  the  aborigiaes,  tney  sent  to  ttie 
artisans  of  tne  mother  country,  who  were  to  transforoQ  theji. 
ProiD  tne  rvorkshops  of  Miietus  aad  Sphesus,  Ghalcis,  Connu 
aad  Atneas,  they  derived  the  aiost  precious  of  the  articles 
of  iuxiiry  ased  by  them,  aad  which  they  iike.vise  piaced  a;i!OQg| 
tneir  patrons  outside,  those  fabrics,  jeivels,  métal  vases, 
amis  sought  by    the  barbarians,  paiated  vases  tnat  the  Ca,Epâ-| 
aiaos  and  Ëtrascans  ioved  to  enclose  in  their  toinDs.  ûona- 
th  in  tne  7  th  ceatiiry,and  Athens  in  the  6  th,  exported  0/ 
taousaads  tne  pottery  fasnioned  oy  their  skiifui  workmen, 
aad  by  in termediary  of  the  Greeks  estaolished  ia  the  vi3ia- 
ity  of  the  patrons  to  be  served,  they  distributed  the  prol- 
QC.  S  of  their  aiaauf  actories.  Where  to  increase  their  gain 
those  products  «ère  imitated,  ali  at  least  ûorrowed  their 
models  from  the  capiials  of  iadustry  and  art. 

Tnas  Detween  délias  aad  its  inost  distant  colonies  -vas  an 
eadless  séries  of  going  and  coming,  aa  unin terrap ted  excni- 
nge  of  mercnandize.  The  snips  tnat  sailed  on  tne  Èaxine,  :- 
âgean  and  Adriatic  seas,  witn  the  cargoes  that  filled  tneir 
nolds,  traasported  men  witn  curioUvS  and  discrest  minds,  ai- 
ways  ready  to  repeat  wnat  tney  had  heard,  to  relate  wnat  0 
they  had  seea,  who  by  their  conversation  and  taies  neariy 
filled  tne  place  of  tne  tDodern  joarnalist;  they  carried 
rhapsodies  that  disseaiinated  everywhere  the  kaowledge  ani 
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iove  ©t'îtfie  aatioQ'di  epio  poetry,  ot    poets  tnat  arousea  ^aa 
Qoarlaaed  in  souia  tne  memeory  of  tûe  uaytiis,  wtierein  ea3n 
fractioa  oH    hae   Greek  race  was  pieased  to  aeek  tae  secret 
of  its  origiQ,  oi  its  titles  of  honor. 

Tûe  Greek3  of  tae  ooioaies  further  did  Qot  iimit  taeoiSdi- 
ves    to  ooiiect  the  oeaefits  of  tûe  reiatioas  prodaoed  oy 
comoieroe;  evea  Depoad  ali  tnoagtit  of  moaey,  their  désire 
interveaed  to  maitipiy  the  occasioas  for  meetiag,  Taey  iida 
a  firm  iateatioû  to  remaio  in  oomaïunion  of  ideas  and  fedi- 
ûgs  witn  the  innabitaats  of  tne  mother  oouQtry;  tiiey  wisneà 
to  go  as  freqasntiy  as  possioie  to  renois  tûeaiseives  at  tne 
source  itseif  froin  wriicii  ûad  einerged  the  river,  wiiicn  aivi- 
ded  iQto  3o  tnaay  Drancûes,  and  to  take  tnere  a  bâta  in  :iei- 
ienism.  iVnat  oiarveilousiy  served  tiiecD  in  tnat  design  was  t 
an  instution,  that  of  tne  great  gymnastic  gajies,  waicn  .jers 
Dorn  froiii  ancient  customs  witnessed  oy  epic  poetry  ana  uy 
tne  oDonuments  of  sculpture,  ani  developed  in  tne  course  oi 
tne  7  tn  and  6  tû  centuries,  so  as  tnen  to  assuae  its  aeti- 
nite  forai,  and  nencefortn  to  nold  a  great  place  in  tne  iirs 
of  tne  Greek  people.  Pnose  gaines  returned  at  periodic  inter- 
vais, some  every  five  years  and  others  evecy    three  years. 
l'ne  jiost  august  of  ail  were  tne  Qiyoipic  gaices  celeoratea  i:i 
tne  valley  of  tae  Aipneus.  One  knows  wnat  précautions  'sevz 
tâken  that  notning,  not  even  tae  internai  wars  tnat  desoii- 
ted  Greece,  snould  disturo  tne  solemnity.  A  sacred  trucs, 
tnat  the  edelgates  of  the  ileaas  notified  to  those  interes- 
ted  at  tne  same  tiine  announced  to  tnem  tne  date  of  the  auD- 
roacning  festival,  assured  free  access  to  tne  sacred  valiey 
for  ail  tnat  proposed  to  compete  or  to  oe  présent  at  tne  ^ 
asseoiolage.  foe  Pytnian  gaaes  had  as  tneatre  the  piain  oi 
Orissa  in  tne  vicinity  of  Delpni  at  tne  foot  of  Parnassus. 
Men  flocked  tnere  i^ith  almost  as  aiucn  entnusiasm  as  to  Jiyn- 
pia;  the  victories  won  there  «ère  nardly  less  esteeaaed.  i  i- 
LNiemean  and  Istamian  games  never  came  to  the  same  prestige. 
fet  oy  reason  of  tne  opportunity  oi  tha  site  betweea  tae 
two  naïves  of  continental  Greece,  and  at  the  gâtes  of  tae 
rich  and  voluptuos  Gorintn,  likewise  attracted  very  great 
multitudes.  Pinally,  ^aen    Atnens  witn  Pisistratus  and  nid 
sons  coiDinenced  to  play  an  important  part  in  alreece,  its 
grand  Panathenaic  games,  wnicn  nad  remained  until  tnen  aa 
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eûtireiy  iooai  festival,  aiso  took  a  pâQûeileaic  ctiaraoter. 

How  muca  sougût  were  tûe  triumpûa  oDCaioed  there  is  auies- 
ted  Dy  tûe  oiay  ampûoras,  to  wHioa  aroQaeoiogis ts  aave  ^17- 
eti  tûe  aame  of  panatheaic  vases,  dn    them  beside  tne  image 
01  Pailàs  is  aiways  tûe  saiie  ioscriptioa:  -  (Greek).  Tûos- 
ainphoras  were  givea  as  prizes  to  the  victors  in  thèse  gainss;! 
taey  were  given  to  thein  fiiled  witû  Dii  that  came  from  oii-' 
ive  trees  beioagiag  to  tûe  goddess.  îhose  vases  iiave  beeo 
t'oiiûd  io  tombs  at  points  of  the  GreeK  world  very  distant 
froiii  eacû  otner,  as  weii  in  Gyreae,  Sioily  and  Itaiy  as  in 
Greece  proper,  wûicii  peraiits  one  to  divine  tûat  men  oaaie  t' 
from  ail  parts  tJO  00a  teafei  at  uâthens  for  the  orowns,  tnai  i 
tûe  City  oestowed  in  the  na^ue  of  the  daughter  of  Zeus,  aer 
ceiestial  and  immortai  protectress. 

Por  a  long  time  tnere  were  oniy  the  innabitants  of  tne  ci 
adjacent  districts  to  take  part  in  thèse  "panegy ries",  as 
the  Greeks  teroied  and  stiii  call  theai;  taen  as  new  needs  i 
avsoke  in  tûe  Greek  peopie,  as  they  nad  a  clearer  conceptioa 
of  tne  noble  idéal,  that  its  uriters  and  artists  must  nave 
oasied  theoiselves  to  realize,  the  attraction  of  those  fest- 
ivals inade  itself  felt  in  a  radias  of  increasing  extent. 
Tne  eyes  of  tne  spectators  ttiere  enjoyed  the  vigor  and  d-ii-i 
ity  displayed  oefore  them,  èong  made  sapple  oy  tne  exercid- 
es  of  tne  palestra,  and  the  maecles  of  the  atnletes;  buD  i 
tûe  iûtelligence  aiso  foiind  its  place  taere.  Sverywhere  cjji- 
pétitions  in  music  and  poetry  were  added  to  tne  contests  in 
strengtn  and  fleetness,  an  foot  races  and  chariot  races,  o 
mastery  of  the  oody  or  of  the  mind,  no  torm   of  talent  dia 
not  nave  opportunity  to  Qaanifest  itself,  ani  in  a  race  30 
sensitive  to  praise,  so  caarmed  with  glory  as  the  GreeK  ri- 
ce,  it  was  an  nonor  passionately  desired,  to  near  one's  s^if 
proclaimed  victor  in  one  of  tnose  gaoïes,  witn  tae  applaase 
of  tne  m altitude. 

t^'rolIl  génération  to  génération,  tnere  appeared  inore  coiDOit^' 
itors  for  eacn  compétition,  and  coaiing  fartner.  '^nat  aiso 
aroused  tneir  ainoition  was,  tnat  in  the  officiai  annoanceu- 
ent  of  the  resalts,  the  nerald  added  to  the  name  of  the  wi:i- 
ner  tnat  of  tne  city  wnich  had  given  pirtn  to  nim.  Wnen  cas 
of  its  sons  entered  tne  lists,  that  was  tnen  personaLiy  i;i- 
terested  in  tne  resait  of  tne  contest.  i^nat  an  entnusiasLio 
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réception  was  aiso  reaerved  for  tnat  one  of  ita  Ghampions, 
wûo  won  in  one  od  the  great  games  and  orougût  the  crown  oï 
the  leaves  of  smaiiage  or  of  oakj  An  eatire  peopie  rusaed 
toward  aiiB,  and  âooaetiaies  to  give  tnat.  iliustrious  oompai- 
riot  a  more  striking  évidence  of  paolic  récognition,  Liiey 
desired  ûim  not  to  enter  by  the  ordinary  gâte;  to  aiiow  uii 
to  pass  a  oreacli  was  made  in  the  enciosing  wali.  îiien  were 
rejoioiûgs  witnout  end,  festivals  at  waica  resounded  tûe 
odes  in  wnich  the  poets  mingled  witn  tne  enlogy  of  the  iHdQ 
that  of  nis  country,  wnose  origin  and  wariike  prowess  tney 
recâlled.  ât  the    same  tiaie  to  perpetaate  the  loeoiory  of  cuat 
suooess,  there  was  ereoted  in  tne  sacred  forest  sarroundiag 
tne  god  a  statue,  deemed  t,o  reproduce  tae  features  of  tue 
Victor,  waose  naaie  was  eagraved  on  tne  oronze,  with  thaï  of 
ûis  natal  city. 

It  is  anderstood  tnat  the  prospect  of  sach  nigh  rewaras 
woald  arouse  ardent  enaiatioa»  'i'nis  was  so  from  the  6  ta  3 
centary.  In  ail  German  oities  of  some  impootanoe  lae   kiq^s, 
where  exceptionally  that  dignity  was  retain ed,  tae  tyraauo, 
WQo  needed  pardon  for  their  occapafcion,  the  nobles,  neirs 
of  tae  prestige  and  ivealth  of  aristocratie  oities,  and  fin- 
ally  ail  those  seeking  popularity,  aspire  to  thèse  cro-^as. 
Noiv  tnose  coaipetitors  or  their  représentatives,  tne  drivers 
of  tneir  chariots  in  the  are  a  a,  do  not  go  alone  to  tne  ^4  ro- 
und. A  famous  athlète  is  followed  oy  a  nuaioer  of  nis  feiio/J 
oitizens,  and  there  ivas  a  no  less  naiDoer  when  a  prince  s  =  ad3| 
nis  norses  into  tne  stadium.  Priends  and  suDjects  wisn  tj 
De  tnere,  to  lend  tneir  champions  tne  support  of  tneir  e!i3- 
ourageaient,  and  then  if  ne  conquers  nis  rivais,  to  take  lq- 
eir  part  in  nis  success.  Tnus  the  multitude  found  itself  j 
GOiDposed  of  tne  Tiost  différent  éléments,  and  for  tne  f5»v 
days  of  tne  duration  of  tae  festivals,  it  orowded  around  t 
tne  sanctuanies.  In  taat  crowd,  where  were  spoken  ail  tae 
dialects  of  GreeK,  non    many  unexpected  meetings  occurrea! 
Tney  recognized  guests  not  seen  for  many  years  and  memoers 
of  tne  same  family,  that  tne  cnances  of  émigration  had  div- 
ided  into  several  branches.  How  many  questions  and  replies 
must  arise  from  those  returns  of  tne  past,  ail  those  inqai- 
ries  made  to  establisn  degrees  of  relationsnip,  rautually  t,^ 
render  account  of  ail  tnat  had  occurred  everywhere,  since 
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taey  were  dispersed  to  tne  ïq\iv    wiads  oH    tne  aeayeas. 

QOt 

H^artner,  ttiat  *fas  tûe  soie  pieaaure  of  this  sort  taat  tnr. 
ese  assemblages  riad  to  offer,Qor  tae  sole  forai  oif  the  aaiioa 
»*aiola  taey  exerted  on  the  lûinds,  to  briag  tneji  to  tae  sane 
modes  of  feeling  and  thougût.  Ali  présent  were  ooQtinaaiiy 
caiied  OQ  by  tiie  oonditions  of  tne  festival  to  give  tne  scyne 
tone,  if  ooe  may  so  speak,  like  as  many  instruments  played 
in  anison.  Pney  foiiowed  tne  saoïe  processions  and  were  asso- 
oiated  at  tne  same  sacrifices;  taey  sang  tne  praises  of  tae 
same  gods,  ivhose  wisdom  and  will  were  expressed  for  tae>n  oy 
the  same  oracles.  ?inaliy,  iienceforth  tûey  had  tne  privilège 
tnere  of  entering  into  relations  fiith    tne  interpreters  of 
tne  ûignest  conceptiong,  to  wnicn  were  eievated  tiie  genias 
of  tneir  race.  Surrounded  oy  a  circle  of  aaditors,  «hosc 
oariosity  never  «earied,  the  rhapsodists  récite:!  rioaierio 
poeiLS  and  those  cyclic  poejis  that  «ère  tneir  séquence;  tuas 
were  engravei  and  preserved  in  the  oieaiory  of  ail  taose  ion^ 
séries  of  mytnical  personages  and  of  varied  adventures,  m 
wûich  froûû  tnat  tioie  tne  artists  in  «natever  city  they  iiio- 
ored,  coarnienced  to  seek  tne  tneoies  tnat  tney  developed.  "^nea 
tne  vein  of  epic  invention  faiied,  fron  lyric  poetr/  anj  o 
tne  rich  diversity  of  its  aetres  tne  Grecian  son!  denanjei 
tne  aieans  of  transiating  i.s  ideas  anl  of  aianifesting  ils 
émotions.  Ideas  and  émotions  express  tnemselves  in  tne  i^j-t 
only  to  be  diffused,  oorne  on  the  wings  of  tne  raytQiii,  Ij 
go  to  affect  tne  minds  and  move  tne  nearts.  Èlegiacs  liKe 
Gallinos,  Tyrteus  or  Theognis  must  love  to  make  neard  in  g 
tûose  réunions  tne  pièces  in  wnicn  breathed  tar;ir  patriot,- 
ism  or  tneir  anger,  tne  inflamed  exhortations  addressed  t,D 
tneir,  feilow  citizens,  the  invectives  uttered  against  ta^-ir 
political  enemies.  As  for  tne  masters  of  wnat  iias  beea  lerï- 
ed  tne  cnoral  lyrism,  ibycos  and  jCtesicnore,  oimonides  J^.ii 
Pindar,  was  it  not  in  vie/f  of  tnese  sa  me  festivals,  tnat  i 
tney  composed  tneir  epinicies,  tnose  grand  triamphal  odcS, 
wûose  exécution  required  a  stage,  a  collaooration  of  voices 
-  and  instruments,  for  wnich  tney  could  count  only  on  tne  s-^t-- 
isfied  vanity  and  interested  munificence  of  tne  visitors  -)l 
tne  arena?  înus  poetry  contriouted  in  various  ;¥ays  to  crci- 
te  la  this  intelligent  and  sensitive  public  a  coliectiva 
soûl,  tnat  survived  tne  dispersion,  tbat  ofstinately  resisf-^^l 
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ttie  effeots  of  aii  tifie  dissoiving  infiaeooes,  and  waicii  coq- 
stitated  tûe  moral  aait-y  af  the  Qatioa. 

Iq  order  to  reduoe  Co  a  aiiniiiium  tne  expeases  and  Cae  t'-:it,-j 
igae  of  the  journey  imposed  on  trie  innaoitants  of  tne  coi3-| 
ûies  Dy  attending  taose  asseaiolages,  if  was  necessary  for 
taem  to  be  neid  in  a  coantry  piaced  jiidway  oetween  easCeeQ.. 
and  western  Greece,  oetween  tne  Goasts  of  Africa  and  of  Ii-| 
iyria,  of  Tnrace  and  of  Scythia.  Tnus  towaro  tfie  soutn  of 
tne  tieiienic  peninsala,  betweea  tne  long  cnain  of  Parnaaaas 
and  tne  sea  batiiing  tne  snores  of  the  Pei>opoa-es3us<;  arose 
tne  temples  toward  wnicn  were  tarned  at  fixed  tioies  tne  ey- 
es  and  steps  of  so  oaany  tnousaad  cnen;  nardly  a  few  daps  of 
walking  or  on  ooats  separated  tnese  places  of  assemblage. 

Tnat  30  olosely  liaaitea  région  was  tnat  wherein  tne  Àcna- 
ian  neros  nad  oailt  their  strong  castles,  where  tney  aad  r 
reigned  over  those  old  oities,  whicli  nad  thrown  even  into 
tne  paintings  of  tne  epic  period  tne  refiection  of  tneir  h 
wealtû  and  power.  It  was  aiso  in  tais  territory  or  on  its 
frontiers  tnat  nere  founded  tne  oQOst  ancient  sanctuaries, 
to  wnicli  were  attached  the  mytns,  lise  those  of  Delpni  ani 
Atnens,  of  Corinbn  and  Olympia,  tnat  nad  most  occupied  ine 
Greek  imagination  and  gave  oirta  to  tne  noblest  diviniti^s 
tnat  it  adore,  and  to  tne  most  popnlar  calts.  y^inally,  1 1, 
was  there  tnat  the  socalled  ûorian  invasion  nad  oome  to  su- 
perpose on  the  primitive  innabitants  of  the  country  a  ne^ 
layer  oi  people,  aaa  tnat  thèse  éléments  as  if  snut  and  ov- 
essed  in  a  closed  vase,  were  mingled  ont  without  being  coa- 
fased,  tnat  tney  nad  exerted  on  each  other  reactions  safii- 
oiently  strong  and  proloaged,  tnat  ail  shoald  acquire  conn- 
on  qualities,  and  thus  oreate  the  race,  altogether  one  ana 
composite,  whicQ  under  tne  name  of  riellenes  nas  made  saoa 
a  great  figure  in  tne  world. 

The  Peloponessus  witn  tne  iaods  fâoing  its  nortnern  ooas- 
ts  along  tne  Saronic  and  Gorintnian  galfs,  thas  at  the  02-'- 
inning  of  historic  times  was  tne  neart  itself  of  Greece, 
and  in  a  certain  sensé  it  always  retained  tnis  cnaracter  ^ 
and  privilège.  ïet   not  tnere  occurred  in  the  course  of  tndt 
period  tûe  most  asefal  wotk  and  tne  most  deciced  progress, 
wnere  the  Greek  genias  prodaced  tne  most  original  iVorks,tii- 
ose  tnat  contribated  most  efficiently  to  prépare  for  tnao 
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faii  fiignt  of  ietLers  and  oï   arts,  wQose  signai  «iii  oe  :) 
given  Dy  tûe  emocioas  oï    tne  straggle  agaïast  tne  Persiatis 
aoi  tne  aaexpected  victories  that  teroiioate  it,  Jotii  me 
approâcQ  of  Ihe   5  t,h  ceatury,  tne  Greeks  of  âsia  are  in  di- 
vâûce  of  tûose  of  Surope.  Hhy    aad  tiow  ^as  tiiis  so? 

îhia  paenomenoa  aad  aiaitipie  oaases,  sooie  of  whicn  escape 
tne  fiistoriaa.  rie  is  too  far  froiii  tnat  distâQt.  âge;  ne  KQo/(g| 
aotûing  of  otie  aoquired  tendenoies  that  oouid  briog  iuto  h 
Asia  MiQor  a  certaiQ  tribe,  or  of  tiie  merit  of  tùe  oiiiets 
tnat  presidend  over  it3  es tabiisûmeijt.  What  ae  sees  is  laat 
tne  sarrouadings  iato  wiiich  tne  3olian  and  loniao  ooionists 
had  t'aiiea  were  partiouiarly  favorable  to  the  deveiopment 
of  their  aative  quaiities.  Tne  fieid  nad  more  aoQpiitade,  t, 
tne  iines  were  drawn  at  a  greater  soaie  thao  in  Heiias.  in 
Asia  00  «ûatever  side  one  turned,  tnere  was  before  nioi  uiore 
air  and  ppace,  a  more  open  sea,  iands  tnat  extend  and  oyen 
.iiore  wideiy,  iviiere  the  plow  cutting  iato  tne  deep  soil  caii 
take  a  course  entireiy  différent  frooi  that  in  tne  iiaiitea 
plains,  narrow  and  stony  ra/ines  of  Attioa,  Argolis  and 
Acûaia.  Tne  rierœos,  Gayster  and  hieanèer  are  not  llke  tae 
Gephisus,  laacûos  and  Gratnis,  torrents  witn  y^ater  only  in 
winter  or  after  storms  of  raini  tney  are  triie  rivers,  tiiiC 
oan  carry  ooats  in  taeir  loier  courses,  and  wnose  discoàr^e 
in  any  case  is  suf f ici^iitiy  aoundant  to  suffice  in  every 
season  to  water  the  countries  traversea.  T'hose  rivers  naa 
opened  between  the  moantains  bordering  tnem  passages  su["ii- 
ciently  wide,  that  there  was  foand  pèace  for  roads  foliotai 
ûy  mea  and  beasts  of  ourden. 

Tne  roads  that  start  from  the  coast  and  rise  «itn  the  ceisi 
of  tne  rivers  le ad  to  tne  interior  and  very  fertile  plains, 
and  fartner  on  to  nign  plateaus  easily  passed  over  in  ali 
directions;  tney  lead  to  tne  country  inhabited  oy  the  Lyai- 
ans,  Pnrygians,  and  oehind  tnose  the  Gappadociaos,  peoples 
ail  in  relations  «itn  tne  Assyrians  and  Ghaldeans  tnrougn 
tue  défiles  of  t,ne  îauras.  By  tnose  routes  tnat  nature  ner- 
self  seeais  to  hâve  traced  on  the  earth,  mercnandize  of  ail 
kinds  descended  toward  tne  coast  of  the  Sgean  sea,  wnere 
were  founded  the  principal  Eoliaa  aad  loniaa  oities.  Thosa 
sold  botn  the  varied  products  of  the  soil  and  those  of  boa 
culture  of  the  flocks  or  of  the  caase  of  .vild  beasts;  ùat 
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waat  «ère  especiaiiy  prooiineût  in  tûeir  markets  were  Ju^ecits 
of  iuxary,  metais  and  wrought  i'/ory,  jeAfeis  of  skiifui  rvorK- 
mansûip,  wDvea  and  einDroidered  t'abrics  of  loany  coiors,  jtc- 
aoed  and  exported  froai  time  iameoioriai  oy  Lue  indastriai  3 
centres  of  tne  Dasias  of    the  fiuphrates  anrl  the  Tigris. 

îne  oities  in  question  rapidiy  oecame  ttie  marts  of  co^Liiier- 
ce,  <vhion  oy  tneir  médiation  broagtit  into  relations  nesiera 
Europe  and  aii  western  Asia.  /Vith  tfie  «ares  of  ali  sorts  l 
tnat  came  tnus  to  fili  the  warenouses  of  ttie  merchants  of 
Stnyrna,  Ëphesus  and  Miletus,  exotic  ideas,  myths  and  syuiODis 
OPiginaiiy  from  Phrygia,  Cappadocia  and  evea    from  c^^^^-^. 
sketoûes  of  scientific  théories,  inf orjiation  coliected  frjiii 
every  complaisant  source,  flowed  over  foreign  nations  auî 
tne  Gountries  inhabited  oy  theoi.  By  tne  saoce  ways  were  ciiso 
graduaily  transuaitted,  <vitn  the  use  of  many  relief  types  aoi 
many  motives,  tne  secret  of  certain  technical  p-rodedures  iiad 
of  certain  tricks  of  tne  nand.  Days  that  opened  on  tne  .vorid 
and  on  its  depths,  «hen  «ère  seen  ooth  tne  confused  swari^iag 
of  Savage  trioes  and  tne  imposing  outlines  of  great  miliuiry 
empires,  01  their  populous  capitals,  aoove  which  were  saiot- 
uous  and  rioniy  decorated  édifices.  As  if  borne  oy  tne  /«ind, 
words  spOKen  oeneatn  otner  skies  and  in  ankno-vn  tongues  ^aie 
10  tne  ears  of  tne  coastai  inhabitants  of  the  Mediterr'iacin; 
Tnese  understood  theai;  in  traversing  tne  space,  they  toa:i: 
in  their  course  officions  translators.  Tnere  was  in  tne  i.j- 
veoneni:.  of  tne  caravans  directing  LheiEselves  to  tnose  poris, 
iike  currents  of  jiateriai  and  moral  life,  wnicn  issued  rroi 
distant  sources  and  converged  toward  sorne  comiDon  réservoirs, 
there  mingling  their  waves.  Tnese  relelations,  more  suggest- 
ive as  they  remam  incoai:)dete,  tnese  ecbos  of  foreign  vjiaes 
not  stifled  by  distance,  Lhese  neetings  and  tneir  surprises, 
thèse  contributions  of  Asiao  workmen  intended  for  tne  iurD- 
pean  consumer,  were  so  oaany  appeals  to  tne  curiosity,  tne 
instinct  of  discovery  and  tne  spirit  of  enterprise.  ^lotninî 
was  better  calculated  to  spur  ana  excète  ninds,  to  arousc 
in  tneiD  the  passionate  désire  to  snow  tnemselves  and  to  ex- 
tend  in  ail  directions,  in  the  realai  of  thought  oy  licerary 
and  arcisèic  création,  in  that  of  the  oody  oy  bold  exçlo^'^' 
tion,  oy  tne  foundation  of  agencies  profuseiy  scatterea  c»^' 
erywhere,  agencies  that  eaoh  ensurei  nev.  inarKets  for  [aixci-^^'' 
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ooiiunerce,  aad  supplied  materials  qoL  previously  pat  iritj  c 
circuiatioa. 

Iq  tnese  ooQditioaa,  severai  cities  of  Aaiaa  Greece  na,a  a 
growtû  whose  rapidity  was  prodigioas.  At  Spaeaiis  tae  Greeiis 
ûad  t'oand  aa  anoient  Lydian  or  Qarian  saQctuary,  aroaaa  na- 
ica  assembled  tne  trioes  of  the  vioinity.  They  appropri aoed 
ita  cuit,  after  oontests  of  whioh  ne    kaow  iittie  save  tne 
reaalt,  aad  tae  repatatioQ  of  taeir  Artemis,  the  goddess  h 
witti  a  huQdped  breasta  that  represeated  the  eteroal  ftaitf- 
uiaess  of  Qatare;,wa3  for  ûûuoh  ia  the  importance  very  quiak- 
iy  assumed  oy  tae  city.  Ships  crowded  its  ports,  that  tae 
deposits  of  the  Gayster  must  hâve  fiiled  in  a  few  centuries. | 
They  brought  a  multitude  of  piigrims,  that  came  to  pay  tueii 
dévotions  in  the  temple  of  the  goddess;  oy  the  original  arr- 
angement presented  oy  its  vast  depeadencies  and  its  colonna- 
des, that  was  from  the  middle  of  the  7  th  century  one  of  tnô| 
most  imposing  and  most  sumptaous  of  the  édifices  Duilt  oy 
Greek  architects. 

Spnesus  ifas  tnen  a  religious  centre  in  particular;  but  too| 
many  foreigners  visited  it,  for  it  not  also  to  oe  the  seac 
of  an  international  commerce  that  gave  great  profits,  i'ae 
roâd  tuât  descended  the  valley  of  the  Gayster  was  one  of  t 
tQose  most  frequented  among  those,  that  from  tne  high  ianjs 
of  the  peninsula  anded  at  the  sea.  Yet  it  was  rather  MiieU3| 
that  aad  the  great  place  for  commerce,  where  the  merchants 
had  most  enterprise  and  most  daring  in  extendind  the  Doanls 
of  the  field  in  wnich  they  operated.  Tney  could  not  exteni 
in  the  deptn  of  the  continent;  in  thetr  first  steps,  tney 
struck  against  the  Lydians,.  and  the  Carians,  warlike  and  weil 
armed  peoples. 

In  tnese  lands  it  was  their  interest  to  arrange  correspon-j 
dents  tûat  should  profit  by  sending  them  merchandize;  this 
required  only  politics  and  persévérance.  On  the  other  hani, 
tne  sea  opened  to  their  ambitions  afield  tnat  seemed  to  n 
aave  no  limits.  Was  there  any  end  to  taose  shores,  where  t 
they  saw  extend  àad  flee  before  taem  to  nortu  and  south  ta- 
eir irregular  and  oroken  line?  Partioularly  when  they  tura- 
ed  to  the  north,  they  felt  themseives  attracted  oy  ail  tae 
promises  and  ail  tae  possibiii ties  of  the  unknown.  After 
having  reached  cape  oigeum  step  by  step,  the  mariners  of 
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Miietus  paraaed  that  way  aioag  the  coast  of  Asia,  aad  oey- 
aQd  tne  two  straits  tàat  eaoioae  âQotiier  sea,  tiiat  tûey  oa- 
med  PropOQtis,  they  fouad  another  sea,  wbioh  seemed  as  vast 
as  ihe   Ëgeaa  sea.  Dut  wiiioh  did  oot  offer  tiie  saoïe  saeiter 
to  barks  drivan  by  the  wiad.  There  were  isiaada  iQ  view,  as 
if  to  mark  the  patn;  neither  deep  gulfs,  coves  aor  protect- 
iQg  creeks.  Wûat  tûey  had  before  them  on  ieaving  the  Bo3yao-| 
rus  was  a  sea  frequentiy  veiled  iq  fogs,  oetween  steep  and 
s.raigQt  SQores,  |5iaok  witn  forests,  aad  wnich  extended  in- 
fiaiteiy  toward  tne  easc  and  aortn,  without  oae's  oeing  aolel 
to  suspect  at  tnat  distance  «ère  the  coasts,  that  must  Douad| 
il    in  those  directions. 

iMeither  the  currents  of  the  straits,  nor  the  immensity  of 
tnis  sheet  of  water  yet  unexpiored  stopped  tne  hÀiletans.  i 
Bugging  the  shores,  going  a  lictle  farther  eaoh  year,  tûsy 
ended  by  reaching  tne  end  of  that  sea,  even  tne  feet  of  tae 
snowy  iflouatains  of  Oaaoausus.  On  the  coast  of  Scytnia  tne/ 
penetrated  into  the  windings  of  those  lagoons  above  wni^n 
rise  tne  niils  and  piateaus  of  the  peninsula  that  tney  naji- 
ed  tne  Tauric  Cnersoaese,  and  everywhere  tney  sucoeaded  m 
forming  relations  witn  the  barbarous  peoples,  tnat  innaoïu 
ûere  the  clear  spaoes  and  forests,  there  tne  ravines  of  lue 
mouQtain,  elsewnere  the  fertile  plains  yeilowed  by  tne  oer- 
eals.  At  the  end  of  a  century,  on  that  long  Une  of  coasLs 
frotû  the  Hellespont  to  the  mouths  of  the  Phasus,  then  nai 
founded  aoout  30  agencies,  many  of  whom  must  oecome  imporl- 
ant  oities.  Henoeforth  they  were  so  well  accustomed  to  taat 
sea,  where  they  oould  find  everywhere  resting  places  amon-; 
friends,  or  oooipatriots,  that  they  cnanged  its  naoûe.  At  iiia 
first  moment,  wnen  tney  stopped  in  hésitation  at  signt  of 
tnat  immense  sheet  of  water,  they  had  oalled  it  the  Axemos 
or  innospi table;  later  ai'ter  forming  the  oustom  of  frequeiU- 
ing  thèse  seas,  it  was  the  Ëuxine  or  hospitable  sea. 

The  Phooeans  followed  tne  example  of  tne  Miletans;  but  o 
they  extended  in  a  différent  direction^  taeir  bold  marinera 
sailed  to  the  West.  ïney  did  not  stop  in  the  ports  of  3ioi- 
ly  and  Italy,  as  Greek  navigators  usually  did  when  they  nad 
made  tne  western  cape.  They  pushed  on  farther,  across  tne 
wide  basin  separating  the  Italian  and  Iberian  peninsulas, 
and  went  to  reconnoitre  lands  wnere  Greeks  had  never  set  t 
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foot  before  ttiem,  Sardinia  aad  Gorsioa,  Gaal  aad  Spaia;  Laeyl 
t'ormed  comuieroiai  relatioQS  aad  eatabiiahed  coioQiea  Lnere. 
It  is  knowQ  how  oae  of  thèse,  Massilia,  and  today  uader  lae 
naoïe  of  Maraeilies  13  oae  of  the  most  populoiis  and  most  i&er-l 
oantile  oities  of  lae   Soutn  of  Europe. 

Tue  same  Phooeans  took  an  aotive  part  in  another  séries 
of  naval  campaigns,  another  enterprise  of  colonization.  Ha&nl 
apont  630,  the  Saite  princes  opened  Ëgypt  to  the  Greeks,  wao| 
had  suppiied  their  oities  with  vaiiant  soidiers,  and  had  t 
thas  contributed  to  consoiidate  the  power  of  the  new  dynas- 
ty,  the  Pnooeans  were  the  first  to  profit  oy  that  permission] 
togetner  witn  the  inhabitants  of  Ghios,  Oiazomene  and  Teos; 
tûey  had  tneir  piaoe  jiarked  among  the  founders  of  Nauoraiis, 
tnat  agenoy  located  on  tne  Ganopio  mouth  of  tne  Nile,  wnere 
was  concentrated  ail  the  Gomûierce  that  Asian  Greece  began 
to  conduot  in  Sgypt.   A  little  earlier  and  about  tne  iDiadie 
of  the  century,  the  Dorians  of  Thera  tnat  tne  Pjuthios  of  ô 
Delphi  ordered  to  send  oolonists  into  Liibya,  ont  if  it  is 
necessary  to  crédit  Berodotus,  they  ooiild  not  find  a  pilou 
in  tne  entire  Arohipelago,  tnat  knew  the  way  to  that  count- 
ry,  and  who  wonld  undertake  to  guide  tneir  ships  tnither. 

Kote  l.ç.àOa.  fterodotus.  11.  177. 

Ko\,e    2.ç.'à08.     T\\e    acxme.     IV,     Ibl. 

ning  of  tne  oentary  Oyrene,  the  colony  of  Therians,  was  sar- 

roandôd  oy  other  Greek  oities  neariy  as  prospérons;  it  d53- 

ame  the  capital  of  a  little  African  Greece. 

If  the  lonio  captains  of  Pnocea  carried  their  voyages  of 

disoovery  even  to  the  distant  shores  of  Gorsioa,  Gaul  anJ 

to 
loeria,  yet  the  oities  of  d^uropean  Greece  fîli  the  care  ot 

extending  Grecian  cisilization  to  tnose  of  tne  coasts  of  t, 

that  continent,  that  nad  never  been  reacned  oefore.  The  t.vo 

States  whicn  took  tne  most  aotive  part  in  that  movement  mcVî 

Gnalcis  and  Gorinth!  Chalcis,  tns  Greek  Sidon,  was  enricfi  =  a 

early  by  the  working  of  copper  mines  of  cDuboea  and  by  worn- 

ing  in  tnat  métal;  Gorintn,  wnose  location  between  two  se^s 

predestined  it  to  be  one  of  tne  pjrincipal  markets  of  Greeo3. 

Other  less  important  groups,  such  as  the  Vlegarans,  the  Aoii- 

aians  of  the  Égean,  the  Locrians  and  even  the  Liaconicans, 

were  associated  in  thèse  andertakings. 
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Gaaiois  oommeQoei  to  radiate  to  the  North;  in  buiit  even 
32  oities  ia  ttiat  triple  peaiosala,  tfiat  Thrace  projecLs  to 
tûe  Soatn  betweea  tiie  Tneruiaic  gaif  aad  the  gulf  of  Strymoû, 
wliiGii  gave  to  tûis  peniosuia  the  name  of  Gûaioidio,  whicQ 
i  t.  Bas  retainea  tiil  tais  day.  About  tae  saoïe  time,  Corinth 
fouQded  Potidea  at  the  mouth  of  tne  StrymoD.  As  for  Ghâioe- 
doQ  aad  Byzaatiam,  tney  owe  their  origia  to  îyiegara,  opposiK 
eaoû  otaer  oa  bhe  two  siiores  of  tûe  Bospûorus. 

Corintû  particuiariy  had  her  eyea  turned  toward  tfiat  Adr- 
iatio  sea  oq  wiiich  it3  gulf  opeaed;  it  found  a  free  space 
OQ  tiiat  siiore.  Its  first  oolony  was  Oorcyra  (Oorfu),  that 
ia  posted  oq  tne  thresiioid  of  tbe  unkaown,  at  a  little  di3- 
taace  from  Itaiy,  aad  grew  so  rapidly  as  soon  to  claim  103 
iadependeaoe.  T'as  metropolis  aad  its  powerful  colony  no  iessl 
agreed  in  scattering  aloa^  the  coasts  of  ii]piras  and  of  Iiiy-| 
ria  agencies,  several  of  which  iike  Spidaaros  and  Apolloaia 
neve   oalied  to  a  brilliant  future.  In  navigating  tne  Adriat-| 
10  tàas,  3reek  sailors  frequently  perceived  toward  the  sst- 
ting  sun  the  lands  of  Italy,  either  tne  lofty  mass  of  the 
Garganos  or  tne  long  lapygian  proaion  tory ,  that  terminâtes 
Gâlaoria  and  extends  North  to  the  gulf  of  TarentuûD.  Tne  sea 
is  suffioiently  narrow,  that  fro;n  the  most  distant  âges,  3 
certain  relations  were  establisned  between  tae  shores  of  i 
tne  tivo  peninsulas,  the  Hellenic  and  tne  Italiaa,  relations 
ï^Qose  traces  seem  to  be  preserved  m  the  Odyssey,  and  oesi- 
des  indioations  01  varions  nature,  are  evideaoei  oy  t\\- 
sults  of  excavations  aiade  oy  Grsi  in  the  Sicilian  ceiuetenes; 
tnere  were  found  Mycenaean  vases  and  vases  of  Grecian  fa 0 ri- 
cation  îvita  geometrical  décoration;  Dut  thèse  relations  neve 
quite  differently  active  in  the  3  th  century.  Tne  Greeks  .lii 
lost  even  then  the  aiemory  of  tne  distant  date  to  which  bei- 
oaged  tne  founding  of  Cuma  in  Campania;  ail  tnat  they  knew 
«as,  tnat  Guoia  naa  long  been  the  only  oity  that  représente! 
in  Italy  the  language  of  civilization  of  Greece.  Cuma  aire- 
ady  nad  ooinoierce  «ith  3ièily  and  nad  already  taKen  root  at 
Zancle  (Messina),  when  the  emigrants  from  Chalcedon  in  73^ 
landed  at  the  foot  of  Mt.  £tna;  the  city  of  Naxos,  properi/ 
speaking,  was  the  first  colony  that  the  Greeks  of  Helias  0 
establisned  m  Sicily.  In  the  following  year  tne  Gorintniâas 
«ère  oetter  inspired  and  seized  tne  largest  and  oest  port 
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tnat  Siciiy  posaessed.  3q  tae  island  of  Ortygia  ana  ôet^eeQ 

t,ne  t  wo  DasiQS  separated  by  it,  tney  laid  tne  fDuodations 

of  tiiat  Syracuse,  wnicn  ivas    caiied  to  oecome  oae  of  tae  z^r- 

eatest  oities  of  trie  ancient  woriû.  Théo  will  be  made  for 

it  a  domain  iû  the  fertii  iaads  on  the  fianks  of  taat  voie- 

âQO  Dy  the  siow  deoonapoaîtioa  of  its  lava,  pumice  stoae  and 

asûes.  Catanea  aad  Leootioi  are  peopied  oy  the  Chaicidisias; 

Megara  Hybiea  is  a  création  of  the  Dorian  oity  bearing  tudt 

aame.  At  the  end  of  the  century  ail  the  eastern  side  of  tne 

island  is  Belienized;  tnen  ambitions  are  directed  towara  t 

the  soathern  and  northern  ooasts.  Gela  and  Selinonte  grow 

under  the  aaspices  of  the  Rhodians,  and  soon  afterwards  oelal 

becomes  tne  foander  in  ner  turn;  sne  has  Agrigente  as  a  abia-| 

gnter,  that  did  not  ctelay  in  sarpassing  her  inetropolis  m 

weaitn  and  power.  In  the  same  way,  Syracuse  buiit  the  raj-p- 

arts  of  Acrae  in  the  aeart  of  tne  mountains  doininating  ner 

country,  to  cover  tnem  as  an  advanced  post,  wnile  on  the  a 

nortaern  coast,  colonists  sent  from  Zancie  established  Lnei-I 

seives  at  the  aioutn  of  tae  river  Himera.  Tnere  no  longer  v 

remains  to  the  Sicules  and  tae  Sicanes,  wno  preceded  the 

Greeks  in  Sioèly,  only  toe  moun tainous  plateaus  of  the  int-- 

erior,  whose  inaaoitants  «ill  only  aiopt  the  Qreek  lanfc;aii.3 

and  customs  tivo  centuries  later.  Mixed  /vita  crioes  of  unKn- 

owQ  origin  tnat  are  called  iî^lymeens,  tae  Pnoenicians  retaia 

possession  of  tne  ports  in  the  iVest  and  ^^ortnwest,  froin  bi- 

lybeuDQ  to  Panormus,  today  Palermo;  they  «ill  reinain  aiasters 

not 
until  tne  rtoman  oonquest,  yet  witaout  tne  influence  ot  tne 

cuits  and  arts  of  Greece  also  making  taemselves  felt  even 

in  tnat  région.  Segeste  was  tne  principal  city  of  tne  c^ua- 

try  01  the  oHyioeens;  now  in  the  course  of  tne  5  ta  centar/ 

was  erected  there  a  Do  rie  temple,  that  is  one  of  the  iEOst 

oeautiful  ruins  left  to  us  by  antiquity. 

Wniie  was  extended  around  Sioiiy  tais  girdle  of  Greek  ci- 
ties,  aow  did  tne  less  distant  Italy  escape  tnat  Rind  of  in- 
vasion? 3veQ  before  landing  on  the  great  adjacent  island, 
the  Ëuboeans  had  founded  there  Rhegiuai  opposite  Zancie,  to 
make  theoiselves  inasters  of  tae  strait  that  we  tenu  tne  oea- 
con  of  Messina.  £s  tablishman ts  of  the  same  kiad  jDultipliej 
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iQ  tûe  ciiurse  of  a  few  years.  Tais  was  on  tue  eastern  sue 
exteodiag  nortû.  Locres,  whose  oame  e?en  iadicatea  tne  3ri- 
gin,  the  Acûalao  oities  of  Gr»*oaa,  Sybaris  aad  Metapoote, 
ttiat  soon  became  capitais  of  smaii  reaims,  waere  the  Oeoot- 
riaa  acd. DaoaQ  tribes  iived  uader  the  sapremacy  of  Greciaa 
repuDlics.  piaaliy  TareQtuin,  that  althougû  Lacoûiaû  eiui^ra- 
Qt3  Here    its  first  innabitants,  Oived  to  its  fisheries,  coiii- 
uierce  and  indastry  a  /^ealta  and  laxury,  tnat  passed  iQto  a 
proverb.  The  western  ooast  of  the  peninsuia  wiii  attract  t 
tne  GpeeiiS  ie.^s;  yet  one  oannot  forget  cities  iiKe  Slea,  i 
tûat  ûy  tneir  sages  tooK  an  active  part  io  the  work  of  tao- 
ugût,  or  iike  Posidonia,  t.e.,  Paestaiii,  eïipioyiag  tne  name 
given  to  it  oy  tne  Romaas,  erected  monuments  accountei  a,iiOQi 
tûe  masterpieoes  of  Doric  arohi tectare. 

3f  the  cities  jast  enuoierated,  their  names  ysiii  oe  foand 
in  more  thaa  one  page  of  this  nistory;  most  of  tnem  wili  oe 
cited  for  a  certain  ediCice  that  they  hâve  erected,  for  a 
certain  décoration  of  their  squares  or  tneir  temples.  Taao 
tnese  mentions  may  not  reacû  the  reader  unawares,  it  is  i^n- 
portant  to  warn  him,  to  aiake  nim  sensible  of  the  oand  oona- 
ecting  them  witn  tneir  iiietropoiises,  ail  situated  in  Asia 
J^inOi  or  in  Greece  proper,  those  cities  scattered  over  sd 
many  différent  snores.  If  in  spite  of  the  distances  inter- 
vening^  ail  thèse  cities  remained  members  of  the  same  naii- 
onai  Dody,  tney  no  less  foriaed  distiaot  groups,  each  of  wu- 
ich  nad  its  particalar  destiny  and  its  original  appearanc^. 
Ëspeoiaily  during  tne  course  of  the  archaic  âge  wnen  were 
created  tne  types,  before  certain  rules  were  imposed  by  tae 
ascendant  of  superior  genius  and  oy  vvorks  witnout  peer,  art 
has  its  provincial  scnools,  and  Iike  tne  ianguage,  what  aiay 
be  termed  its  provincial  diaiects.  înat  is  why  we  nave  oeea 
ied  to  offer  hère  a  rapid  sketch  of  the  gênerai  movement  or 
Greek  colonization;  but  we  oannot  think  of  aummarizing  for 
tûis  period,  even  in  orief  manner,  tne  nistory  of  tne  prin- 
cipal States  of  Greece  proper,  oparta,  Argos,  Gorintn,  Su/-' 
on,  Atûens,  ïhebes,  etc.  This  history  is  known  and  is  ever/- 
wnere  given  witn  tne  détails  comprised;  we  shali  only  nere 
recall  a  fev.  traits,  those  suitabie  to  be  presented  to  tac 
«ind  to  understand  how  ànd  wny  a  certain  city  has  contric- 
uted  more  tnan  aay  otner  to  the  élaboration  of  ttie  types  ol 
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tae  sculptare  aad  to  tae  progresa  of  tûe  manufactures,  id 
wûat  seûse  -ta  actioa  is  exerted  aad  lynat  spécial  cuaraoL- 
er  haa  Deea  impressed  on  taeir  «vorks  Dy  its  arciiiLecCs,  so- 
uiptors  and  painters,  its  potters  and  goidsmittis. 

If  tnere  oe  one  opinion  generaiiy  acoeedited,  it  is  taat 
«hicû  depicts  3parta  as  oniy  occupiel  by  ^ar  and  poiitics 
during  the  course  of  its  long  iife,  and  which  dénies  to  ii 
ail  culture,  ail  curiosity  concerning  matters  of  the  iniai. 
It  is  contrasted  ïvith  Athens;  tnere  was  an  abaolute  contra- 
st  between  tûe  two  oities.  Like  ail  tne  antithèses  oetrvcen 
the  two  oities  tnat  one  prétends  to  iatroduce  into  history, 
this  is  but  halfyfay  just.  îhe  Spartans  were  Greeks  after  âil| 
The  Aohaian  eleiDent  entered  for  a  great  part  into  the  cons- 
titution of  the  people  of  the  State,  wao  had  tneir  centre 
very  near  tne  ancient  capital  of  the  country  in  tne  oiidii^ 
valley  of  the  Eurotas.  Sparta  seems  to  hâve  been  one  ot  tne 
first  cities  of  Hellas  opened  to  tne  Hooieric  poetry;  it  is 
related  that  Lycurgus  invited  there  the  lonian  rhapsodists. 
At  the  beginniûg  of  the  /  th  century  tne  lyric  Solian  odcI- 
ry  «itn  Terpander  finds  tne  same  favor  there;  in  the  graat- 
est  national  festival,  tnat  of  Apollo  Gameios,  a  place  i^ 
assigned  to  a  compétition  in  oiusic;  there  is  the  cytaer^  n 
witn  7  strings,  the  invention  oi  that  rnaster,  tnat  for  tas 
first  time  cûarmed  oy  its  "nomes"  the  ears  of  the  Greeks  of 
tne  Peloponessus.  3ooa  afterwards  the  Gretan  Thaletas  beiag 
ordered  to  Sparta,  then  troubled  oy  internai  dessensions, 
to  establisn  irder  tnere,  caused  music  and  poetry  to  coatr- 
ibute  to  his  work.  A  little  later  about  623,  for  the  LacoQ- 
ian  aiifgins  the  Lydian  Alcman  composed  his  parthenies,  anà 
tne  anoièû^e balsè  :oi ted  tne  names  of  sevea  other  Spartan 
poets,  tûat  aoout  this  time  cultivated  cnoral  poetry.  ?inai' 
ly,  at  3parta  tne  elegy  with  Tyrteus  introduced  its  social 
rôle,  Htiea    it  intervened  in  tne  coatests  of  tne  field  of  u 
battle  and  in  tnose  parties,  to  excite  and  to  oalm  the  -liindsj 
A  people  30  sensitive  to  poetry  could  not  be  indiffèrent  to 
art,  and  in  fact  we  see  at  tne  sauie  epooh  native  sculptors 
like  Gitiades,  or  foreign  sculptors  like  Bathycles  of  Ma^ne-j 
sia,  eaployed  to  decorate  by  tneir  «orks  the  sanctuaries  oî 
Lâconia.  This  Laconian  sculpture  is  also  represented  tolay 
by  an  entire  séries  of  funerary  or  votive  stèles,  one  of  <^ 
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■  tiioQ  aas  aieeaay  oeen  reprodaoed  hère  l  Pig.  143). 

The  Doriaas  beiag  stroogly  eatabiished  aader  the  dyucisLy 
of  tiie  Temenides  ia  the  city  of  Arg03  at  the  foot  of  its  n 
pregnable  citadel,  oad  t'Dunded  there  a  powerfai  State,  wilq 
tûe  aid  of  its  ancleat  iQhabitaats  dweiiiag  there,  Ai^imia^s 
and  loniaas,  who3e  hiatory  is  especially  that  of  an  anceaa- 
iag  effort  to  dispiiÉe  the  priaiacy  ffitù   Sparta.  That  hegeniOD 
as  the  Greeks  term  it,  its    jonqiiered  iû  the  first  taird  of 
the  7    th  ceatary  aûder  aa  aaibitious  aod  boid  prince  Paidan, 
Argos  then  subjected  ail  the  cities  of  Argolis  and  the  laja 
cent  isiands,  notabiy  Sgina;  it  had  beoome  in  the  «ay  fcns 
capital  of  the  Peloponessus.  It  lost  this  supremaoy  on  tue 
death  of  Phidon;  but  there  reniained  of  it  with  the  eteraal 
désire  of  restoring  it,  the  System  of  weigats  and  measares 
«hich  this  sovereign  nad  introdaced  in  the  peninaala,  a  s/s 
tem  »ith  ^hich  »ïas  connected  the  création  of  siiver  mone/, 
tae  first  struck  in  Saropean  Greece  (Pig.  147). 

At  Gorintn  as  at  Argos,  tne  Dorians  by  the  rignt  of  oiie 
sword  held  a  prédominant  place  in  tae  State;  but  their  Kiagi 
had  an  interest  in  gaarding  and  proteoting  artisans  ana  uer- 
chants,  ivho  by  the  opportunity  of  the  location  continuai  i 
tneir  traditions  of  the  ancient  Phoenician  agency.  Jnder  û 
the  dynasty  of  tne  Baccniades  from  the  9  th  to  the  3  ta  jea- 
taries,  tnen  during  another  century  unler  the  intelligent 
direction  of  the  oligarchy  that  succeeded  ihe  abolishea  roy 
alty , , prosperity  did  not  cease  to  develop,  and  it  attaiuel 
its  oliinax  from  657  to  535  with  tne  two  tyrants,  Gypselos 
and  his  son  periander;  ^ithout  alvvays  attaching  an  unfator- 
able  idea  to  this  term,  the  Greeks  so  called  tne  party  oai- 
efs,  tnat  popular  favor  nad  invested  Hita    a  power,  that  lià 
not  rest  on  nereditary  privilèges,  was  noL  defiaeéiby  tuc 
la«s,  and.ifïas  maintained  only  by  tne  personal  prestige  oi 
hioi  that  had  seized  it,  and  by  terror  *hen  this  presti^^c  ^ 
waned.  Sliding  on  rollers,  tne  ships  that  scaled  at  Go ri  a  on 
passed  from  one  sea  to  the  other  by  the  route  called  toc^  1 
diolcos.  The  iDerchandize  that  they  brought  and  ^ere  loadel 
»ith  ^as  the  soucoe  of  ^ealth.  Gorinth  nas    also  not  inersiy 
a  aiart;  like  Tyre  and  Sidon,  it  ^as  a  centre  of  prodactiJQ. 
There  were  made  fine  floolen  fabrics  that  the  shuttle  ana  i 
needle  ornaaiented  oy  varied  designs;  tnere  lere  carvea  i^J' 
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ivory  aad  iietai;  tae  br^azes  that  i^iere  cast  taere  aoa  cuis- 
eied  tûere  were  soagût  eyerywtiere.  Pottery  is  one  of  trie  ,h 
wares  uioat  appreciated  d/  tae  peopies,  taat  do  aot  ào^    lo 
aaape  aad  oura  tae  ciay;  it  is  periiaps  tnat  «hicn  taeg  le- 
maQd  QQoat  iasisceatiy  frofli  tne  civilized  meo  thao  sappiy 
taesi.  The  GoriathiaQ  potter  had  assured  oiarkets  on  tûe  uoii- 
sts  oî    Tticaoe  aad  Illyria,  Italy  aad  Sioily.  Be  conQineQcel 
to  QK)rk  t'or  those  oaroarians  or  seaii-biimtMtrttAisu^âtroaa.  io 
aioi  ffas  even  iittribsted  the  iaveatioa  ot  tne  waeel.  TIûc  ^r- 
ror  is  oiaaifest,  for  tûe  Myceaaeaa  oeramists  «ère  aireaiy 
SKiifal  taraers;  bat  it  qo  iess  attesta  tûe  activity  of  lû- 
ose  uroriciiieQ  aad  tne  réputation  tnat  tûey  enjoyed.  l'hey  jia 
not  iooô  content  tnemseives  i*ith  inaking  coihiboq  pottery;  it, 
nast  Dô  âûout  tne  rirst  years  of  tne  7  tn  oentary,  tnat  La- 
ere  began  to  ieave  tûeir  workshops  tnose  painted  vases  ^lU 
a  reddisû  violet  décoration,  that  appears  to  nave  enjoysa 
for  long  years  an  extraordinary  vogue  in  tne  Grecian  <*orij 
and  even  oatside  its  iiaaits.  Ships  carried  tneiD  d/  fuil  ■ 
cargos,  and  they  are  found  today,  not  only  in  the  cemeteri- 
es  of  Rnodes  and  tne  otner  isiands  of  tne  Sgean  sea,  oui  ii-| 
so  ia  greater  namber  in  tûose  of  (^ampania  and  Ïïtruria;  tii-jy 
are  even  found  as  far  as  Ûartnage.  îo  protect  its  DDercn^n'^ 
aQarioe  in  tnose  parts  of  tne  Adriatic  y^here  piracy  aiways 
prevaiied,  Corinta  provided  a  war  navy;  she  oonstructed  l:13 
first  trireoies.  Th^e  puoiic  édifices  of  tne  city  were  in  ij- 
cord  ïvitn  its  opulence;  it  is  stated  tnat  at  Gorinth  for  t 
tne  first  time  a  pediinent  crowned  tne  façade  of  the  temple. 
âfter  the  death  of  Periander,  when  tne  tyranny  rvas  aboiis;!- 
ed  (532),  the  colonies  of  ûorinth  escaped  from  tns  dominat- 
ion of  tneir  oietropolis  ;  oat  tney  no  iess  continued  /fitii  11 
coffioierciai  relations,  ana  in  spite  of  tnat  injary  to  its  .. 
power,  Oorintn  continued  to  be  in  3reece  one  of  the  firso 
States  of  tne  second  rank,  by  its  exceptional  location,  lus 
coaijierce  and  industry. 

Sicyon,  tne  neignbor  of  Oorintn,  did  not  possess  tne  sa;!. 5 
advantages;  but  in  spite  of  tne  smallness  of  its  territory, 
that  city  no  Iess  made  a  very  great  figure  unier  tne  dyna.s- 
ty  of  tne  Drthagorides.  Mo  |3rince  more  strongly  affected  0 
tne  iîiagination  of  his  contemporaries  tnan  the  last  of  iajod 
tyrants,  Olistnenes,  nao    reigned  during  tne  first  quarter  dï 
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tne  6  tn  century;  ne  daqzied  tneai  by  ais  vast  fortune  diij 
by  the  libérai  use  Làat  ne  inade  of  it,  as  weli  as  by  nio  v 
viotories  iq  tne  great  gaones  of  Greeoe.  Tne  treaaury  of  n- 
cyon  at  Oiyaipia  oears  witneas  to  tne  oiunificence  of  Lne  Jr- 
thagoridea;  we  snaii  nave  oooasioa  to  mention  tiiat  monanent. 

The  Doriaa  eleiueat  dominated  at  Megara.  If  tnat  iittie  S 
State  pro7ed:it3  vitaiity  in  undertaking  to  people  the  sao- 
res  of  PropoQtis,  it  does  not  seem  to  nave  contributed  lo 
tèe  progress  of  sculpture.  ïet  it  had  its  treaaury  at  Oi/n- 
pia,  whioh  présents  ourious  peculiari ties. 

Quite  otherwise  at  that  epooQ  is  the  importance  of  Atiuas, 
that  we  hâve  already  seen  in  tne  preceding  period  preiuia 
by  tne  origiaality  of  its  ceramics,  the  great  part  tnat  it, 
will  piay  in  the  évolution  of  Grecian  art.  If  in  633  the  jrij- 
istrates  had  becoaie  annuai,  the  Supatrides  /vere  stili  XjH^ 
only  ones  naving  access  to  tnose  offices;  but  nencsfortn  .i 
Attica  containned  an  entire  people  of  laoorious  cultiva t^rs 
and  of  skilful  artisans,  tàat  demanded  a  less  partial  ja3o- 
ice,  wao  aeve.    indignant  at  seeing  nearly  ail  ttie  land  in  b 
the  hands  of  tne  nobles,  and  wno  cent  under  tne  ioad  of  j-o- 
ts  contracted  with  tnose  rien  proprietors.  Ihere  is  el3i/;:i- 
ere,  la  tais  discoinfort  and  tnes.e  complaints  of  the  maiLii- 
ude,  tnere  was  a  temptation  for  tne  amoitioas,  tnat  desirel 
to  aspire  to  tne  tyranny.  Gylon  failed,  and  tne  iegisiatiDQ 
of  Selon  seemed  to  solve  the  social  question  without  vioi^a- 
ce  (594);  but  it  alloived  to  remaia  too  much  covetousness  ini 
ûitterness  for  a  new  légal  order  to  estAôliià  itself  iaioiei- 
iately,  end  if  it  continued  to  regulate  civil  life,  it  iii 
Qot  prevent  Piisitratus,  a  descendant  of  the  Nelides  kia^3, 
froffl  taking  possession  of  tne  power.  With  interruptions,  iis 
governed  Atnens  from  5^0  to  527;  nis  sons  Hipparchus  and 
dippias  succeeded  nim;  they  wsre  driven  out  in  510» 

In  tne  history  of  art  and  partioularly  of  Attic  art,  on  ira 
is  ao  period  more  metnoraDie  tnan  those  3^  years  of  tne  rci^^n 
there  is  none  better  calculated  to  make  feit  on  tnis  are-) 
the  effects  of  the  intelligent  and  thoughtful  will  of  a  jri- 
ief  of  State;  pernaps  in  ail  justice,  it  would  be  better  ^^ 
speak  of  tne  âge  of  Pisistratus,  tnan  of  the  âge  of  PerijU^ 
Under  pisistratus  and  his  neirs,  Atnens  suffered  a  profoaaj 
transformation.  Jntel  tnen  it  had  lived  witnin  itself  an:i 
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rather  isoiated;  it  «as  less  opeo  that  Sparta  to  tne  ext^r- 
aai  infiuenoes,  to  ttiose  of  tae  ideas  and  arts  of  Asiati  or- 
6ôce.  During  aia  two  exiles,  Pisistratus  aad  iived  aoroda; 
ne  ûad  formed  relations  witn  tae  cities  of  ïïolia  and  lonii, 
witQ  tae  tyrants  oï    tne  Cyolades.  Once  unoontested  mastoi' 
of  Athens,  tie  invites  there  at  the  same  time  as  the  rhapso- 
dist  possessors  of  epic  poetry  and  the  con temporary  masLers 
of  tne  lyrio  song,  the  lonan  scnlptors  and  the  workmen  ajo- 
ustomed  to  ont  white  marble  supplied  by  the  islands,  wneri 
LygÉamis  of  Naxoa,  nis  lieutenant  and  t'riend  oommands.  By 
his  orders  a  sort  of  scientifio  commission  collects  the  old 
epic  poems,  and  first  cooitiiits  tne  text  to  ^riting.  Recitais, 
compétitions  in  oiiisci  and  poetry  are  inoluded  in  the  natiDn- 
ai  panathenaic  festival,  to  whioh  Pisistratus  gives  a  spL=n- 
dor  anusual  before.  Be  also  enlarges  the  rustio  festivals  of 
Dionysos,  from  whicn  soon  came  the  tragic  and  comic  churu3e3. 
At  the  same  time  ne  changes  the  appearance  of  thejoity,  LiiciL 
until  tnen  aad  been  only  a  great  market  town.  He  orings  tia- 
re an  abundance  of  water  from  the  neighooring  mountains,  joirri 
mences  the  érection  of  eodifces  of  ail  kinds,  monumental  f 
foantains,  gymnasiums,  porticos,  altars  and  temodes.  In  tas 
plain,  he  lays  the  foundations  of  the  colossal  temple  ol  !.c;a3| 
Olympios,  Laat  ytould  only  oe  complebed  six  centuries  Lacer. 
He  nas  estaolished  nis  résidence  on  tae  rock  of  tne  Acrou)- 
lis,  where  ne  Duilds  other  sanctuaries  ornamented  by  reliers 
and  statues.  Tne  temple  of  Athena,  whose  arrangement  nas  o 
been  revealed  by  récent  excavations,  is  lii^e  a  first  sketjn 
of  tne  future  Parthenon.  Whatever  part  tnat  thèse  foreign 
artists  could  take  in  his  enterprises,  the  Atnenians  profit, 
<fith  ardor  and  success  by  the  lessons  that  are  given  to  l.i- 
em.  Then  is  Dorn  tnat  Attic  scnool  of  sculpture  that  was  ^ 
promised  such  an  elevated  destiny. 

The  course  of  thèse  créative  faculties  was  also  favoreu 
oy.the  démocratie  movement  that  foiiowed  the  expulsion  of 
the  tyrants  and  oy  the  unexpected  energy  witn  ynicn  tne  ivi- 
ed  City  defended  its  independence  against  tne  coalition  or 
tne  Spartansl  Ohalcidians  and  Theoans.  Sculpture  t^ill  fini 
its  thèmes  anf  happy  inspirations  in  tnese  joys  of  the  lio- 
erty  recovered  from  the  nooles.  Thus  will  be  erected  at  cae 
entrance  of  the  Acropolis  tne  statues  of  tne  tio  slayers  jI 
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tae  tyraats^  aad  oa  a  Cerrace  of  tûe  plateau  those  ttiaL  rep- 
resent  bas  epoaymoaa  héros  of  the  tea  aew  tribes.  A  gaadriga 
of 'broQze  will  perpetuate  the  memory  of  the  victopy  ootdioed 
o#er  the  Beotiaas  aad  the  Gnâicidians. 

This  display  of  strength  and  of  fruitfal  llfe  is  aot  Lnen 
aa  iaolated  pheaomeQOQ  Iq  the  Greoiaa  world;  little  States 
presôQt  a  sceae  as  laterestlDg.  The  islaad  of  Eglna  in  Lae 
SaroQlo  gulf  nas  oaly  a  amall  area,  without  water  aad  stér- 
ile. Its  inaabitants,  sitaoe  they  had  oeased  to  be  depenaaat 
OQ  Argos  and  Spidaaros,  were  ao  less  enriched  oy  commerce 
and  indiistry.  îaey  had  light  trirèmes  /rith  seleoted  crews, 
tàat  ooQVoyed  their  merchaat  ships.  They  fashioaed  clay  aad 
exported  pottery«  Their  sculptors  were  celebrated  for  tneir 
skili  in  proportioûing  tne  éléments  of  bronze,  in  castia^ 
it  in  DQoalds  and  chasing  it;  they  also  Knew  now  to  eut  aidir- 
ûle.  Spared  by  time,  the  temple  dedioated  by  tnem  to  Ataeaa 
is  one  of  the  monuments  of  whioh  will  be  most  fréquent  ;Lea- 
tion  in  tnese  pages.  Until  its  ruin,  it  presented  one  ot  t 
tne  oest  preservsd  types  of  i^oric  archi  tect>i;re  that  one  can 
nave,  and  tne  figures  tnat  decorated  its  pediments  forui  uie 
most  beautiful  entirety  left  to  us  by    arohaic  statuary.  ir^i- 
na,"that  spot  on  tne  eye  of  the  Firaeus,"  was  too  near  tri':; 
snores  of  Attioa  for  taere  nou  to  be  bet^een  tne  two  Stiioes 
a  jealous  rivalry,  tnat  frequently  broke  into  declared  nos- 
tility.  Sgina  mast  end  by  sucoumbing  tn  tais  unequal  duel 
(455);  but  it  Tfas  an  honor  for  it  to  hâve  held  Athens  in  j 
oneck  for  more  than  a  century,  and  especially  for  havin^i 
snown  its  émulation  not  only  as  a  naval  power,  in  opposit- 
ion to  the  Persians  on  the  day  of  Salamis,  but  also  in  tas 
domain  of  art,  as  tne  native  land  of  Kallon  and  of  Onatas. 

Althougn  their  vast  and  fertile  territory  nouriahed  a  u3p' 
ulation  very  superior  in  number  to  that  of  an  island  like 
Ëgina,  the  Beotians  caunî.  less  in  that  epooh  of  the  aistor/ 
of  Greeoe.  Tne  principal  city  of  that  oountry,  Thebes,  .vas 
particularly  oocupied  in  ensuring  its  supremac?  iver  tûe  0 
other  Beotian  cities,  but  had  no  very  high  ambitions,  ^e  3 
snall  scaroely  hâve  to  speak  of  it,  at  ieast  for  tnis  enti- 
re  period,  except  in  relation  to  a  seoondary  brance  of  aro. 
Like  Âttice,  ^eotia  furnished  an  excellent  plastic  clay;  i^s 
potters  produced  vases  lacking  neither  élégance  nor  originiil' 
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origiaaiity;  Dut  30  to  speak,  Qottiing  reoiaias  ofiits  édifi- 
ces, aad  oae  does  not  see  otherwiae,  tnat  wûat  it  buiit  «as 
iDUGÙ  admired  in  antiquity,  nor  that  it  had  a  sohooi  ot  soui- 
pture  wùicû  beloaged  to  itseif;  it  was  Goatented  to  attcaot 
and  enapioy  lonian  and  Athenian  masters. 

Tûia  cannot  be  tiae  place  hère  to  recall  evea  very  Driefiy, 
why  and  how  began  tiiat  long  struggie  oetween  Persia  and  dr- 
eece,  tnat  comuoeacad  at  the  ending  of  tiie  6  ta  ceatury  uy 
tae  revoit  of  loaia,  and  ended  neariy  two  centuries  iater 
witii  Alexander  and  ttie  conquest  of  Aaia;  but  i>e  must  inaio- 
ate  tûe  reasons  tnat  hâve  decided  as  to  fix  as  the  limiL  of 
the  archaic  period  tne  date  of  the  battle  of  Platea  (4/9). 
This  victory  of  Helienism  forever  drove  the  Persians  oui  of 
Europe.  îhe  slowness  of  this  aimost  unno.ped  for  deliveraaoe 
as  it  were  intoxioated  tae  Greek  spirit!  it  gave  that  a  uro- 
digious  impulse,  and  confifienoe  in  i&self  without  limit,  l 
the  full  assurance  of  its  superiority,  ootn  native  and  ^icquii 

Particularly  Athens  in  that  criais  was  conscious  of  iLs  ge- 
nius.  Batween  Marathon  and  Salamis,  Atnens  was  docile  to  Lfie 
advice  of  Tnemis  tocles ,  Decame  the  first  naval  power  01  '^r- 
eece,  aad  nad  200  galieys  afloat  when  Xerxes  crossed  tni  iel- 
lespont.  On  tae  morrow  of  the  triumpa,  it  e;nerged  fron  ils 
narrow  frontiers,  and  created  its  maritime  empire;  tae   ccs- 
ouroes  supplied  oy  the  tributes  of  its  allies,  it  plaoei  ii 
the  disposai  of  artists  of  genius,  «aich  it  caarged  to  ic:3- 
orate  tae  city  tnat  had  oecoine  the  true  capital  of  Helleii- 
isoi,  "tne  Greece  ofî  Greece,"  as  said  the  poet.  The  archiLe- 
cts-:will  employ  the  white  uiarble  of  Pentelicos,  that  tney 
will  work  nith  uiarvellous  oare,  for  constructing  edificao 
that,  will  reaiain  tae  most  finished  examples  of  tne  Dorio 
aad  lonic  orders;  the  sculptors  and  the  painters  wiii  :^ivc 
to  the  lines  of  tne  auinan  figure  a  nobility  and  a  purity 
nitaerto  unknown.  Art  will  oe  fally  emancipated;  ail  tr^ce 
of  naive  conventions  aai  of  ancieat  restraints  oeiog  sfi--5l,! 
it  will  use  tne  materials  wita  fuil  liberty  to  elcpress  ils 
ideas  oy  forais,  tnat  wiil  be  their  clear  and  perfect  ex^i'^^^" 
sion. 
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iBAFTHie    III.     GENERAL    CHARACTBiRISTIOS    0?    ÎHK    AS3;lI[îi 
I.    The    Materials    aad   CoaatruGtioa. 

Prooi    the   3    th.    to    the    end   of    tae   6    ta    oentiiries    tae   Gr^eK 
aroûitect    continued    to    use    the    uiateriais    empioyed    ûy    nis 
predecessors    of    the    Mycenaaaa    âge,    aad   he    used   others    furQ- 
ished    to    hioi    by    a    aiore    advaaoed    iadustry,    or    that    the   désire 
of    itnpressiag   oq    his    structures    a   more   marked   oharaoter   of 
aobiiity    aad   elegaaoe    suggested    to    iiiœ    trie    idea   of    takiiu 
from    tûe   aioaatain    slopes. 

tiawiag    the   aature   of    tne   soi!    of    Greece,    where   the   rooK, 
whea    it   does    not    projeot,    is   oaly    oovered    by    a    tnia    iay~r 
of    vegetable   earth,    tae   coastDiotor    fiads    everyi^here   at   aia 
oomiflaad   aa    exoeiieat    stoae    for    buiidiags;    he    has   oaly    nid 
embarrassmeat,    of    choice    amoag    the   différent    varieties   oi  i 
limestoaes ,    marbies    and   saadstones,    that    forjm   the   fraoïcvori 
of    the    rielleaic    peninsuia   and   of    the    isiands    iying   arouii  it 

Iq    Attica    aiona   are    oouated   no    iess    than    seven    differ=nL 
kinds    of    stone,    taat    from    the    prioiitive    Dime    antii    tae    .■.jsaa 
epocû    hâve    entered    into    the   couiposi  t-ion    of    the    édifices   d:' 

In 

Âtheas  aad  its  suoarbs.   rhas  la  the  course  of  that  periDi 
tae  architect  reaounces  tamped  ciay,  crade  bricks,  litLi^ 
inaterlals  «ita  their  size  coocealed  uader  plasteriag;  ne 
rarely  eiDploys  taern  furtner,  at  least  ia  those  of  uis  oorac- 
tures  to  **aich  he  desires  to  give  the  character  of  hov ï.s   'ji 
art.  He  buiids  with  eut  aad  jolnted  stones.  Gaicareous  luii, 
a  tufa  more  or  Iess  compact  aad  hard,  according  to  tae  jùar- 
ry  from  which  it  came,  is  aèmost  the  soie  material  that  aa 
uses  in  Greece  proper  aad  its  colonies  until  tne  time  d:  t- 
the  Mediaa  wars;  yet  already  about  tae  ead  of  the  6  tn  jen- 
tury  ae  commeaces  to  make  use  of  marble,  at  least  in  cerc^i- 
ia  parts  of  the  édifice  to  .vnica  attention  is  more  partua- 
larly  directed. 

Ber\,\,a.  189».  p.  ilA-12,5. 

Aiuong  the  rubbish  of  the  temples  of  Pisistratus  and  nis 
sons  erected  oa  the  Acropolis  of  Atheas,  one  fiods  in  tne 
State  of  fragments  cymas  aod  coroaas  eitoer  made  of  Pentei- 
ican  marbei  or  of  ooaBse-graiaed  marble  furaished  by  Pav^o 
aad  iNJaxos.  Also  ia  that  aarbei  from  the  isiaads  were  cai'   t 
tae  tiies  fouod  <fith  fragmeats  of  the  coraice,  aod  thaï,  i^st 
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ndve  tocmea    tne  oovering  of  the  s<ime  édifices. 

Ko  te  2.  l.e^a\,vAa.  )^art^ora\:,v)Là.\,^^.  p.  \2i. 

'.^ear  taese  détails  the    stone  oï    ths  Piraeus  forms  aoi   oniyj 
tûe  foundations,  ont  aiso  the  visible  mass  of  tnese  oaiiai- 
Qgs;  one  recDgQizes  tiiere  tûe  "acatites  litaos"  of  trie  ^mj- 
ients,  so-cjalied  frorii  presenting  everywaere  tne  saaie  dppcdr-| 
aaoe  &ad  tûe  saose  density;  it  coûtaiûs  oiaoy  iittle  sheiis 
iû  places;  du.  it  ao  iess  leûds  itselj;'  ta  very  fiae  cuttiûg 
and  to    the  executioû  of  mouldlûgs;  it  résista  storms  »eii. 

Sioily,  waere  so  inany  great  teojples  were  Dailt,  aad  no 
stoaes  eqaaling  those  oï    Atfcica.  Marole  was  entireiy  «autingl 
tûere,  and  the  tafa  is  of  very  loose  textare,  pierced  oy  i 
large  and  deep  cavities  aear  togetûer.  It  /^as  then  necessdry 
for  obtaiaiûg  surfaces  appareatly  soaootû,  to  cover  tne  st3Qe| 
everywhere  oy  a  very  tnick  coat  of  stacco;  tne  fom  tner-c 
only  received  ail  its  fineaess  oy  means  of  taat  coverin)^, 
on  wQîch  the  decorators  hâve  applied  tneir  colora.  înis  ûu-«| 
ucco  also  serves  as  a  protection  for  the  surfaces  tncit  i  u 
covers;  when  at  lengtn  it  is  detacned  froai  the  stone,  taao 
is  very  quickly  attaoked  oy  dampoess.  Never  hâve  I  ever  seea 
aûytning  in  Greece,  tnat  reseaioles  the  two  colujins  of  tnz 
pretendea  temple  of  Artemis  at  Syracuse.  Judging  frooi  oncir 
outlines  and  tneir  proportions,  tney  must  be  neariy  contc;i.y- 
oraoeous  with  tnose  of  tne  arcnaic  temple  of  Corinth;  oai 
lïûat  a  différence  in  appearance!  Ihe  coiumns  of  Corinth  nave 
been  exposed  to  the  air  for  aoout  2^dd   years,  but  hâve  r=L- 
ained  the  roundness  of  tûeir  shafts,  aad  in  a  certain  oieis- 
ure  the  distinctness  of  tneir  profiles;  those  of  Syracuse 
âppear  as  if  *»«oriBeaten;  tney  give  the  impression  of  rotcea 
wood. 

-Nlot  alone  oy  tne  application  of  stucco  were  reiiiedied  tu- 
defects  of  tne  stone;  men  also  empioyed  tnerefore  a  ma  ter l- 
al,  terra  cotta,  from  whico  tne  industry  of  primitive  Grcc^a 
had  ûot  required  taat  kind  of  services.  As  proved  oy  its  3 
oeramicsl , that  knew  aow  to  burn  pottery  in  a  great  heat;  u 
out  It  had  QOt  tnought  of  creating  b^    tne  same  procédures, 
materials  to  fonii  the  body  of  tne  structure,  tnat  .voula  J^ii 
tne  architect  to  cover  and  decorate  its  surfaces.  Among  tue 
ruins  of  tne  édifices  of  Mycenae  and  Tiryns  nave  oeen  founi 
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neitrier  oaraed  orioka  nor  ciay  tiies;  oniy  after  tne  uoriiQ 
iQvasiaa  /i&ve    Kiadied  trie  Kilos  of  tae  orickoiaKers.  A'ueii  ju 
tue  Lempie  was  saostiLuted  tne  gaoie  roof  for  tiie  terrac^ 
of  taoïped  eartû  of  tne  Myceaaeaa  megaroQ,  it  .vas  aecesadry 
Lo  find  for  tne  t^é  siopes  a  înode  of  covering  impene  braoie 
to  raiû. 

iVitû  tae  variety  of  forius  given  by  tne  iiioiild  and  tne  fao- 
iiity  it  gave  for  reprodaoing  tiie  saoïe  type  in  an  indefim- 
te  nuonoer  of  exaicpies,  tne  tiie  offered  tiie  means  of  aCLiin- 
ing  tne  desired  resait  witnout  great  cost.  The  roofing  di 
tne  teaipies  of  tne  archaic  âge  was  tnen  oaade  of  tiies.  U 
is  aiready  so  at  tne  Beraion  of  Olympia,  and  it  is  tne  oise 
for  ail  tne  great  temples  of  Sioiiy,  to  wnicn  in  particuiir 
we  0  v«e  our  knowiedge  of  the  tnethods  of  tne  arcniteots  of  loel 
6  en  centary.  If  in  Greeoe  proper,  in  tne  ooantry  tnai  joaid) 
easiiy  use  tae  manuf  aotares  of  i^axos,  tnere  were  excep  Lions, | 
tnese  were  in  s  m  ail  number.  ilservhere  were  édifices  of  s.iiil- 
1er  dimensions  ttian  tnose  to  wnicn  oeionged  tne  jiaroei  LUesl 
tnat  hâve  oeen  found  in  tne  layer  of  rnooisn  caased  oy  Lijï 
sack  of  tne  Aoropolis  of  Athens  in  433. 

Dnoe  tne  nabit  was  thas  adopted  to  profit  oy  tne  faciii^' 
of  faorioation  presented  oy  terra  cotta,  and  its  marveiijas 
qualifies  of  résistance  and  duratton,  iiien  were  not  satioiied] 
to  employ  it  as  an  élément,  as  an  intégrai  part  of  tne  oon- 
straction;  tne  architect  also  utiiized  it,  especially  in  i 
Italy  and  Sicily  wnere  tne  tafa  was  coarses,  to  decorate  3 
certain  parts  of  nis  buildings,  such  as  the  ceilings  ana  en-l 
tablatures,  ne  faced  tne  cornice  witn  it,  or  ne  erectea  Ji^y 
antefixâs  at  the  apex  and  angles  of  the  pediaient.  The  cours 
whion  fire  nad  incorporated  with  tne  clay  were  far  nore  soi-| 
id  tnan  those  applied  oy  tne  brusn  on  tne  plastering  or  on 
a  slab  of  stone.  Time  nas  permittea  to  remain  only  very  i-'^' 
vestiges  of  the  ornaments  tnat  tne  brusnes  of  tae  most  s/.ii' 
tiul  workmen  of  Athens  traced  on  tne  maroie  of  tne  Partnenon 
or  of  tne  Krecntàèion;  on  tae  otner  nand,  the  plates  of  33i'| 
ored  clay  gathered  among  tne  rubbish  of  various  arcnaic  ea- 
ifices  best  give  us  the  idea  of  tne  polycnrome  décoration 
of  Qrecian  temples. 

If  under  tne  form  of  tiies  and  of  facines,  terra  cotta  i^s 
played  a  notable  part  in  tne  arrangement  of  tne  temode,  l '^ 
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has  ûot  entered  iq  the  t'orm  of  ûrioKs  into  tûe  coaapositiDn 
of  tûe  iiralis. 

b'aitnt'ul  ta  the  Myceaaean  traditioa,  tne  arohitect  of  tne 
oid  temple  of  Hera  at  Olympia  in  toe  3  th  0Pii?'-fcg  cenoaries 
nad  still  oailt  its  wall  of  crade  orioks  placed  above  a  sûd- 
straoture  of  oat  stoae;  out  ia  toe  6  tii  oeotary  tnat  aioac 
of  GOQstractioû  was  renoanoed  everywhere,  aod  brioks  drici 
iû  tûe  sdû  nece    aot  replaced  by  brioks  buraed  in  tûe  kiIù; 
tûat  «as  by  stoae.  /Vnen  meo  ocoupied  tûemselves  iq  ensunnÉ 
tûe  daratioû  of  tne  nouse,  in  wûlcû  they  believed  tûe  prot- 
eoting  god  of  tûe  oity  to  be  reoeived  and  lodged,  tûe  use 
of  stone  was  ioiposed.  Supports  v>ere  neoessary  for  sastairi- 
ing  tûe  roof  of  tûe  exteroai  portico,  and  wûere  tûese  sif.- 
ports  were  exposea  to  storas,  i^ood  oeing  fragile  and  uerisa- 
aole  risked  soon  failiag  in  its  task.  t^ow  tne  oarned  orij-s 
could  not  replace  it  in  tnat  faootion;  ne    nave  seen  rvnaL  j 
compl  icated  arrange.Deots  men  had  been  compelled  to  Sià&e    la 
couQtries  wnere,  as  in  Gûaldea  for  lack  of  stone,  tney  a-^i 
oeen  led  to  wisû  to  oonstruct  coluinas  of  oricKS.  BricK  a^s 
still  less  saitaole  for  arcnitraves;  oy  reason  of  its  sil^iI 
dimensions,  it  did  no u  iend  itself  to  cover  spaces  unless 
eut  in  poussoirs,  naen    it  enters  into  tûe  composition  or  ■- 
tûe  vaalt.  Dn  tûe  contrary,  tne  soaft  of  stoûe,  tûe  bea.n  -i 
aad  slab  of  stone  replaced  v^itn  advanta^e  tne  trunk  of  ^  c 
tree,  oae  timber  aûd  plank.  Tûere  reaiained  tae  wall,  tnai 
one  coald  rigorously  retaia  as  it  «as  Ln  tne  temple  of  icr-i, 
of  olay  brioKs;  but  tûe  use  of  stoûe  for  tûe  cola  un  ana  ei- 
tablatare  led  also  to  sabstitate  it  for  brioKS  in  tne  wiiis. 
Waen  tûe  édifice  was  entirely  nade  of  tûe  same  materiai,  oi 
tne  oest  tufa  sapplied  oy  tne  aeigûboriûg  qaarries,  tûsre 
was  a  anity  of  appearance,  tnat  coald  givs  at  tne  same  ti.e 
a  gaarantee  of  solidity.  k    v,all  of  stone  jointed  »fitû  cars 
nas  its  own  oeauty  and  contrioates  to  tne  effect  of  tûe  h    Oi^ 

fie    hâve  cited  Bome  saoctuaries  oailt  of  oricKS,  tnat  ar- 
regarded  as  very  ancient;   out  tnose  were  siuple  cnapels  ■ 
rtitûout  external  or  internai  colonnades,  and  tnat  io  not  : 
(iierit  tne  narae  of  tenaples.  Tne  temple  **a3  an  édifice  of  sr- 
one,  ivaerever  cûaracterizei  Jpy  tûe  Doric  or  lonic  order.  ^ii 
tûe  otner  ûand,  men  coatinaed  to  eaiploy  oricKsin  otner  ;:'-' 
nds  of  buildings.  Thastûere  was  at  îpidauros  a  portico  :): 
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DrioK,  oaiied  tûe  portico  of  Gotys;  hait'  raioed,  it  «as  res- 
tored  io  tûe  second  oeatary  of  oar  era.   A  part  of  the  i^rtiis 
ûf  Atûeas  aad  ^ii  oï    those  af  Mantinea  were  buiit  of  thc;  s 
saoïe  materiai. 

Ko\e  \.p.a22.  ft\.a\,o\.ve  àe  \.^krt.  YoV.  fil,  9.  70, 

Kote    l.f<.323.     Pavjbôat\\,aa.     Il,     27,     7. 

KoXe    2,. 9.323.     f\.trao\\xa.     11,     8,     <à -,     ?avi.san\\aa .     Ylll,     8,    5. 
Oa    t^e    «aWa    o^     i>^tn,etvs,     aee    vaacr  \  9 1  \.oa    Ko.     167    o\     G.     T.     ^ 
K\t.     fo\-.     11,     9ar\,    1,     Q.B    «eVV    aa    t^e    «or  \^    o^     )K,     Ci\o\.ti^,     Les 
iivxra    à^  At,V\.e(\ea    d^a9rea    \,e    àeova    àe    Vevir    reaXavir  atxon ,     \a    fi 
ftXviàea    e9\,  é,rc3k9  w\  c\\jiea    à"' ar  oW\,\,ec\,are    |,recc\\Jie",        884»     V  \,  \,ruo  \,u.ô 
a\<ao    c\X.^a    i^X^e    saw^e^     V-Vve    ce\.\,aB    oY    \.vûo    \,ew.9\,ea    o^     Çatrar.-, 
t\\e    yaalVa    \»ere    tuera    o^     'Qr\.o\^',     tUe    oo\ia^^(\a    a«^kd    ea\,a\)\,cxt\ire 
\aere    o^     atoae,     fte    ^^.(^aV\.^à    «^ea\\.ot\a    aa    4^2.a\,    e(i\,^\ce3    zwlw  - 
e>\\i,    î^cvàe    o^     "ov\,cV.a,     \.'ive    9aVace    o^    Croeaaa    at    c>arà\ô    aaà    laal 
o^     i^aaaol-vxa    at    \^oi\\,ca.r  aaaaua . 

Inverseiy    from    the    RoinaQ    coastractor,    trie    Greek    oonstrac- 
tor    seems    to    aave    ased    ourned    brioks    oniy    exoejjtionaiiy .    i 
ïne    ûûapels,    portioo,    city    wails    that    .ve    iiave    seea,    neve   :>( 
crade    oricks.    Men    knew    how    to    make    bricks    nardeaed    la    tn^ 
fire    of    tne   j^iin;    wûat    dernoostpates    tûis    are    the    epitoeis 
"oiie"or    '^opie"    i^hat    tae   aathors    attaon    to    tae    r^ord    ''piinii- 
os"    accordiog    to    circaoQstances;     oat    wheo    that    13    accouip::iiii3d 
oy    QO   adjective,    it   appears    to   desigaate   crade    oricks,    L^iat 
«vere    ia    more    comaioa    ase,    and   nowhere    is    tneation   made   01    in 
édifice    wûose    body    was    formed   of    ourned    brioks.    ïet    in    cir-- 
ece    oûen    nad   aiore    tnan    one   occasion    to    take    into    account   aia- 
gers    ran    by    ever/    structure    exeoQlied    in    ciay    bricKS   driea 
in    tne    open   air.Oiinon    and    Agesilaus    took    Sion    and    Mantioea 
oy    tarning   against    the    walls    surrounding    tnose    cities,    :iice 
tne    waters    of    the   Stryaion    and    tnere    those    of    the    Dphis.    riii" 
sanias    says    ta  tthis    respect ,  "bricks    inelt    in    water    as    wax    1. 
melts    in    tne    san."    It    was    thoagnt    tnat    tnis    defect    was    cDsr 
pensatea    oy    the    advantage   offered    oy    that    compact    aiass,    ^y 
not    oreaking   oft    in    pièces    iike    stooe    under    tne    dIows    or 
tne    oattering    raji,    but    b^    deadening    tnem   whiie    /ieidint,. 
There    is    trutn    in    tnat    ooservation;    but    wnat    especiaiiy    c^x' 
plains    this    préférence    for    tne    use   of    crude    oricks    is    tne 
power    of    custOiB,    the    rapidity    and   cheapness    of    tne    proceda- 
re.    fet    todap    in    Greece,    if    in    tne   iBOuntains    the    house   of 
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tae  peasaat  is  aauaiiy  baiit  of  pièces  ot    stooe,  it  is  Oijst 
freqaentiy  conatracted  ia  tne  plaiQS  of  oiay  bricks  amajo- 
waioû  are  iuserted  lyoodea  timbers. 

^VyLôô  OkVi^  àew».  d*orvact\e«\  âX>^\..  i^Ia  tue  oo\.u«we,  'ftxaX.orx.ôcue 
vxMi  P\\\,\,o4\.aoV\,e-  ka^»ÏL"t%e  ï.raeat  Cart\.aa  ^u.  ae\,ue!^  ^\<^,'o^\\.^\p■ 

if  iQ  ccaipact  cDûstraction  W30d  coQtlaues  to  be  ased  i.] 
tîie  forui  oï    ties,  aad  if  men  are  coaipeiled  to  resort  to  ii 
X,o    protect  tiie  ends  of  walls,  Lo  surroaad  aad  enclose  aii 
openings,  tûe  part  bnat  it  plays  in  architecture  ioses  ita 
iinportaoce,  Afiien  is  deveioped  a  taste  for  construotio!! 
icessed  stone.  In  the  temple  of  Hera  it  farnished  the  mate- 
riai  of  the  supports,  entaolatarô,  antes  and  tne  encloaares 
of  the  openings;  but  tiie  walls  of  that  édifice  were  of  craie 
bricks.  In  the  more  anoient  temple  of  Liocres,  that  is  ditsi 
in  the  7  th  centary,  the  antes  seem  to  nave  been  wooden  iiii- 
bers.   In  tne  6  th  century  in  tne  stone  temples,  wood  scar- 
cely  serves  more  tnan  to  compose  tne  oarpentry  of  the  roor. 
Yet  it  is  still  employed  in  houses  to  form  tne  enclosura  of 
doors  and  .Windows;  this  is  divined  from  the  nammen  in  «ai^n 
tnese  are  représente d  on  the  paintsd  vases. 

As  for  métal  among  the  Greeks,  It  never  took  tne  functioa 
of  a  support  in  tne  building,  or  of  a  timber.  l'ns  aroniu-jL 
used  11  only  as  a  means  of  tieiag,  in  thejopamps  -^nd  aaoaDrs 
tnat  fasten  together  the  stones  of  a  jointed  <vail  ani  tia 
différent  members  oiL   an  entablature.  B'^or  métal  coverings, 
we  shall  nave  more  tnan  one  occasion  to  mention  tnem;  a  ,--a- 
eral  observation  will  suffice  hère.  Tney  must  nave  been  oii- 
ced  on  wood  in  tne  first  place;  tney  protected  it  efficie^ic- 
ly  against  storms,  and  at  tne  same  time  lent  themselves  t  :) 
receive  quite  varied  ornaments;  tney  offered  contrasta  atu 
very  aappy  nariLonies  of  tones. 

Kota    2,p,'à2.4.     "î'rv.e    Romaaa    a-ipp^ar     lo    \\aoô    \CT\o\fi'(v    't^alaX     \v^"M' 

vi\>\,ua.     "/ .     10,     3^.     See    C'a.     Kornvaaà,     ?,aaa\,    aur    V  existence    ^^ 
wrve    ar  c\\V  te-o  tvir  e    tftetaXj  Va,  o^v^e  ,     \,<\    ftuov^o  Vo 'peàve    à  ^  ar  c\\\.  \,ec  t  ir  e. 
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Aithougû  ne  built  in  atone,  the  architect  of  tUe  classioail 
âge  avoided  the  renounoing  the  renounoing  of  the  very  variée 
ases  tnat  ne  oould  make  of  métal,  in  asing  et  to  cover  cer- 
tain areas  and  to  better  détermine  the  projection  of  a  cer- 
tain oioulding;  for  example,  ne  did  tnat  in  tne  temple  of  A 
Athena  Cûalcieoos  at  Sparta;  but  ne  will  employ  that  metai 
with  more  discrétion  tnan  did  his  predecessor,  the  arcnlLectl 
of  Uyceaae  ne  ïfill  not  lavish  it  as  ne  did,  in  coveringa  of 
nauural  or  gilded  ^ronze,    in  Connecting  pièces  inserted  ev- 
erywnere  with  ostentation.  If  the  part  assigned  in  tne  woDigl 
of  the  décoration  to  the  métal  is  thus  restricted,  this  pne- 
nomenon  admits  of  a  douoie  explanation.  ïnere  is  a  sort  of 
natural  affinity  oetween  ivood  and  métal;  the  wood  seems  Lo 
require  tne  métal  as  its  necessary  complément;  now  in  tue 
6  th  century  the  wood  no  longer  occupies  in  the  édifice  tae 
place  that  it  formerly  held.  At  the  same  epoeh  the  ceramist 
places  at  the  disposai  of  the  architect  those  plates  of  ter- 
ra cotta,  wnicn  cost  muoh  iess  than  bronze  and  are  not  iess 
duraole;  one  comprenends  that  tney  may  hâve  had  the  peefoC- 
ence,  from  tne  day  when  the  industry  was  prepared  to  deii/erl 
them  in  indefinite  qaantity,  and  when  the  painter  knew  nos 
to  ornament  them  with  designs  wnose  vivid  colors  did  not  v 
risk  being  killed,  either  by  the  flow  of  tne  rain  or  oy  tne 
rays  of  the  sua. 
2.  Masonry. 

The  Greek.mason  knew  iiae  very  early;  but  he  employed  it 
only  as  a  coating,  as  plastering;  he  never  used  it  to  coiiu- 
ose  a  mortar  for  Connecting  together  tne  éléments  of  tne  w 
wall.   In  the  masonry  that  we  hâve  termed  Cyclopean,  for  ex- 
ample, tnat  of  the  ivells  of  Tiryns,  a  clay  miid  was  mixed  w 
witn  straw  or  nay  and  inserted  between  tne  irregular  olociis 
and  the  little  stones  that  fill  tne  intervais.  That  eartn 
filled  tne  noies;  but  it  had  no  tenacity.  3oon  soaked  oy  v 
rain,  it  left  voids  everywhere,  To  forra  a  wall  with  ail  its 
members  only  forming  one  oody,  tnere  was  then^nothing  to  c 
coant  on  in  anch  a  rude  method  of  connection.   They  did  not 
attempt  to  seek  a  rapid  and  strong  setting  mortar,  that  witn 
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advaatage  wouii  replace  that  wet  clay;  ïvom    the    time  Cadt, 
triey  reaouaGed  ttie  uae  of  greatuiateriala,  taey  adopted  ine 
method  of  settiag  the  stoQea  dry.  if|^eiae  adtie.r.«cl  togetaer  oqIj 
on  tiieir  surfaces  weil  dressed  with  càe  tool,  and  la  tne  s 
structures  of  tne  best  epocû,  care  in  dressing  and  faoiiig 
will  iiave  been  oarried  so  far  that  the  joints  will  Decooie 
almost  invisible;  tiiat  is  notabiy  observed  on  the  noble  st- 
ructures on  the  Acropolis  of  Athens,  înat  resuit  was  ODCaïQ- 
ed  by  an  ingenious  artifice.  In  the  vertical  and  also  some- 
times  in  horizontal  directions,  the  blocks  touoh  only  al  t 
tne  outer  edges  along  a  narrow  band  enclosing  a  surface  si- 
ightly  sunKen.  By  this  limitation  of  tne  joint  surfaces,  o 
they  were  able  to  give  to  thèse  a  polish,  difficult  to  ooi- 
ain  so  perfeotly  over  tne  entire  area  of  the  surf  ace.  ( -^i^. 
143).  It  is  further  unnecessary  to  believe  that  they  v^iiLed 
until  tne  3  tn  century  to  adopt  an  arrangement  of  this  Kini.j 
Already  on  the  old  temple  of  Hera  in  the  stone  substructure 
that  formed  the  base  of  tne  wall,  the  mason  practised  tnai 
relieving  of  the  courses!  but  ne  did  it  with  less  art  aaa 
in  coorer  conditions.  No  regular  chiseling  witn  a  reguiari- 
ty  sufficient  to  maintain  a  sufficient  plane  of  contact  c^- 
tween  the  two  beds;  tne  stones  are  hoilowed  in  a  concave  i 
line  and  only  toucn  at  their  edges.  Too  tnin,  this  sort  of 
lips  are  liable  to  break  under  the  stress.  ?rom  the  3aace3a-| 
ing  âge,  men  learned  by  expérience  to  give  them  the  neoes- 
sary  thickness. 

Kot,e  l.p.325.  ^\.a\,o\,re  àe  VXrt.  Yo\.  Yl.  p.  481. 

Ko-te  2. p. 325.  'î\\e  aame.  p.  4^3. 

The  City  walls  had  several  courses  in  widtn  with  a  very 
marked  batter!  the  courses  broke  joints,  uea    thus  beiievei 
tnat  tney  had  done  enough  to  ensure  solidity  of  the  waii, 
wnen  by  a  cutting  diligently  executed,  they  had  establisa- 
ed  between  the  opposed  faces  of  tne  masonr-Y  a  contact  as  t 
perfect  as  possible;  but  it  was  not  the  same  there  as  n 
the  temple,  where  the  i^ail  was  muca  thinner,  and  where  d/ 
reason  of  the  funotion  that  they  fulfilled,  certain  stones 
found  themselvea  set  to  overhang.  To  prevent  ail  movemetib 
there,  ail  displacement  of  the  materials,  and  to  connect  t 
tnem  more  intimately,  tney  nad  recourse  to  mechanical  con- 
nections, to  cramps  of  oronze  or  iron,  set  in  cast  iead  taat 
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proteoted  them  froni  dampaess.  It  ia  oarioua  taat  the  precau- 
tioas  takiQ  to  consoiidate  tae  œasoQry  had  the  final  resait 
of  hasteniag  its  destruction,  froin  the  mouieat  that  thèse  éd- 
ifices ceased  to  be  maiotained  and  passed  iato  a  etate  of 
ruiQ.  l'here  io  a  breaoh,  waere  the  lead  ooveriag  was  expoaedi 
aad  ended  io  being  pieroed,  the  iroa  increased  ia  volume  oy 
oxidâtioQ,  aad  oaased  the  fracture  of  the  stone  aroand  ic; 
but  ivhat  caused  still  more  iajury  in  aiany  places  was  tiic  w 
work,  that  in  tiaies  of  misery  the  iahaoitaats  of  tne  huinoie 
villages  undertook,  whioh  had  replaced  the  ancient  cities. 
Tne  least  bit  of  metai  had  its  value  for  theee  poor  peopie; 
they  broke  open  the  wall  to  remove  this  iroawork. 

ProDû  the  end  of  the  Mycenaean  âge,  they  ceased  to  coast-r- 
uct  with  meirely  rough  blocks,  such  as  are  found  in  the  w-àilsl 
of  Tiryns.  That  method  nad  something  rude,  almost  oarDaroas; 
it  did  Qot  inake  sufficient  différence  between  the  works  of 
nature,  that  somebiines  piles  up  taose  rougn  blocks  of  stoaej 
and  thus  of  man,  where  ne  ioves  to  iiDpress  the  mark  of  ais 
vfill.  During  its  golden  âge,  Grecian  architecture  //iii  aoi 
seek  eisewhere  to  astonish  the  eye  by  the  enormous  iize  ot 
tae  materials  empioyed;  if  some  wrougat  stones  do  not  fdii 
to  présent  exceptional  dimensions  in  some  édifices,  tnai  is 
Decause  tney  were  demanded  Jpy  tne  necessities  of  tne  consL- 
ruotiou.  Por  example,  sucn  will  De  tne  case  for  certain  iLOD-| 
olithic  columns,  for  certain  architraves  tnat  nave  to  cover 
great  spans.  Now  one  has  by  this  reason  to  say,  that  tne  c 
constructor  did  not  tend  to  use  great  stones.  The  efforb  t 
that  thèse  represent  is  espeoially  musoular  strength;  for 
that  reason  it  remains  in  an  inferior  order.  SVhat  charaot- 
erizes  the  masonry  of  wnich  will  consist  the  édifices  thïiL 
we  nave  to  pass  in  revie»  is,  that  it  it  is  almost  entireiy 
composed  of  materials,  that  owe  to  their  moderate  size  tae 
advantage  of  allowing  tnemselves  to  be  easily  dressed  in  i 
tne  quarry,  bo  be  readily  transported  and  noisted;  thèse  l 
materials  of  moderate  Aimensions  ieod  themaelves  oesb  to 
serve  the  designs  of  the  architect. 

One  can  consider  tne  wali  from  two  points  of  view,  on  tae 
one  hand  being  the  appearance  that  it  présents  to  the  spej- 
tator  that  sees  only  its  external  faces,  and  on  the  otner 
being  its  internai  construction  ,  only  revealed  where  an 
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aooident  nas  breactied  tfae  orest  or  tora  tiie  aide.  It  is  ppo- 
per  to  GOiiimeQCô  witû  wiQat  one  sees  at  first,  nheo  ïie   tinis 
ûiaiseif  before  a  fragmeot  of  aa  anoieût  wail,  aad  the  eye 
oiaaaures  its  neight. 

AmoQg  the  différent  types  of  masoQPy  taat  oae  fiods  in  i 
tûe  buildiags  of  tiie  arciiaio  period,  if  aay  one  of  tnem  se- 
ems  to  give  tae  impression  of  ùigù  antiquity,  it  is  tnat 
teroied  polygonal  laasonry.  It  has  sometimes  been  confusea  a 
iiitù   Cyolopean  masonry;  ont  it  differs  prfoandly  in  that  it 
already  assanas  in  the  stoneoutter  a  certain  professionai 
sKill,  and  particalarly  that  its  joints  are  sometimes  as 
fine  and  close  as  in  masonry  with  regalar  courses  (5'ig.l49).| 
What  characterizes  it  is,  that  the  stones  composing  it  ara 
bat  exoeptionally  prisms;  many  among  tnem  présent  surfaces 
tnat  take  the  form  of  an  irregular  polygon,  a  pentagon  or 
hexagon  with  nnequal  sides;  no  two  in  a  pièce  of  wall  are 
exactly  similar  in  dimensions  and  contour.  By  their  reea- 
trant  angles,  they  are  indented  into  each  other,  tne  teiM; 
that  best  defines  the  appearance  of  this  aiasonry  woula  bo 
tnat  of  indented  masonry.  The  mass  so  constructed  owes  u 
tnat,  indeoting,  that  locking  together  of  tne  materials,  an 
extrême  solidity;  thus  it  is  employed  oy  préférence  for  a- 
taining  and  city  wails,  particalarly  in  parts  near  the  :^iûe3| 
most  exposed  to  the  attacKs  of  the  enemy.  (?ig.  153)»  'i^i^ii^ 
is  wny  in  certain  works  our  engineers  today  freely  make  ase 
of  masonry  of  that  kind. 

Ordinarily  a  oroken  line  boands  the  visible  face  of  eaja 
Dlock;  but  a  carions  variation  from  the  traditional  type  is 
furnished  by  tne  powerful  wall,  that  supports  the  terraoe 
on  whica  was  built  the  temple  of  Apollo  at  Delphi.  Tnere  o 
tne  networK  outlining  tne  joints  on  tne  entire  fiela  of  tne 
oroad  surface  is  not  composed  of  s.raèght  lines  as  eisewiiere| 
ail  the  lines  composing  that  network  are  ourved  witn  tne  ; 
most  capricious  windings.  (?ig.  151)'  That  préférence  ac33r-| 
ded  to  curved  outlines  complicated  the  worK  of  cutting.  jiQ 
it  mive  to  the  nhole  a  superior  résistance?  I  do  not  kno^; 
yet  this  wall  with  its  slightly  projecti.rg  footing  nas  ai- 
ways  marvellously  fulfilled  its  function,  in  spite  of  tae 
enormous  thrust  against  which  it  must  contend.  Pronaoly  oa- 
ilt  in  the  6  th  cent)\rn,  it  still  stands  in  its  entire  exi' 
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extead  for  a  iengta  of  aooub  295«3  ft.and  witn  a  aeignt  jt 
more  taaa  9«3  ft. 

lû  tiie  appearaace  of  a  waii  of  polygonal  masoary  is  it  ,:j- 
rt  of  inooherenoe,  evea  wnere  tHe  worK  bas  been  mo3t  ciiror- 
ully  exeoutad,  aa  apparent  confasloQ  that  perplexes  tne  cye; 
iû  vain  it  seeks  Unes  taat  accord  with  the  principal  iines 
of  tne  iDonuinenb,  whicn  are  either  parallel  or  penpendicaiiir. 
Tne  GreeK  mind  wita  its  inaate  Laste  for  order,  tor  wnai  u 
called  tne  "cosmos,"  aiast  oe  especiaily  sensitive  to  tnao 
defect;  ohu^  oiie  .iô-r..-.  early ,  from  the  tiaie  when  ivere  uuiii 
tne  ramparts  and  <àomeé  toiuos  of  Mycenae,  a  very  marked  Lcq- 
dency  appears  toward  norizontal  beds  of  courses.  By  aaoï.-LiQg 
tnat  mode  was  realii^ed  a  notable  econouiy  in  labor.  In  poi/- 
gonal  aiasonry  it  is  necessary  to  aiake  eaoa  stone  separauly, 
taat  fits  only  a  single  place;  on  ttie  contrary  in  uiascary 
/>fith  regular  courses,  ail  the  stones  eut  on  the  yard  iuay  ue 
substituted  for  each  otner  in  nearly  ail  parts  of  the  uaiietn 

ïet    it  was  scarecly  possiole  for  one  to  attain  perfeoi  : 
regularity  at  the  lirst  attempi.;  tiaie  was  required  for  i;.a 
workaen  to  accustotn  themselves  to  impose  on  tne  materiiiio 
a  form  and  diiuensions,  that  in  each  structure  were  si.iiii.r 
for  ail  éléments  of  the  wall.  Between  tne  polygonal  anj  i- is 
most  regular  isodomarii  is  what  one  couli  tern,  transition  i.- 
sonry,  in  wnicn  tne  oeds  of  the  courses  are  norizontal,  >, ai 
certain  end  joints  are  oblique  and  wnere  indents  hâve  ùdi 
oeen  avoided;  not  naving  been  eut  to  exact  measure,  mov c    i- 
than  one  stone  encroaches  on  the  adjacent  course.  ?or  ex.^- 
ple,  this  is  seen  in  a  wall  of  Isionda  in  Pamphylia,  LOat 
âlso  présents  another  curious  peculiarity!  very  low  goûv-.- 
es  alternate  witn  others  that  are  higher  and  recall  tne  aj- 
oden  ties  of  primitive  structures  (Pig.  152). 

?rom  one  experiment  to  anotner,  pernaps  fronri  the  7  i-ri  :-rr 
tury  taey  came  to  practise  tnat  Kind  of  jointing,  whicn  -^-^-i' 
oefortn  was  almost  soleiy  employed  in  tne  construction  3: 
édifices  sucn  as  teaiples,  and  nnich  will  even  be  appliea  -^ 
city  walls;  this  is  tne  isodooium  of  Vitruvius;  it  is  wnii 
flûoderns  teroi  Hellenic  masonry.  In  this  systeoa,  if  certain 
courses  are  some tiiies  higher  tnan  the  otners,  ail  stones  i^"^ 
the  sajie  course  hâve  exactly  tne  saoïe  neignt,  witnout  .n'.y'/^ 
being  of  the  same  length.  The  joints  of  tne  upper  course  i^ 
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lûere  aiways  faii  oear  tne  middie  of  ooe  of  tne  stones  ot 
tne  iower  caurse,  an  arrangemeût  that  has  tne  double  aaviui- 
tage  of  oetter  easurlQg  than  any  other  tae  staoliity  oi'  eue 
ûiasoûry,  and  at  tne  same  time  being  agreeable  to  tne  eyc. 
(i?lg.  143),  6y  tne  oeaatifal  syuiflûetry  wtiich  prevaiis  there, 
this  ûiasonry  affords  entire  satisfactioa  to  tne  miad  of  uae 
spectator,  to  rvûich  is  tuas  recalled  tne  iaea  of  tne  lobisier 
of  tûe  Hoca,    «viao  regulated  the  arrangeaient  of  tne  entir-r  e 
édifice. 

Dae  would  oe  teoipted  to  believe  at  tne  first  aioaient,  oudt 
polygonal  aaasonry  is  jiore  ancient  tnan  masonry  witn  re-aiar 
coarses,  and  to  assign  thereoy  a  iater  date  to  ail  edificao 
in  wnich  it  appears.  Tnis  would  oe  an  error.  l'aking  it  .v::c;re 
tne  joints  nave  the  saoïe  précision  as  tnose  of  tne  isoaoïaiL 
and  wtiere  tne  exécution  is  oareful,  it  is  aot  in  itself  a 
marK  of  ûign  antiquity.  Ine  worl<  is  complicated  as  tniti  oi 
tne  isodoffium;  in  a  certain  sensé,  it  is  greater.  The  tram 
is,  onat  ootn  Kinds  of  aiasonry  caille  by  tne  sajie  advance  irjiii 
that  masonry  wnicn  we  n&ve   termed  transition  aiasonry,  //aère 
tne  nand  of  tne  stonecutter  is  still  uncertain  and  nesitiCes 
oetween  tne  two  types.  In  time  tnis  ended  in  separatint  ^na 
clearly  defining  theaisei ves;  eacn  of  tneai  found  ils  use  in 
structures  of  différent  character.  T'ne  polygonal  was  sc^rjc- 
ly  used  for  édifices,  properly  so-called.  Ëxceptionally  1 1- 
is  found  in  temples,  as  in  the  ceila  of  the  temples  of  :^:îiii- 
aus,  wnicn  are  prooably  earlier  ttian  tne  Médian  «ars. 

What  proves  that  tne  présence  of  polygonal  masoary  doei 

Qot  suffice  to  date  an  édifice  is,  tnat  tnis  .nasoDry  is  lO'à- 

Qd  in  certain  structures  superposed  on  tne  oiost  correct  i3d- 

dcaïQùi:    for    exatople,     tnis    is    the   case    in    several    edificôs    31 

1 
tne  3reek  city  of  Gnidos  in  Asia  î^inor  (b'ig.  154).   It  i^ 

eaiployed  concurrently  with  the  isoaoaium  in  Lycia  in  a  caii^- 

ing,  tne  public  oaths,  tnat  according  to  the  évidence  oi  ^n 

Inscription  was  entirely  built  '^from  tne  foundations"  iri  ^ 

tae  first  century  of  our  era.   In  the  *alls  of  Onidos,  lù^^ 

saoïe  Qiasonry  encloses  /aults  .ïith  voussoirs  of  very  gooa  àr 

ecution;  now  we  know  from  Thucydides  tnat  Gnidos  was  desti- 

tute  of  wails  in  412,  so  that  the  Atnenians  failed  to  tar;.- 

it  oy  surprise.^  Ine  eoclosure  is  very  fteïi    preserved,  i'V^^ 

surroands  the  ruins  of  that  rien  city,  and  Lhus  cannot  ol. 
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tuere  aiwdiys  fiiii  near  tne  middie  of  oae  ot  tae  stoaes  oi 

tae  iower  course,  an  arrangeuieot  that  ûas  tne  double  aav-.a- 

tage  of  oetter  eusuriog  thao  aoy  other  tae  staoility  oi'  une 

uiasoury,  and  at  tne  sanie  time  being  agreeable  to  tne  eyc. 

(plg.  143).  By  tne  ueautiful  syuinietry  whion  prevails  thece, 

this  masonry  afforas  entire  satisfaction  to  tne  mind  of  uae 

spectator,  to  «nicri  is  tûus  recalled  tne  iaea  of  tne  inasidr 

of  tne  HOVK,    rtfho  retuiated  the  arrangement  of  tne  entir-  e 

édifice. 

Jae  would  oe  teoipted  to  believe  at  tne  first  oioment,  OiHt 

polygonal  aiasonry  is  more  ancient  tnan  masonry  ^itn  rek.aidr 

courses,  and  to  assign  thereoy  a  later  date  to  ail  édifices 

in  wnich  it  appears.  Tnis  would  be  an  error.  l'aking  it  ,v:erc 

tne  joints  nave  the  sâine  précision  as  tnose  of  tne  isodoj.jiL 

and  yvnere  tne  exécution  is  oareful   it  is  Bût  ia  itself  a 

as     , 
inarK  ot  aign  antiquity.  rne  work  is  complicated  as  tnat.  .)[ 

tne  isodoiDum;  in  a  certain  sensé,  it  is  greater.  The  truLii 

is,  cnat  ootn  Kinds  of  inasonry  ca.ue  by  tne  saïue  advance  .  rj; 

that  cnasonry  wnicn  we  nave  termed  transition  aiasonry,  /ia-n-ë 

tne  nand  of  tae  stonecutter  is  still  uncertain  and  nesiCuS: 

between  tne  two  types.  In  time  tnis  ended  in  separatint  iiu 

clearly  defining  theaiselves;  eacn  of  tneai  founa  ils  use  1:1 

structures  of  différent  cnaracter.  Tae  polygonal  was  dc^-vjz- 

ly  used  for  édifices,  properly  so-called.  Ëxceptionally  ii 

is  found  in  temples,  as  in  tne  ceila  of  the  temples  of  ^' 

Qus,  which  are  probably  earlier  tnan  tne  Médian  ^ars. 

/?hat  proves  that  tne  présence  of  polygonal  masoary  doe 

not  suffioe  to  date  an  édifice  is,  tnat  tnis  .nasonry  is 

nd  in  certain  structures  superposed  on  tne  most  correct 

dooTiUuj;  for  exaiople,  tnis  is  the  case  in  severai  édifice^ 

tne  3reek  city  of  Gnidos  in  Asia  Minor  (b^g.  154).   It  ir 

employed  concurrently  with  the  isoaoffium  in  uycia  in  a  oaiu 

ing,  tne  public  baths,  tnat  according  to  the  évidence  oi  -^n 

inscription  /fas  entirely  built  ''from  tae  foundations"  in  ^ 

tae  first  century  of  our  era.   In  the  «ails  of  Onidos,  ti.is 

saaie  masonry  encloses  vaults  .vith  voussoirs  of  very  gooa  =>: 

ecution;  now  we  know  froin  Thucydides  tnat  Gnidos  was  desti- 

tute  of  walls  in  412,  so  that  the  Atnenians  faiied  to  tdr:- 

it  oy  surprise.^  Tne  enclosure  is  very  *veil  préserve d,  t...t 

surrounds  the  ruins  of  tnat  rien  city,  and  thus  cannot  u-:: 


r 
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eariier    tiiaa    that   date,    and    the    place   occupied    tnere    oy    me 
vauit    wouid    ratûer    make    it    tftougtit    to    oe   of    the    Maoedoiii_iu 
tiine    tiian    of    the    4    th    century.    At    the   otûer    extreaiity    otLae 
Greek    «orid    in    Acarnania,     the    isodomain    and    polygonal    mason- 
ry    «ère   employed    indifferentiy    in    the    ivalls    where    the   en  cire 
coQStractioQ    appears    to    oe   of    the    same    epoch. 

Ko\,e     1.9.332,     'Yexver.     De8cr\,vt,\,0(\    àe    VAaxe    yj\-aeare..     V'V,à. 
160,     164. 

Ko\e     2.ç.-à32 

K  O  "t  6     'à  ,  ç  ,  à  à  2 

K  o  \,  e     1 .  p  .  3  "à  '6 
p.     39  à. 

In  Cyciopean  masonry  tne  external  faoes  of  tne  stones  v<ers 
ancat  or  soharcely  dressed.  /Vnen  the  éléments  of  the  masjnry 
diminished  in  size,  and  they  ail  received  a  dressing  apurj- 
priate  to  tne  piàees  that  they  iBUSt  occapy  in  the  entirciy, 
aien  occupied  tnernselves  in  cutting  smootn  the  visiole  faces. 
This  .vork  was  carried  still  farther  in  tne  isodomuiii  taan  in 
tae  polygonal  oQasonry. 

The  materials  for  tne  construction  of  masonry  only  reoii- 
ved   on  tne  stone-yard  an  incomplète  and  temporary  cuLtiaz. 
"The  beds  and  joints  alone  were  completed  in  advance,  an  1 
tne  face  reoiained,  if  not  rough,  at  least  very  roughly  iirva. 
Tne  entire  surface  oaust  be  dressed  off  in  a  gênerai  facm-, 
and  that  last  opération  was  done  witnout  any  cnance  of  error 
and  witnout  experiment,  because  care  nad  been  taken  befoi'o 
setting  to  incise  on  each  olock  directing  Unes  definin:^  c 
tne  foroj  of  tne  face  ivitn  entire  accuracy."   ?or  example, 
tnis  is  ooserved  on  the  imper fectly  finisned  structures  j': 
tne  south  wing  of  tne  propyleion  nf  tne  Acropolis  of  Atncis. 
There  oelo»  courses  with  entirely  smoota  faces  are  others 
where  the  directing  fines  enclose  a  field  on  wnich  tne  stjae 
is  merely  roughed.  The  projection  of  tne  ooss  must  be  cuu 
a«ay  in  the  course  of  the  facing  dressed  in  place,  a  r.d  tn:; 
entire  face  of  tne  wall  be  brought  to  tne  plane  of  the  Ciis- 
el  drafts  aiong  the  joints.  3n  the  contrary,  if  one  desLi-^i 
to  avoid  the  slowness  of  tne  recutting  in  place,  tne  contm- 
uity  fia.3    frankly  ioterrupted,  and  recourse  was  had  to  su.n'- 
en  joints  or  to  masonry  with  successive  offsets  (Pis.  \-DD^' 
One    also  notes  on  tnese  panels  projecting  tenons  at  aDOui 
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tne  tuiddie  of  eacn  stooe.  "Ttiese  tenons  aided  in  iLOvint  irie 
DiDck,  or  ratner  they  oiarked  the    tûioKaesa  of  Lhe  stone  re- 
moved  ia  cutting;  taese  were  so  ûQaay  means  of  hoisting,  ^d 
fliaay  proofs  serving  to  t'ix  tûe  oasis  of  the  payaient  due  lj 
tùe  worKiiaa." 

At  ieast  antil  tne  5  tû  century  the  arohitecb  *va3  not  -ij- 
castûmed  to  préserve  tiiese  auxiiiary  projections,  tnose  or 
the  Dosses  sarroanded  by    a  draft  and  tnose  of  tne  tenons; 
they  were  reserved  in  vie  h   of  tlie  services  that  tnen  coaia 
render'  once  becoming  aseless,  they  iimst  disappear;  wûerc 
tney  reoiain  is  oecause  tne  structure  has  not  received  trie 
final  touches.  \/er/  iiiucn  later,  wnat  was  at  first  aiereiy 
an  expédient  was  cnanged  into  a  décoration.  The  signt  of  q 
numerous  édifices  where  tne  worK  was  interrupted  accustoinji 
the  eyes  to  the  temporary temporary  forins.  Èven  in  theic  a.ii- 
ti^uity,  thèse  found  a  sort  of  consécration.  Henoe  arosc  u 
the  différent  sorts  of  oosses  witn  a  variety  of  cnisei  ir.- 
fts  enclosing  their  projection,  and  tne  tenons  oeing  soiiie.- 
iines  eut  witn  diaœond  points  oecame  ornaments,  tnat  seemej 
to  give  a  more  roDust  appearance  to  tne  face  of  tne  waii. 

Tne  simple  and  franK  taste  of  tne  arcnaic  art  did  not  i-..jJii 
tûose  ref inements;  yet  one  aiso  finds  in  tne  monunients  oi 
tnat  period  a  certain  arrangeaient  not  expiained  oy  the  ert- 
ect  of  habit.  Hère  is  an  examole.  If  on  enclosing  walls  tr;o 
masoary  is  siaiilar  from  top  to  bottom,  it  is  otnerwise  in 
tne  /valls  of  temples.  There  oetween  the  ioyyers  o:'  tne  cour- 
ses for  m  in  g  tne  »^ail  and  one  area  on  whicn  tnat  wail  rests 
is  an  intervai,  tnat  is  fiileà  by  a  ro.s  of  great  slaos  set 
on  edge,  a  séries  doubied  in  tûicKness.  ^ucn  ni^ner  than  l 
tne  stones  «vith  coursed  oeds,  thèse  slabs  project  D.32  to 
3.39  io»^  froui  tne  face  of  tne  waii  (y^ig.  156).  By  their  di- 
mensions as  by  their  slight  projection,  the  slaps  in  quest- 
ion are  then  clearly  distinguisned  from  tne  masonry  above 
tnem,  and  tnus  they  form  a  sort  of  continuous  plintn  on  cnc 
lower  part  of  tne  iivali.  He    nave  aiready  given  the  reason  i 
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ïov    tnis  pecaiiarity,  wnen  we  sougtit  to  sqoiy  naat  intiac(i3e 
tae  arcni  tectare  ot'  tiae  Myoeoaean  âge  exercisea  od  tnat  jf 
tue  olaasicai  âge.   »Ve  saict  taat  one  couid  scarcely  see  la 
taat  arrangement  more  taan  a  memory  of  tae  stone  substracL- 
ares,  taat  iq  straoturea  «itû  oodies  of  crude  orioks,  nevà 
aiways  interposed  oetiveea  tne  dauip  eartû  and  tne  ciay  iiiàsâ, 
oaiy  a  aiemorial  also  of  tne  facings  ot'  neavy  alaos  of  Iilc- 
stoae  or  of  taicK  piaaK3,  *vhicn  protectea  tne  part  nearest 
tae  groaad,  lYûere  tae  waii  «as  îcade  of  sinaii  materiais. 

OXuervBVae  DOrp^eYà,  jae  be\,\ieoe,  ^\.r«t,  |.aoe  X.t\\a  e  xç»  Vaaat  \.oi\,| 

The  arrangement  of  tne  materiaia  in  tne  interior  of  Lae 
wail  cooiprises  no  iess  variety  than  tne  aspect  of  tne  eite- 
rior.  It  ia  necesaary  to  distingaisn  oetween  tne  waiis  o.i 
rtûian  faiis  tne  task  of  resisting  violent  tnrasts,  iiKe  r^- 
taining  waiis  on  tne  one  nand,  and  on  tne  otaer,  tnose  II. -le 
tne  /faiis  of  tne  ceila  of  tne  témpie,  tnat  oniy  nave  to  ocàr| 
tne  apper  parts  of  tne  eiifioe.  ine  i'irst  aast  neiessarii/ 
De  tnicker.  Tney  are  not  everywnere  constracted  in  tne  sai-^- 
fasnion,  and  tnis  is  vérifie!  au  Assos,  ^nere  tne  -reat  .jr- 
ic  temple  and  tne  fortifications  of  t.ne  city  appear  to  Ji^a 
froDQ  tne  6  th  centar«.  Tne  enclosure  is  ouilt  in  regalar  : 
courses.  In  places  tne  *vall  is  icade  of  stretcners  ana  ncaa- 
ers  alternating  m  each  course  (?'ig.  157).  Ihe  neaders  cxi- 
end  tnrougn  tne  entire  thickness  of  tde  v/all;  tne  iasiie  : 
faces  of  tne  s.retcners  do  not  toucn  oat  leave  a  spaoe  cc:- 
ween  tneii,  Aoove  tne  entrance  gâtes,  «nose  lintels  it  is  lî'! 
portant  to  reiieve,  tne  arrangeaient  cnanges.  Heaaers  oniy 
recur  in  every  tnird  course'  tne  voiis  tnus  occupy  nore  i.- 
ace  tnan  in  tae  oaasonry.  ïiisewaere  tnai  tne  ^all  is  :ùdvz 
aiassive  and  nas  a  tnickness  of  9.35  ft.  it  is  entireiy  aii- 
ferent;  tne  tnroagn  stones  are  oŒitted,  to  wnicn  it  noalz 
nave  been  necessary  to  give  unuauai  dlmeasioas;  tne  faces 
are  made  of  stretcners  and  neaaers,  tne  voio  ford.iag  nein,' 
one  tnird  of  tne  /<ali  and  oeing  fiiled  yvitn  ruoole,  unao  s 
oocupies  tne  space  *iitn    tne  projections  of  tne  stones  forh- 
ing  tne  faces.  ïuis  is  a  procédure  faaiiliar  lo  tne  Rouan 
constructor  as  tnat  of  tnis  filiin^i  i^itn  smali  naâteriais; 
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Oûe  GreSK  coastractor  did  QOt  aiake  fréquent  use  ot'  it. 

Tne  principie  is  tùe  satne  in  trie  retaïuing  waiis;  toe  sl- 
retcaers  aloernate  witti  long  ûeaders  exteadiag  into  t,ae  ea,- 
rtii  ifïhose  weiglit  is  sapported  Dy  tnis  masonry.  Ail  tae  ait- 
fereoce  is,  tûat  lo    Detter  resist  that  stress,  the  waii  is 
ofteo  flanked  by  buttresses,  that  matce  a  more  ov   less  aidTKed 
projection  froiii  toe  face  jï    tne  wail.  Tnis  is  i^lu^Hrv  ^_  : 
trie  3ao3  truotares  or  toe  terraoe  that  the  gisis  tratides  oom- 
menoed  to  buiid  at  Athens  to  support  tae  temple  of  Zeus  Ji- 
yoQpios. 

The  walls  that  lirait  and  enclose  chaaibers,  those  of  tae 
oeiias,  porticos  aad  buildings  of  ail  sorts  are  much  thm- 
ner.  Only  exceptionally  in  very  large  édifices  does  tneir 
tniokness  attain  aoout  6.5  ft.;  ordinarily  it  is  scarceiy 
3.3  l"t.  Tne  rule  followed  is  tnat  one  aever  sees  in  tne 
same  course  soice  stones  extending  througn  tne  wall  a.rd  3tn- 
ers  stopping  at  tae  middle  of  its  tnickness;  ail  tne  strass 
ooinposing  a  course  extend  froiu  oae  face  to  tae  otaer  U^'i-. 
159),  or  indeed  none  of  taem  extend  tnrough;  a  course  of  a 
ne  ad  ers  frequently  alternâtes  regaj.arly  witn  one  coqiuosc:j 
of  a  do u Die  row  of  stretcners  (-^'14.  159).  In  a  temple  at  ja- 
ûranda  in  Asia,  tne  consfiructor  has  ieft  a  spacs  oetwee:!  t 
tne  two  paraliei  ro/^s  of  stretcners,  tnat  are  connecte!  0/ 
headers  (^ig.  loO). 

So  that  tnese  walls  are  soiid  wnile  remainin^  very  tnm, 
it  is  aecessary  for  tae  materials  composiag  tneoi  to  de  in- 
tiiflately  connected,  especiaily  in  tne  upper  part  of  tne  st- 
ructure; thus  tnere  io  particular  the  aosence  of  cernent  l3 
coiiipensated  by  means  of  raetal  cramps.  It  may  oe  useful  t3 
specify  oy  soine  nuaierical  examples  wnat  we  nave  said  to  tna 
volume  and  form  of  tne  éléments,  tnat  enter  into  masonry  oî:' 
regular  courses.  Tne  stonecutter  and  aiason  very  early  cono- 
ractea  haoits  not  entirely  produced  by  tne  requireiûents  oi 
practice,  out  tnat  suggested  an  arrangeaient  of  tne  materii- 
Is  in  whicn  taste  found  its  place;  tnese  custoius  were  reii- 
ined  without  notable  cnange  until  tne  last  days  of  classi^- 
al  architecture.  In  masonry  like  tne  substructures  of  tne 
31ynipeion  at  Athens,  tnat  are  concealed  underground,  tney 
used  great  freedom;  tnere  in  tne  same  course  are  stretcners 
only  4.59  ft.  long  oeside  otners  that  attain  or  exceed  ^-"^^ 
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ft.;   ttie  heignL  of  tae  courses  is  fartiier  very  unequai.  iVe 
fiad  tûat  irregularity  agaia  m  tae  foundatioas  of  tne  Biir- 
taeaoQ.  It  is  otaerwise  m  ttie  walis  of  the  cella,  whese  .tiâ-| 
30Qr/  is  aiways  visible  «itû  its  joints  and  contrioutes  lo 
tae  effect  of  tiie  wnole.  i'here  tae  coarses  are  sensiDiy  oi 
tne  saine  aeignt,  and  in  eacn  of  tnese  the  neight  of  tne  sl- 
retcners  as  1  :  2.4.  ïhe  ratio  is  /srified  aocording  to  Lae 
diiflensiona  taken  frOLQ  a  certain  nuiûber  of  moauments  ani  wis 
nearly  fiked.   Tnat  constancy  is  fartûsr  not  alone  in  inc 
proportions;  one  again  finds  it  in  tne  dioiensions  of  tac  u 
biooij.3,  that  vary  witûm  qaite  narrow  iioûits.  Tnose  dIocks 
are  generaliy  frooD  4.  ID  to  5-23  ft.  long  by  I.64  to  1.97  ft 
hign.  Thèse  are  not  «vhat  one  mignt  term  great  materials.  i' 
Tûose  atones  ef  moderate  diuiensions  are  e["fective,  not  oy 
tneir  mass,  bat  Dy  the  treatoient  given  by  the  workmea.  Jad 
coald  say  with  the  poet:  -  '^the  work  is  saperior  to  aûatefi.  ai.' 

Ko\.e  2.p.'da'7.  1\\.z    aa\u^.  p.  77. 
3.  Openings,  Doors  and  iVindows. 

To  arrange  doors  and  Windows  in  tae  walls,  whose  aiasoiiry 
we  hâve  jast  descrioed,  tne  CàreeKS  employed  two  Systems,  ^-n 
botn  tne  opening  was  olosed  at  top  oy  a  nori^ontal  lintei 
or  platband;  but  tais  lintel  was  not  aiways  supporte!  in  ^ 
tae  same  manner  over  the  space  that  it  covered.  Hère  it  l'cs- 
ted  on  two  ascending  pièces,  actual  stoae  posts,  tnat  f^-zc-: 
independent  of  Lae  wall  in  waicn  ^as  pierced  the  opeain^; 
(Pig.  161);  thare  it  .«fas  borne  by  the  courses  of  the  «ail 
itself,  into  which  it  was  engaged  oy  its  ends  (PI.  XI,  aii 
the  doorways  represented  exce{)ting  t/io).  'fie    shail  cite  bere 
only  as  .a  meiEory  tae  third  arrangement,  tnat  is  merely  a  / 
variant  of  tna  first,  taat  vyaica  is  only  found  exoept ion-ni/. 
înis  is  the  case  where  tae  verticals  forining  the  jamos  ar:; 
intersected  at  tae  miidie  oy  one  of  tae  courses  of  tae  w-aii, 
tnat  extends  to  the  opening  (PI.  XI,  Aléa,  Assos,  3)»  i^aeri 
tûis  arrangement  nas  been  adoptel,  tnea  has  douotless  oeeii 
that  men  desired  to  dispense  with  erecting  osonolitas  of  gf 
eat  lèngth. 

There  are  very  ancient  exaaipies  of  tne  two  Systems  of  a, 
decided  cnaracter.  l'aus  in  the  treasury  of  Atreus  at  y.y3eaMf\ 
tne  doorway  of  tKe  interior  openu  in  tne  soiii  wali  witnoJ'^ 
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1  ^ 
iQserted  jâmb  atones*   There  are  evea  certaio  édifices  in 

which  appear  both  types  of  opeaiags.  It  is  tàas  in  the  tem- 
ple of  Mt.  Ooha,  where  the  doorway  bas  its  proper  eaclosare, 
while  the  masoDry  is  iaterrapted  to  give  the  iriadows  seea 
at  the  side,  Iq  the  façade  of  the  niapket  of  Aegae  in  Ëolia 
(Pig.  162)  the  Windows  aiso  belong  to  two  différent  types 
(Pig.  163).  ïet   it  is  certain  that  the  System  is  that  dâtiag 
from  the  hèghest  antiquity;   in  the  primitive  structures  b 
built  of  tamped  earth,  of  almost  rough  biooks  or  small  sto- 
nes  connected  by  mud,  it  is  the  sole  means  of  obtainiug  ci- 
early  limited  openings  with  a  firm  and  durable  contour. 

Yvaoe  GoWecteà  axvà  8»^Btemokt\,ca\.\,>^  troxxpeà  t\\e  e\»e*eu\a  0^ 
ooTv»\r\fcO\\.o«i  or  ot  ^^^  àeacr  \,9\,\.oa  ot  eâk\,^\.cea.  X\t)^ou4'^  9 

p\»tt\,e    X\iZ    àoc\i*eat,a    t^'^'*   \»Yv\,o^v    H>e    ^caixie    \iorro>»eà    \.\\e    ^V^urea 

Ç\.ate    XI,    SVaeos    i^\.n    %to\.\.aVi    ^tlb\te.,     ^a8a\.    aur    X-"*  \^\.aX.o\.ve 
àe    \'»Xrt,    Vo\.    1,    ^\t»    ^'^  K\     ~~    *^aao8»    \\    "îexVer,     Deaor  \.pt\.oi\ 
etc.»    ?\..    X    yjxa.     --    'YYvorVcoa,    Wve    aWcva    o^    t\ve   ïre^oVv    eàvt- 
VoTS    ot    Krot^aeo\#o4Â.e    àe    \.^l^x*\,    1?\-.    1»    ?>.|,.    iA.     --    iieaaene,    \\ 
*xveà\.X\.ox\    \e.    )ILoree,     ?V.     S7 .     --    OetvA.cxàea,     \\    lie\).!te\A,    ^''OX^*- 
pe    ^\    \,*  KoartvaivA.e ,     ?\..    XV»^.     --    ?\\\.4a\,\.a»     G\i\v\.    3$    Ï9xver»    ^^ 
o\,e    aaiûVcvvjbe ,    î\.é,.    1K»    ~  ~    ?a\.eo-Jiai\\,    ^\oarxvatx\.cxV'»    'fte^o.e^,    ^^« 
la.     --    Oen\aàea,     1\    Eevizei^,    PX.    Xy,Q».    --    Or oVvonieTvoa;    G\)b\\V  îj 
KLÔTver,    ï\.^.    77.     --    K\eai    i,Xr ccvàxaV,     RatKee,    E\.8\,or\,e    4et\eraVe 
à"*  krG\v\,tac\.vjLre,    VoX.    I,    ?\.4.    171.     --    Heaaetvc,     %\    îixpeà\,t\.on 
de    )ioree,    P\.a.    4^,     45.     ~~    ^aaoa,    2*,    "îexXer,    Y^eacrX.pXV.on,    P\'« 
11,    atvà.  Ci\,ar\^e,    l<v\>eat\.4<»'^Xo'^B    cxt    ^aaoa,    Ç\.    27.     --    K8ao8,îi 
'îex\.ar,    Deecr  \,pt,\,o^ ,    Ç\..    111. 

Xote    l.p,a39.    E\.ato\,re    à,z    VXrt.    ïo\.    V\,.    p\,,     6,    1\.    \a    t^e 
aoime    at    \\ve    treaaur»^    o^    ll\.n^aa.    T\^^    aame,     ÎS.^.    190. 

Xo\e    2.^.3^9.    "î^ve    aaxfce,     ÎV.^.    296. 

Wood  ordinarily  furnished  the  jambs  and  lintels.  ïet  men 
thenoeforth  thought  best  to  substitute  stone  for  that  use, 
at  least  in  the  ramparts  of  citadels,  if  not  in  private 
houses;  at  the  late  of  Lions,  four  powerful  biooks  of  lime- 
stone,  eut  in  a  stone  harder  than  that  forming  the  adjaceat 
wall,  form  the  encloaure  of  the  opening. 
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Tûua  froflû  tûaL  epooti,  wtien  tûe  arciiiteot  ûad  to  make  open- 
iûgs  in  nia  waii,  ne  coaid  cnoose  petween  two  différent  jie- 
thods  aocording  to  nia  eao^eniBQee.  He  retained  tnis  fr^raoal 
tae  two  types  of  door^ays  remaiaed  in  use  concurrentiy.  3ae 
need  aot  feei  any  surprise.  Wnea  tne  masoary  nad  attainea 
tnat  perfection  and  reguiarity,  wnion  oharacterizes  tne  oe- 
autiful  Greek  masoary,  why  did  they  also  frequently  takc  t 
tne  trouble  to  give  tne  doorway  separate  jambs,  aotual  sup- 
ports inserted  in  tne  wali?  Did  they  désire  to  provide  o.isre| 
an  enciosure,  wnicn  snould  outline  the  contour,  nothing  mo- 
uid  be  easier  than  to  provide  this  by  means  of  a  iBOuIdin- 
modeled  sunken  or  in  relief  on  the  external  face  of  tne  co- 
urses extendind  to  tne  void  of  the  opening.  Tnat  is  wnaL 
nad  already  oeen  done  at  the  treasary  of  Atreus,  where  nia 
been  executed  thus  a  oasing  enclosing  the  principal  aoor.viiy. 
If  they  did  not  always  adnere  to  such  a  simple  metnod,  tnis 
is  because  tnat  they  remermered  the  doorways  formerly  coas- 
tructed,  where  tnat  insertion  was  imposed  by  the  nature  jt' 
tne  ûjaterials,  tne  jainos  being  of  wood  or  of  stone.  '^J^oc   jiLy 
gâtes,  oien  are  generally  contented  «itn  tne  opening  tn'^i   j 
créâtes  a  void  arranged  in  tne  mass  of  tne  niasonry.  ïei   la 
tne  enclosures  are  some  rare  examples  of  gaoeways  witn  jUds 
and  lintel  separate  from  the  masonry.  (PI.  XI,  Aiea,  à'^essiae 
2).  The  otner  System,  that  inspired  oy  the  primitive  tyje, 
was  rather  reserved  for  the  doorways  of  temples,  houses  >aa 
other  édifices  of  tne  same  kind.  This  type  is  stiil  more  i 
faitnfully  preserved  in  the  treatment  of  the  Windows,  as  3Q3 
can  judge  from  tnose  pierced  in  the  façade  of  tne  marksi'  ot 
Aegae  and  in  the  walls  of  the  tower  of  Andros,  that  is  ^C'-- 
riouted  to  tne  4  tn  century  (Li'igs.  l62,  I63).  So  projectiDO 
from  tne  wall.  Tne  jambs  are  monoliths;  the  lintel  exteaas 
into  tne  courses  and  oeyond  the  jambs.  ïnere  is  further  a 
lower  siao,  doubtiess  a  sill,  and  over  tne  lintel  is  a  oo^' 
ering  slab  intended  to  stop  the  drips  from  rain,  both  çcd.j- 
ecting  sligntly  from  the  face  of  tne  wall. 

Judging  of  them  oy  the  paintings  on  Greek  vases,  thèse  j 
openings  were  enclosed  between  four  pièces  of  stone  or  ui 
wood,  and  were  ia  common  use  on  public  or  frivate  édifices. 
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Tûey  ars  fouad  represeated,  sometimes  siagie  aad  sometiiL-d 
coupied,  in  more  taaa  oae  or  taoae  painLiags  (b'igs.  164,163). 
lu  regard  to  triia,  it  has  beea  stated  tiiat  oniy  the  power 
of  oid  habits  deoided  trie  Greeks  to  empioy  suoh  singalar  j 
coQStruGtioQ,  so  out  of  harmony  «ith  the  requiremeats  oi  d 
Qormai  coqs tructioa.  iVitn  that  arrangement  the  jamos  anl 
iintei  of  stone  are  exposed  to  fracture,  in  case  of  a  seub- 
iement  of  tne  courses. 

uaVre.  Art,,  ïeaeatro,, 

Tne  masonry  termed  Helienic  by  its  horizontal  oeds  anJ  v' 
vertical  joints  lent  itself  oest  to  the  création  of  opema^s 
made  in  a  solid  wall,  witnout  tne  insertion  of  any  support- 
ing  fflember.  Openings  of  that  kind  were  also  establisaed  i.\ 
polygonal  masonry,  in  tnat  where  the  précision  of  tne  joinis 
attests  tne  mastery  of  tne  workoûen;  it  safficed  to  inodify 
tne  stonecutting  accordingiy  at  tas  edge  of  the  opening.  Il 
is  then  easy  to  cite  more  than  one  example.  (Pi.  XI,  Osnii:- 
des,  2;  Orcnomene,  Phigaleia). 

In  whatever  noasonry  thry  are  aiade,  tnese  openings  are  oc- 
dinarily  closed  at  tneir  upper  part  oy  a  norizontal  iinc-i. 
Tne  raie  is  still  not  aosolute.  In  Oyclopean  cens  trac tioa, 
tne  opening  ends  in  a  triangle  or  pointed  arcn  oy  tne  jaiu- 
tion  of  ooroelled  olocks;   oy  a  procédure  of  tne  saoïe  Kia.-i 
Dut  rtitn  more  ingenious  stonecutting  were  executed  tne  >;/_•- 
enean  dômes,  'l'ne  use  of  tne  saœe  aietnod  will  continue  to  ^, 
give  openings,  tnat  close  in  various  ways  (PI.  aI).  Al  ii^o- 
ios  is  a  triangular  spaoe  formed  by  the  courses  of  tne  \saii; 
at  âlea  and  at  Messene  (1)  is  produced  tne  triangular  top, 
nere  bytwo  inclined  ani  aoutting  iinteis  tnac  connect  rti^i 
the  jauibs,  tnere  oy  the  approaching  of  tne  courses.  At  Un- 
vices    an  opening  »yitn  a  pointed  arcn  is  formed  by  t-ne  coii:- 
ses  of  tne  /vall.  At  Assos  (1)  tne  opening  ends  in  a  poindra 
arcn  oy  corbeiliag  tne  courses.  At  Oeniades  (1)  tne  rouni 
arcn  is  eut  in  t  ho  course  stones,  that,  toucn  at  a  vertical 
joint;  no  lintel.  At  Paleo-Mani,  tne  two  stones  in  wnica  n 
eut  the    seiïiicircle  are  separated  oy  a  narrow  space  covere:i 
Dy  a  great  olock  tnat  perforas  the  function  of  a  lintel.  -  i^' 
onigaleia  a  recta ngular  openina  is  surmounted  oy  a  Imtei 
and  ends  in  successive  coroellings.  At  Oeniades  (2)  is  a 
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trapézoïdal  openlog  aurmouated  oy  tiie  lintel.  At  Orcûooi-nos 
tûe  llatel  Is  oï    trlaagular  form.  At  Âssos  (2)  tne  openin^ 
termlQates  wltû  cut-off  angles.  At  Messene  (2)  beaeatu  Lut; 
liQtel  the  jâiiibs  are  attacaed  to  tne  wall  and  are  in  twj  p 
pièces.  In  aigate  at  Assos  (3)  the  iintei  rests  on  two  cour- 
ses at  eaon  slae. 

l^-linally,  over  the  gâtes  of  citles  are  found  true  arcn^s 
wltn  voussoirs,  at  least  m  western  Greece,  wnere  one  ivu.3 
uiucn  nearer  peoples,  who  llKe  tne  àtrascans  nad  early  aiaic 
constant  use  of  the  arch  (B'ig.  I6b).  Sven  ske/v  arches  avt 
tnere.   Tne  Greeks  likewise  could  see  tne  arca  both  In  wes- 
tern Asia  and  In  Egypt,  and  it  is  pernaps  by  the  influence 
of  tûose  oriental  models,  that  one  can  explain  tne  use  iiioLae 
of  it  in  the  walls  of  Cnidos.  The  Greeks  were  then  early  do-\ 
quainted  witn  the  principle  of  the  arch;  if  tney  itade  no  ji 
more  use  of  it,  tnis  is  because  the  materials  at  their  ii:i- 
posal,  very  résistant  lioiestone  tufas  and  beautiful  crysLiù- 
line  rocKS,  permitted  tneoa  to  cover  the  openings  in  a  sii...- 
1er  and  more  rapid  manner,  tnan  by  the  aid  of  voussoirs.  m 
tne  siaiplest  and  noblest  of  tneir  édifices  are  no  otner  zie- 
iiients  than  iintels  sapported  by  tne  walls  and  coluains;  Lniô 
is  wnat  nas  iaipressed  on  their  architecture  Ils  original  ::; 
cnaracter,  and  wnat  nas  given  to  its  monuments  an  excepcua- 
ai  stability. 

/^hat  then  conforais  most  to  the  genius  of  this  archi  tec  tare 
is  tne  opening  witn  ail  parts  limited  by  straigat  Unes,  o 
that  «hère  the  lintel  is  parallel  to  tne  sill.  The  openini.; 
of  tne  doorway  there  foruis  in  tne  vertical  plane,  soicetia.es 
a  rectangle,  sooietimes  a  trapezoid.  3f  tne  two,  tne  trapez- 
oia  is  the  more  archaic  form,  wnîcn  accords  witn  tne  expi^n- 
ation  that  we  nare  given  to  it,  wnen  we  sought  its  origin 
in  the  procédures  of  the  oldest  cons tructors.  If  tney  coul- 
inued  1q  even  tne  3  th  century  and  still  later  to  frequem^iy 
give  to  tne  jambs  tnat  inclination  more  or  less  raarked,  pyr- 
ticulariy  in  temples  and  tombs,  that  is  again  oy  the  effejt 
of  a  very  ancient  custom.  The  eye  is  accustomed  to  tnat  ar- 
rangement; to  find  it  again,  it  expériences  the  kind  of  ul- 
easure,  tnat  it  feels  in  fixing  itself  on  Known  forms  an  a 
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faiiiiiiar  faces;  perûaps  OQe  may  say  Lnat  it  guides  auct  iciji 
tne  eye  better  to  tne  ûigher  parts  of  tûe  édifice. 


KoXe  l.v'^A^'  ttva\.o\.re  àe  V^^rt.  VoV,  V"!.  ^.  50b-b07-, 


^  ta. 


1^\,  132,,  133. 

4.  The  Goiuflon,  Proportions  and  Décoration. 

tie    snaii  noc  speaK  ûere  of  tne  colamn  nor  of  ttie  propjrL- 
ions  as  we  aave  done  ia  the  other  parts  of  this  nistory,  m 
treating  tae  gênerai  cnaracteristics  of  arcnitecture.  it  13 
easy  to  see  wny  we  hâve  tnougnt  it  necessary  to  modify  tnas 
tne  pian  tnat  we  nave  foilowed  until  this  moment.  In  onc  s 
supports  of  tne  (noaidings,  proportions  aid  profiles  vary, 
aocording  &3  tnese  inembers  beiong  to  tne  Doric  or  lonic  dp- 
ders.  3ne  cannot  consider  tnese  éléments  in  an  abstract  :  .- 
snion,  oy  detacnlng  tne  m  from  tne  entireties  wnose  cnar=-jjc- 
er  is  difined  by  them.  We  snail  tnen  limit  ourselves  ner-c 
to  recail  tnat  the  coluoan  does  not  alone  figure  in  tnose  c 
entireties.  /ïitn  its  oase,  shaft  and  capital,  it  can  t'oiM' 
oy  itself  alone  an^entirety,  tnat  suffices  for  itself  atu 
is  an  independent  organism.  In  this  manner  tne  GreeKs  nav;- 
freqaently  employed  it  as  an  isolated  monument,  as  t-ne  ouy- 
port  of  a  tripod  or  a  statue;  but  the  part  that  it  piay;-  m 
tnat  way  is  only  secondary.  In  Doric  aad  lonic  temples  its 
forms  are  especially  deveiopea  and  they  aave  finally  acCcr- 
iiiiaed  tneoiselves. 

We  shail  say  as  macn  of  tne  décoration;  as  a  aiathernat i-^iaû 
would  say,  it  is  liiiewise  a  function  of  the  order.  Accorjia^ 
to  tne  mode  in  waicn  cne  édifice  arises  and  of  ^nich  it  is 
the  ornament,  it  changes  natare  and  appearance;  it  nas  qo 
real  existence  except  by  and  m  tnat;  there  is  then  no  d  p- 
ortunity  to  separate  them.  Wnen  we  shall  describe  tne  'Jorio 
temple,  we  will  pass  in  review  the  motives,  tnat  tne  aroiii" 
tect  einploys  to  accent  the  lines  and  clotne  its  memoers;  ■^i 
will  do  as  much  for  tne  lonic  temple,  ^ith  any  other  pro.jss 
of  aaalysis,  one  would  oe  exposed  to  iose  signt  of  tne  auL^y 
of  tne  work,  that  the  artist  nas  créât ea. 
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Ghapter  iil.  Beiigious  Architecture. 
The  Donc  Style. 
1.  Importance  dï    the  Temple  and  Names  of  the  Drders. 
Prom  tûe  7  tû  century  in  tne  history  of  tne  temple,  to  g 
tae  construction  and  décoration  of  which  ail  tne  arts  qoù~ 
tribated,  is  sammarized  tne  history  of  Greek  architecture. 
Then  Dy  tae  aid  of  tne  temple  we  sùall  stady  tne  two  Syst- 
ems of  proportions,  the  two  oQodes  or  two  orders,  as  iL  is 
said,  Detween  which  are  divided  the  préférences  of  the  arcii- 
itect  froin  that  epocn  until  the  last  days  of  antiqaity'  Caej 
are  known  under  tne  nauies  of  the  Doric  and  the  lonic  orders, 
As  for  tne  Oorintnian  order,  it  can  oe  regarded  as  a  siapie 
variant  of  the  lonic  order.  Vitravius  is  the  inost  an  oient 
autnor  in  which  one  finds  explained  the  theory  of  tne  tarée 
orders;   but  the  naoïes  that  ne  applies  to  eacn  of  those  mo- 
des date  iLuch  farther  back.  ?ro(ii  tne  5  th  century  tney  eat- 
ered  into  current  usage,  at  least  for  tne  two  principal  dt- 
ders.  ^uripides  having  to  Daention  the  triglyphs,  calls  tneji 
Doric.  Wnen  were  thèse  terois  adopted  and  how  are  tûen  jasc- 
ifiedt  v^itruvius  does  not  tell  us  that,  as  at  least  the  la- 
dications  tnat  he  gives  on  tnat  suoject  are  very  vague,  lae 
GreeK  arcnitects  ,  wnose  tneory  ne  Knew  and  suminarized  iiora 
or  less  accurately,  seem  to  be  especially  mterested  in  ass- 
crioing  the  édifices  that  tney  had  constructed;  Dut  they  lO 
not  appear  aiuch  concerned  witn  the  nistory  of  thèse  types 
and  the  question  of  origin.  Ail  tnat  ^itruvius  finds  to  siy 
on  tnat  subject  is,  tnat  the  first  temple  in  which  tne  for- 
lûs  of  tne  Doric  arcnitecture  made  their  appearance  was  tne 
Beraion  of  Argos;  Doros  built  it  after  naving  conquered  tae 
Peloponessus.  As  for  tne  lonic  order,  tne  lonians  ioventea 
it  wtien  tney  nad  to  erect  tne  temple  of  Artemis  in  the  city 
of  iphesus;  in  tnat  édifice  were  shown  for  tne  first  time 
tne  profiles  and  proportions  tnat  form  tne  originality  of 
tnat  System.  The  Oorintnian  order  was  so  named  oecause  tne 
oldest  monument  in  which  was  placed  tne  capital  that  obar- 
acterized  it,  was  erected  at  Gorintn  oy  Oailimachos.  Ail 
know  the  anecdote  that  ^dtruvius  relates  concerning  this. 
Ko\.e  \.\).3\7.  '/\\.rvxo\,aa.  IV,  1. 
Ko  te  2  ,  ^  »  '6  l\,l  ,     fcvxr\,^\.dea.  Oreatea.  ïerae  1372, 
(Ve  do  not  oocupy  ourselves  nere  witn  the  Oorintnian  orier, 
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whioû  «as  deveioped  Doly  in  the  course  of  tne  5  th  century; 
Dut  tûe  proûlem  ûas  mare  iaterest  for  the  otiier  two  DPders, 
wiiose  ori.giQS  are  coofusei  with  even  those  of  GreeK  arcQii,- 
ectare.  Is  it  true  tbat  tae  Heraioa  of  Arg03,  ereotei  oy  t 
tûe  DoriâQs  eatablislied  io  that  city,  was  the  first  Donc 
teflipie  that  Greece  consecrated  to  her  goda?  We  caaDot  say. 
Of  the  édifice  destroyed  oy  fire  iû  434,  there  reoiaiaa  oaiy 
the  terrace  that  supported  it.  Purther,  there  being  givea 
the  traits  assigoed  by  tradition  to  the  Dorians,  it  does 
not  seem  probable  tnat  those  rude  and  bold  soidiers,  soon 
after  having  ravaged  anf  subverted  Greece,  would  hâve  play- 
ed  the  chief  part  in  the  création  of  a  new  foroa  of  art,  i 
form  of  irhicn  certain  t)ecuiiari ties  are  explained  by  melQDds 
of  construction  peculiar  to  tne  Mycenaean  âge.   ïet  one  c;aQ-| 
not  aliow  himself  to  comprehend  ûoiff  was  introâuced  into  crie 
language  the  name  that  has  prevaiied.  Masters  of  Argoiis, 
Laconia  aad  Messenia,  the  Dorians  exercised  an  uncoatestei 
supremacy  over  the  entire  Peioponnessus.  -^ow  in  that  coant- 
ry  arose  tûe  first  temples  built  according  to  this  moae,  i 
those  regarded  as  tne  oldest  examples.  Was  it  not  natar^i, 
tnat  ^ithout  asking  to  Jihat  tribe  oeionged  the  arcnitecLs 
to  ivnoai  was  due  tnat  advance,  oien  attached  to  tnis  type  lài 
name  of  the  Dorians,  tne  Peloponessus  haviug  oecoiES  aia,03t 
a  Dorian  land? 

As  for  the  ionic  style,  it  had  its  roots  in  Asia;  as  fH 
hâve  already  stated,  certain  arrangements  peculiar  lo  io 
fflight  De  suggested  to  the  Greeks  of  Asia  Minor  oy  orientdi 
ffiodels.   Iû  any  case  lonia  was  the  cradle  of  tnis  style;  c 
there  oas  it  constituted,  tnen  to  diffuse  itself  througnoai 
ail  Greece;  in  that  région  it  ass  aisays  peen  more  in  ï-àvov 
tnan  tne  Doric  style.  The  term  Ionic  order  is  then  more  jas- 
tified  than  the  corresponding  teric,  from  the  point  of  vie« 
of  history;  it  is  more  according  to  the  reality. 

Ho-te    -i.p.â^a.     ft\.ato\.rô    àe    \^kv\.,     YoX..     11,     p.     218-222-,     Ul, 

Dtherwise  thèse  observations  can  hâve  only  an  interest  :î' 
curiosity.  tilach  of  the  terms  in  question  désignâtes  a  clear- 
ly  defined  System;  «e  shall  then  employ  tnem,  as  men  iii  001*1 
cease  to  do  in  antiquity,  witnout  troublinm  ourselves  oon3- 
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Goncerning  ttieir  Drigia. 

It  is  pFDper  io    coDQDQeace  this  stady  witû  ttie  Doric  orier. 
QDt  tûat  tne  lonic  order  may  aot  be  ia  a  certaio  seoae  as 
aQQieot  as  its  rivai;  Doe  cao  seek  it3  rudiments  as  far  m 
tiie  past;  but  it  is  stiil  the  Doric  that  was  Cirst  constit- 
uted  and  tnat  presented  the  rioûest  dèveiopoient  in  tne  /  iq 
and  6  th  centuries.  Before  tùe  lonic  it  tiad  ereated  forms 
and  nad  drawn  up  a  systeoû  of  proportions  tiiat  it  wiil  aever 
abandon,  which  from  tne  oeginning  is  nearly  that  to  ivhicta 
it  wili  adhère  in  those  of  its  types  regarded  as  noblest, 
as  even  the  perfection  of  the  species.  Also  on  tne  Doric 
mode  dépends  the  most  ancient  teoQpies  buiit  in  the  piain  of 
Olympia  and  in  the  most  important  cities  of  Greece  proper, 
of  Suropean  Greece  at  Athens,  Argos  and  Gorinth.  Pinaliy, 
as  Kse  nave  aiready  indicated,  and  if  one  may  so  ppeak,  tnis 
style  nas  its  roots  ia  the  most  ancient  methods  of  consLrac- 
tion,  tnat  were  applied  by  the.ancestors  of  the  Greeks  oï 
history.  Certain  eleaients  tnat  compose  it  and  make  its  Drig-I 
inality  nave  aiready  appeared  to  us  in  Mycenaean  architectarj 
2.  The  Drigins  of  the  Order  and  of  tne  Doric  Temple. 

To  remain  faithful  to  the  inethod  tnat  we  nave  followsa, 
we  saali  also  nere  carry  ourselves  back  to  the  origins;  'i-3 
snall  ask  tnese  to  aid  us  in  determining  the  characters  tn- 
at distinguish  eacn  of  the  two  great  orders.  The  genesis  or 
tne  forms  explains  their  development. 

To  seek  naeve   and  how  was  born  tne  Doric  temple,  will  oe 
to  go  oack  as  far  as  possible  in  the  history  of  tne  stons 
temple.  In  the  Doric  style  were  constructed  tne  most  anci- 
ent religions  édifices  that  merit  the  name  of  temples,  au 
least  the  most  aocient  of  which  some  remains  nave  been    pr3- 
served. 

Men  nave  pretended  to  recognize  tne  prenistoric  model  oi:' 

tne  Doric  temple  in  the  nut  made  of  oeams  and  olanks.  Doaof 

not 
less  it  is  impossiole,  that  in  distant  times  ouildings  m 

wnich  wood  dominated  ivere  devoted  to  religion;  but  in  any 

case  in  whatever  way  it  is  represented,  the  hut  gives  no 

reason  for  tne  very  particular  arrangements  that  character- 

ize  tne  Doric  temple.  Purther,  as  it  is  constructed  entire- 

ly  of  wood,  the  caoin  does  not  seem  to  hâve  ever  existed  t 

for  the  needs  of  the  cause,  at  least  on  the  soil  of  Greece. 
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tûe  most  ruotic  bulidioga  of  wliicti  traoea  tiave  been  foani 
in  tnis  cDUûtry  nad  walis  of  earth  witii  ties  of  wood.  Tae 
cnamploQs  of  that  tiypotkieais  tben  atart  from  an  abstractioûj 
froai  an  imagioary  t/pe.  We  aliaii  aot  stop  hère  to  ctiacuss 
tnis  tneory  and  to  aàow  its  improbabiii ty .  What  we  wiii  set 
fortii  nas  the  advantage  of  not  giving  the  saice  opportualiy 
for  free  conjecture,  anl  of  findiag  i  tt^  solid  fountattion 
on  raoeat  disooveriea,  witn  /^hion  one  reaonea  a  paat  idqoq 
eariiar  tûan  tne  time  at  whion  nas  oonstitated  tlie  Dorio 
System. 

Our  starting  point  is  a  type  of  edifioe  tnat  we  Inave  air- 
eady  found  everywhere  on  our  way,  at  Troy  and  in  Beotia  as 
at  Tiryas  and  at  Mycenae.  This  the  megaron,  the  great  naii 
tnat  fonned  tne  open  and  public  part  of  tne  houses  of  Aona- 
ian  princes  and  nobles.  In  attempting  to  restore  the  arcfii- 
teoture  of  that  period,  we  hâve  given  the  plan  of  tnose  oa- 
ildings  whioh  appeared  to  hâve  mosu  importance.   Hère  is  i 
tnat  of  an  ordinary  megaron  of  smail  dimensions;  ib  is  due 
of  tne  numerous  édifices  of  that  Kind,  whose  traces  were 
found  oy  Dërpfeld  in  ais  iatest  excavations  at  ^iissarii.K. 
(Pig.  167).  Its  arrangement  is  mosc  simole.  Notning  more 
tnan  a  great,  roo.n  preceded  Dy  a  vestibule  or  prodomos  3J:.- 
trised  between  tne  projecting  ends  of  the  two  walis  foraiiig 
tae  larger  sides  of  tne  rectangle.  Tnose  i^alls  and  thosc  jf 
tae  ends  are  of  stone.  Blocks  of  quite  large  size  foru  i^m 
foundationa.  Aoove  bney  built  thèse  of  crude  oricks  or  sî;iii| 
materials. 

9V.  II,  )k\     î\.èa.  83,  116. 

This  plan  is  that  of  certain  littie  ^^recian  structures, 
of  tnose  tnat  are  tne  prototypes  of  what  are  Lermed  teinpies 
in  antis;  but  the  Doric  temple,  where  it  possesses  its  luli 
development,  présents  an  arrangement  quibe  otherwise  ûOiiipLi-| 
oated.  Tûis  arrangement,  whica  is  that  of  the  most  celeora- 
ted  monuments  of  Greoian  architecture,  how  shall  it  be  coa- 
nected  with  the  megaron,  and  by  whab  way  shall  it  be  derivôd| 
just  as  the  adult  and  complète  plant  starts  froio  the  geriB, 
tnat  already  lontains  it,  concealed  in  the  myatery  of  its 
cells,  the  organs  at  the  same  time  most  complex  and  most  1 
délicate? 
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Tnere  is  ooiy  the  appeapanoe  of  a  dift'iouity.  Created  l'or 
tiie  maa  ia  view  of  the  prinoely  iit'e,  the  type  of  tae  lue^ii- 
roQ  is  suited  without  effort  to  receive  a  more  eievated  aes-l 
tiaatioQ,  It  was  the  noblest  and  most  beautiful  type  of  di- 
ifice  knowQ;  it  appeared  quite  naturaiiy  designed  to  furniâQ| 
tae  gods  with  habitatioas,  in  waioh  the  piety  of  tlieir  ^ov- 
shippers  invited  them  to  establish  themselves.  This  was  tne 
tiiiie  waen  Dy  the  coatinuous  and  Doid  effort  of  its  tQoa-ao, 
tne  Qreoian  mind  graduaiiy  detaohed  itself  froin  tne  prioiit- 
ive  animiaism,  in  whioh  it  cotDpleted  the  design ing  of  tae 
figures  of  those  3iympiaa  deities,  who  neve   grouped  aroauct 
Zeus  and  aiready  had  in  the  epic  suon  oiéôriy  defined  traita 
and  attriûates.  q,or  taese  divine  beings,  who  were  supposea 
to  divide  the  govemment  of  the  world,  were  reqiiired  dwali- 
ings  Dûore  ample  and  aiore  beautiful  than  tnose  of  cea  of  tae 
higûest  rank,  of  the  kings  taemselves.  'fo  approppiaèei  itûi 
megaron  to  its  new  funotion,  men  were  not  content  to  eniiirôe 
it;  it  might  be  longer  and  wider  than  in  the  palace  wibaoac 
gaining  inuca  majesty.  Tnen  it  was  reproduced  in  its  more  ie- 
veloped  foriû,  such  as  it  !\as  at  Tiryns,  for  example,  witii 
coluiflns  oetween  tne  antes,   and  it  was  multiplied  oy  it3.-;Lf, 
if  one  can  so  speak,  by  plaoing  two  megarons  oack  to  Da^.-:. 
There  was  necessary  a  suggestion  of  the  rear  walls.  Dut  e-ioa 
of  tne  edofices  so  attaohed,  retained  its  prodomos,  that  û5- 
oame  a  pronaos.  iVhatever  its  dimensions,  the  édifice  tnas 
took  an  amplitude  of  appearance  to  which  could  not  pretsn^ 
tae  former  palace,  even  where  it  was  most  vast.  l'here  was 
not  in  the  temple  a  side  taat  was  sacrificed,  as  the  cast 
in  tae  magaron.  If  one  façade,  ordinarily  that  turned  toc- 
ard tae  Ëast,  was  distinguished  from  the  other  in  that  tn:; 
wall  of  the  pronaos  was  pierced  by  a  doorway,  tnat  gave  a^" 
cess  to  tae  interior  of  the  sanctuary,  tae  two  façades  wcrs 
symmetricai  and  similar,  wita  that  exception.  At  a  distari;e 
the  eye  of  the  spectator  made  no  différence  oetween  theiû. 

Tae  ianovation  had  its  importance;  still  it  did  not  seau 
to  render  tne  building  worthy  of  the  august  guest,  who  must 
make  it  his  house.  Aiready  the  doubling  of  the  vestibule  .■: 
gave  more  mass  and  effect  to  the  whole;  but  the  long  waiis 
forming  the  longer  sides  of  the  rectangle  still  remained  -- 
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Goid  aad  oare.  To  correot  tais  defect,  some  oae  coaoeivea 
tiie  encloaÏQg  oï    the  encire  structure  Dy  a  rouf  of  coiaums. 
Tiiis  oruaifleatatioû  witti  the  muitipie  répétition  of  i  ts  sup- 
porta separated  oy  equai  iatervaia,  gave  to  tue  édifice  ui 
oiore  aaapiitude  aad  effeot;  Ib  seemed  to  maice  tiiis  iiguLer. 
It  douDtiess  Buggested  to  the  Greeks  tne  idea  of  caliin-  g 
tnat  external  coioQaade  a  wiag,  from  waicn  ttie  names  of  lae 
tempies,  peripterai,  aipterai,  pseudo-peripterai,  tnao  des- 
ignate  the  différent  arrangeoaents  ttiat  ttie  inventive  oiinaa 
of  the  arcniteots  in  time  derived  from  this  principie.  ia- 
ese  coiumns  coatriouèe  to  support  a  ceiiing,  wnose  eieiûents 
rest  at  oae  end  on  the  entablature  borne  oy  tneir  capiLdis, 
and  at  tne  other  on  the  waii  that  tney  adjoin.  Thus  is  002- 
structed  entireiy  aroand  the  temple  a  oovered  promenade  or 
portico.  It  has  been  asKed  whether  the  sigûo  and  tne  knowi- 
edge  of  tne  monuments  of  Égypt  did  not  hâve  some  part  in  g 
tne  création  of  tne  Doric  temple;  perQaps  the  question  io^s 
not  admit  of  a  sure  solution;  in  any  case  we  shail  hâve  oc- 
casion to  return  bo  it. 

On  nearly  ail  §recian  temples,  six  coiumns  are  présentai 
afc  eaca  end  by  tne  external  colonnade.  That  arrangemeût  aoes 
not  resuit  from  tne  caprice  of  tne  architect;  even  tne  pria- 
ciple  of  the  plan  imposes  it.  Two  of  tae  coiumns  of  the  por- 
tico correspond  to  the  two  coiumns  erected  between  tne  ariLes; 
two  others  are  opposite  the  ends  of  the  walls  of  the  pronios; 
finally  tnere  are  two  tnat  terminate  tne  rows  of  coiumns  t 
forming  the  latéral  portioos  (Pig.  163).  The  temple  is  cn-^n 
born  a  hexastyle,  if  one  may  so  speaK;  and  it  will  so  reiiiio 
always.  We  nave  to  cite  but  very  few  exceptions  to  tnat  raie, 
for  example  the  temple  T  of  Selinonte  and  the  Parthenon,  fi 
which  are  octastyle.  It  there  ooncerns  édifices  toat  leave 
tae  common  s/stem  and  to  wnich  men  desired  to  give  a  very 
particular  character  of  grandeur  and  of  luxury. 

If  one  thought  of  erecting  thus  tne  column  oubside  tne  g 
temple  so  as  to  decorate  tne  sides  of  the  édifice,  tais  iNis 
not  to  suppress  it  wnere  it  already  existed  in  tne  interior 
of  tée  great  nall,  tnao  represented  tfee  ancient  megaron;ba-; 
ère  it  furnished  the  extent  of  the  great  room,  and  ib  supo- 
lied  useful  points  of  support  for  the  wooden  beams,  that 
had  bo: ûear  a  heavy  berrace.   The  arrangement  of  bhe  nypo3- 
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Qyp03tyie  was  Uien  retaiaed;  Dut  tae  arohiteot  coûtiQuea  lo 
deveiop  the  piao  of  the  édifice,  orought  taese  ooiuains  Qcir- 
er  tae  waii  and  inoreased  ttieir  namber,  aad  thas  ne  divuea 
tas  ioterior  into  tarée  aisies  of  uaeqaai  widta,  two  ot  h[\- 
ich  were  narrower  and  formed  porticos  extendiag  aioag  tuc 
side  waiis.  iVita  tais  double  vestibule  aad  tais  double  c;oi- 
oaaade,  exteraai  aad  iateraai,  the  type  of  the  Grecian  L3iii- 
ple  is  created;  it  aiready  présents  traits.that  wiii  detiae 
it  io  its  iiiost  finished  exampies.  The  geaius  that  produ£a:i 
it  did  oot  thea  orooeed  by  a  séries  of  retouches  and  addii- 
ioas,  as  somefcioies  oelieved;  it  did  not  advaace  siowiy  iro.ii 
tiie  simple  to  tae  complex.  In  tais  type  the  miods  of  tne  -x 
arcaitectâ  wiii  further  introduce  oniy  variations  of  secoa- 
ary  ioiportaace.  iVe  shaii  record  them  as  they  are  produceJ; 
but  taey  wiii  aot  hâve  tne  effect  of  aiterina  tae  charaoïer 
of  the  waole,  such  as  ic  présents  itself  io  the  most  an^i^at 
aïOQumeat  ia  which  history  can  study  it,  the  rieraion  oi  ^lyaipii 

p\o.t.e  Xll , 

There  are  not  ended  tae  relations  tnai  we  hâve  to  poinu 
out  between  tae  iviycenaean  palace  and  the  Hellenic  tetnpie. 
ialarged  and  etnbell  ished,  the  megaron  nas  oecome  tae  hous3 
of  tae  god,  who  will  be  represeoted  taere  oy  his  statue, 
waea  sculpture  has  emerged  from  its  iafancy;  out  the  ail-Ji- 
oa  which  nill  oe  offered  tne  sacrifices  in  hoaor  of  tne  ii- 
viûity  tnat  inhabits  the  temple  remains  where  it  was  foriir- 
ly  in  the  enclosure  of  the  palace;  it  is  placed  outside  aiio 

oefore  tae  temple,  as  it  formerly  was  oefore  the  residen'j^; 

2 
of  tne  nereditary  cnief,  ooth  Ring  and  priest. 

Ko  te    2.  p.  35  3.     ft\,a\,o\re    de    VArX.     M'oX,.     M"  \, .     ?\,é,a.     83,     àOo, 
p Vate    XII . 

Tais  altar  is  placed  oecween  tne  façade  of  the  temple  iiU 
a  building  pierced  oy  one  or  more  doorways,  tnat  announ3::s 
a  far  tne  sacred  enclosure  and  opens  it  to  visitors.  i'nis  is 
wnat  13  called  the  propyleion  or  propylea.  it  would  nav^  -^ 
seemed  scarcely  worthy  of  the  majesty  of  the  god  for  nis 
house  not  to  be  preceded  oy  an  édifice,  wnose  monumental  j 
caaracter  warned  the  passer,  that  once  passing  tnis  thred i- 
old,  he  walRed  on  consecrated  ground.  rVe  hâve  found  thesc. 
propylea  m  tigypt,  Phoenicia  and  in  Judea,  wnere  we  nave  o 
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i^eraied  taeui  pyioas.   But  il  is  pernaps  uanecessary  tn  reLura 
to  orieatai  œocleis  in  order  to  expiain  tneir  preseoce  in  o 
vàreece.  'i'ûe  feeling  tnat  sa^gested  tae  adoption  of  Lnis  ij- 
ea  is  taat  of  every  ooaotry;  it  is  of  aii  time;  when  ne  jjo- 
atraoted  nis  palaces,  it  dictated  to  trie  NSycenaeaa  arcniLe3i; 
an  arrangemeat,  tnat  nia  successors  of  tne  nistoric  âge  nbive 
repEQ<laded  untii  in  tne  Macedonian  and  Roman  âges;  tne  soie 
differenoe  is  tnat  oy  tae  use  of  tne  aooler  fonns  of  a  wiser 
art,  ttiey  nave  given  to  tnese  buildings  a  more  élégant  aaa 
grander  appearance.  Sometimes,  as  at  Ëgina,  iJ^leusis,  Squioo 
and  Priene,  tnese  propylea  only  give  acoess  to  a  single  oem- 
ple  IPigs.  169,  173,  171).  Ëlsewaere,  as  on  tne  Acropoiio 
of  Ataens  and  ac  Olympia  (^"^ig.  172),  by  traversing  tneai  o;io 
enters  an  eaclosure  in  whicli  are  collected  several  temples. 
They  oiay  oe  single,  as  at  igina  (Pig.  169)  and  Selinonte  [ 
3?ig.  173),  or  doaoie,as  at  l'iryns  (^^ig.  174),  Delos  ana  : 
Sieusis  (?ig.  173).  Otnerwise,  in  tne  less  oomplicated  drr- 
angements  as  in  tnose  more  so,  tne  propyleion  reduced  itô 
essential  éléments,  consists  of  coluiDns  range d  m  two  ro.vi 
in  front,  sometimes  also  of  two  longitudinal  rows,  and  co';- 
prised  oetween  two  gréa  g  walls.  l'nis  entirety  is  connecL:iJ 
Go  tne  enclosmg  wall,  and  wnatever  v^ariety  is  présente  1, 
one  finds  tnere  al.y^ays  tne  t  ^^pe  created  oy  tne  constructjro 
of  tne  Acnaian  âge.  in  ère  13  one  of  tnose  olose  and  unienici- 
ble  reseoiDlances,  wnioa  attest  tne  direct  connect  connejLua. 

1V\     ï\,4a.     20  è,     207,     2A\,     218-,     M-qX,.     111,     pa    2ivô,     206,     ?\k6, 
i9,     \^^\     ^o\,.     IV,     p.     281-200,     pV.     IV. 

Ta en  was  ma de  tnat  transformation  of  tne  livil  into  a  r^- 
ligious  édifice,  certain  cnaracteristic  détails  naving  pa^- 
sed  witnout  notaole  cnange,  from  tne  ariginal  type  to  iûo 
orilliant  aerivative.  Tnus  the  prodoùios  of  tne  primitive  1 
noase  nas  oecome  tne  pronaos  of  Gne  temple,  linder  tne  sini- 
plest  form,  tnat  affected  o)/    tne  i'rojan  nouse  i^ig.  167), 
it  nad  a  simplicity  tnat  could  lead  to  no  development;  cul 
wnat  serve i  as  a  model  for  tne  ciassicai  arcnitect  ana  <vfii- 
oï\    furnisned  mm  witn  tne  façades  of  his  temple  is  a  widei" 
prodomos  of  the  royal  édifice  of  tne  preceding  âge,  tnat  w 
wnere  two  colunins  stood  Detween  the  two  antes.  fne  megaro.; 
of  tne  Trojan  noase  was  covered  by  oeams  extending  oransv- 
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tranaverseiy  from  ane  waii  to  tne  otner  for  bue  entire  a-pui 
of  tne  oaixim^.  ''-;  ^  :  ,  ^  _  lihoft  that  oovering  in  perspective 
(B^i^.  175)  anj  i[i  pian  (Pi. 4.  176);  we  snaii  caii  A  tne  icii- 
gtn  of  tne  oeams.  Assaiiie  a  naii  of  ûiacn  greater  aimensioud, 
anaiogous  to  tnose  of  tne  paiaces  of  ïiryas  and  ft'.ycenae!  i, 
tne  rtiatn  of  tnis  haii  wili  baoonventionaiiy  twice  tnac  m 
tne  preceding  type,  rfoiv  did  they  succeed  in  covering  tn^i. 
space?  i^lotning  more  simple,  l'aey  taKe  oeams  of  equal  ieu-^Gu 
A,  but  placing  them  lengthwise,  caasing  taeiii  èitiier  to  vai^ 
on  tne  wali  separating  tne  vestiuale  frooi  tne  aiegaron,  or 
on  transverse  girders  of  greater  dimensions,  piaced  at  cer- 
tain distances  (Pigs.  1/7,  17'^).  -^o  defiection  is  to  oe  Le- 
ared.  Solidly  ouilt  at  tne  ends  into  tne  great  '^alis,  tuose 
girders  found  double  points  of  support  for  tneir  middle  j.'rirtl 
eitner  on  tne  columns  of  tne  prodomos  or  on  tnose  of  tn^  ig-I 
terior  of  tne  vast  hali  (t^'i^.  179).  fiiis  carpentry  tnas  u- 
rms  in  tne  direction  of  the  Isngtn  of  tne  interior  a  sei-ics 
of  compartmen ts,  eacn  of  ?<nicn  consists  of  t^o  girders,  -mi 
oy  a  séries  of  beams  more  or  less  close.  Phe  appearance  ji 
tne  front  varies  according  to  wnetner  one  or  tne  otner  acv- 
angement  was  employed.  In  the  first  case,  ihat  one  percei/- 
es  from  tne  exterior  aoove  tne  entrance  opening  was  one  sine 
of  tne  lâst  beau,  tnat  nearest  the  exterior;  in  tne  secoi!'' 
type  tne  ends  of  the  oeams  appeared  aoove  tne  architrave  ^ 
aad  ^ere  opposite  tne  spectauor. 

Ç^l^a.  302,  303,   305,  307^. 

fiooi   appears  &o  nave  furnished  in  tne  temple  tne  materivi 
of  tne  most  ancient  oolumns,  tnose  of  ooth  exterior  ana  in- 
terior, The  coiumn  of  tne  j/iycenaean  constructors  was  of  aj- 
od,  and  one  nas  tne  proof  tnat  tne  arcnitects  of  tne  firsi 
Qoric  temples  oegan  oy  remaining  faitnfui  in  that  respect 
to  tne  customs  of  tneir  predecessors.  Pausanias  found  tiijse 
ola  columns  of  wood  again  at  Olympia,  wnere  tney  «ère  snO'va 
and  preserved  as  curiosities,  not  only  on  the  site  of  a  virr 
ished  structure,  tnat  had  Deen  tne  nouse  of  Oenomaeos,  it 
was  said,   out  also  in  tne  te  ai  pie  of  Hera.   i'et  there  muic 
nave  oeen  an  early  différence,  f'ne  coluinn  of  tne  vestiouic 
and  of  tne  interior  of  tne  iVjycenaean  palace  was  connecte. 
to  an  arcnicrave  fixed  in  tne  waii  at  its  enas.  In  tnese 
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coQditions,  tne  goIuoiq,  not  3Qiy  witaout  iQoonvenieQoe  oui 
eveo  lith  advantage,  coaici  take  trie  torm  of  t,ne  ieg  of  a  c 
caair,  at'.an  inverted  conical  snaft.   Iq  tûe  temple  tne  |.or- 
ticD  sarrounded  tiie  ceila  on  aii  aides,  ana  a  certain  aisi- 
ance  separated  tee  supports  from  tae  waiis  of  tnat  ceiia; 
it  resaited  tnat  meeting  at  tne  extreajities  oH    eacn  liacc  or 
tne  portico,  the  arcnitraves  formed  there  a  projeoting  ein^ie 
waose  apex  (vas  tarned  to  tne  exterior.  i'wo  arcnitraves  Lnea 
rested  at  the  saoje  uiine  in  a  rignt  angle  on  the  four  corner 
oûlumna.  There  haa  never  oeen  anytning  simiiar  in  tne  .v./jen- 
aean  jiegaroQ.  The  use  of  the  peripterai  arrangement,  i.c, 
of  supports  accoDûpaoying  tne  four  sides  of  tne  ceila,  tuca 
completely  onanged  tne  conditions  of  the  staoïlity  of  ci- 
coiuûan.  Witn  tnat  arrangeaient,  one  was  necessarily  leo  to 
erect  the  trunk  of  a  tree  just  as  it  was  in  nature,  so  LfiaL 
tne  column  was  at  least  as  tnicK  at  its  oase  as  at  its  bi,., 
or  it  rested  on  the  ground  at  its  iargest  part,  «hetner  3/- 
lindrical  or  conical. 

iCote    2. p.  à  57,     ft\,a\,o\re    àe    V^Xrt.     <  o\  ,     ^1,     y 

Kote     i,ç.'3o8.     Pavisaavaa.     ^  ^     20,     3. 

Kote     2.Ç.358.     ?auaa^\aa.     V,     16,     \. 

Ko\,e    '3, p. '^58.     'A\,alo\re    de     V^krt.     VoV.     "^1,     p 

i^e  snall  state  qow  and  for  wnat  reasons  tae  construoto^- 
was  orougnt  to  suDstitate  stone  for  wood  in  tne  colunin, 
and  also  elsewhere;  ont  oefore  entering  into  détails  in  ^33- 
crioing  the  temple  and  tne  différent  parts  composing  it,  ''-'^ 
remains  for  as  to  mdicate  in  tnat  eaifice  a  last  peculiar- 
ity,  whicn  is  expiained  by  tne  origin  that  we  nave  attn.a- 
ted  to  it.  In  tne  great  rectangular  nall  tnat  tne  GreeKS  j 
called  tûe  naos  and  tne  Latins  tne  celia,  ne    nave  recogni.- 
ed  the  legaron  of  tne  Mycenaean  palace.  (Vnen  tne  god  c^ii-- 
to  replace  tne  King  there,  tnere  was  added  an  external  joi" 
onnade  in  nonor  of  tne  new  master  of  tne  house;  out  tnis  j 
only  surrounded  tne  principal  ouilding;  ii    nad  not  oecoïc 
solidary.  Tnat  is  snown  in  strikmg  fasnion  oy  tne  actaai 
state  of  the  temple  of  Segeste  (b'ig.  133).  In  tnac  tejipir 
tne  portico  or  tne  ptaroma,  as  tne  Greeks  called  it,  enLiri' 
ly  exists,  ^nile  notning  remains  of  tne  ivalls  of  tne  ceiia. 
înere  cas  tnen  no  effective  connection  of  tnese  two  parte 
of  tne  édifice;  tne  fall  of  one  did  not  imply  tne  destra::'-" 
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destruction  ot'  ttie  otaer.  There  13  a  pecuilarity  tiiat  aobs 
Qot  fdii  to  surprise  at  first  signt,  but  whica  is  expiainad 
«aen  oae  studies  witti  soine  oare  tfte  arrangemeat  of  taat  por- 
tion of  tue  structure;  as  it  is  easy  to  verify,  tne  soie  c 
connection  ot    ttie  côlia  of  the  portico  v.a3  the  séries  01 
siabs  forming  tne  ceiling  of  tnis  portico.  That  is  made  ap- 
parent by    tne  adjacent  sketches,  vshicii  represent  tne  proaa- 
03  of  the  30-cailed  tempie  of  Poséidon  (?ig.  131)  and  taat 
of  tûs  teoQple  of  Bassae  (?ig.  132).  It  is  a  iittie  diffcceal 
in  one  of  tne  oiost  ceiebrated  monuments  of  Atnens,  in  trie 
pronaos  of  tne  so-called  teiupie  of  Theseus;  but  if  m  tndL 
édifice  tne  entabiature  of  tne  pronaos  extends  even  into  tûf 
porlioa,  this  is  because  tiie  arohitect  desired  to  place  l:i- 
ere  a  frieze  witn  continuous  sculptures,  and  consequentiy 
to  ealarge  the  field  that  ne  left  to  tne  sculpter  (Pig.  133)| 
Ko\a  l.p.'JÔO,  'T\x\,a  cvr  r  o.u|.eme<\t  '\%    woX    r  ep  voàvxceà  oa  \,\\z 

There  can  oe  no  question  of  establishing  a  oomparison  o^t- 
ween  tne  neignt  of  the  columns  of  the  portico  and  that  or 
tne  columns  of  tne  internai  order.  Tne  latter  being  douui-l 
in  neignt,  tne  éléments  oomposing  them  are  necessarily  ot 
less  dimensions  tnan  the  supports  of  tae  external  coionniis;| 
but  taicing  the  value  that  the  modem  constructor  attacnas 
to  perfect  symmetry,  ne   snould  hâve  neen  tempted  to  expe:;b 
to  fiQd  a  relation  fixed  oetween  tne  axes  of  the  columns  jï 
tae  portico  and  those  of  the  coluoms  tnat  divide  tne  ceiia 
into  tnree  aisles.  ^ow  this  relation  does  not  exist.  Ine  i 
axes  of  tne  internai  columns  do  not  correspond  to  those  oi 
tae  external  columns,  and  do  not  fall  at  the  middle  of  taf; 
interval  between  Lhem.  There  is  soarcely  an  exception  out 
for  tne  temple  of  dera  at  Olympia;  there  tne  correspondenoe 
of  tëe  two  séries  of  axes  is  sensible  on  the  sides  IPl.  Aii)| 
In  tne  same  order  of  ideas,  one  will  note  that  frequentiy 
tne  antes  terminating  tne  façade  of  the  naos  do  not  corres- 
pond in  plan  to  tne  columns  of  tae  portico;  tnus  on  tne  gciti- 
pie  of  Zeus  at  Olympia  that  ante  appears  in  tûe  apace  of  ^n 
in tercolumniation  (Pig.  134).  It  is  the  same  on  tne  tempi-3 
R  at  Selinonte  (PI.  33). 

i?urtner  see  «hat  shows  better  still  how  loose  is  tne  .n^t,' 
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iiiateriai  reiattoQ  taat  uoites  toe  ceiia  âDd  the  coionnaac 
surrouQCtiQê  it,  tne  ûaos  aad  trie  pteroma.  Tiiere  are  teaipiea 
iike  tne  teoQpie  oî    Tneseas  atod  the  temple  oï    Zeas  at  OiyLpij 
«ûere  tiie  architrave  oï    tne  oeii  and  that  ot    tne  portico  an 
found  at  neair  tne  saaie  Hieigàt  above  groand.  In  the  temple 
oï    Poséidon  at  Paeatam  that  correspondenoe  no  longer  exiats; 
tne  entablatare  of  tne  aaoa  ia  at  a  higher  levei  (b'ig.  i'B^). 
Tne  Gontrary  is  oDserved  in  the  temple  of  Bassae.  Inere  it 
is  tae  arcnitrave  of  the  naos  that  extends  at  a  nigher  ievel 
(Pig.  136).  lue  ii:'t'ereûce  is  still  more  marked  in  tne  suie 
senBQ  at  L^emea  (Pig.  137).  If  tne  naos  anci  the  portico  aire 
thus  independent  of  eaoh  otner,  this  is  Dec a use  tne  firsb 
of  tèe  two,  wnich  is  nothing  else  than  tne  ancient  oiegarDû, 
preexists  in  tne  second.  The  latter  even  when  aiost  deveijped 
alway»  retains  the  oharacter  of  a  compleaien  t,  af  ■  a.  brillit- 
ant  ornament,  and  of  a  vestment  tnat  altnough  eut  io  the  ;ii 
oieasure  of  the  body ,  can  oe  detached  froji  it,  ïel    tne  édif- 
ice nas  its  unity,  if  not  for  tne  critic  wno  taKes  it  apart 
in  pièces,  still  at  least  for  the  aninformed  spectator,  fia- 
ose  eye  comprises  it  in  a  gênerai  and  rapid  view.  That  anr 
tw  is  oDtained  in  great  part  by  aieans  of  tne  roof,  that  LiKe 
a  platforoû  covers  ootn  tëe  two  parts  consti tatinm  tne  teinpie 
and  gives  to  tnat  entirety  the  appearance  of  a  single  édif- 
ice, 01  an  indivisible  whole.  It  is  also  in  the  character 
of  the  exécution,  fiverywhere  in  tne  portico  as  in  the  celia, 
the  supports,  mouliLggs  and  ornaments  bear  tne  joark  of  tus 
same  style  and  tne  same  taste. 

3.  Transition  frooi  iVood  to  Stone.  Temple  of  riera. 
Before  beginning  tne  analytical  study  of  the  stone  tei.pi« 
it  is  proper  to  call  attention  to  an  édifice  unique  in  ios 
kini,  tne  temple  of  Hera  at  OlyoDpia.  Tne  neraion  was  tne  c 
most  ancient  sanctuary  contained  «ithin  the  sacred  enclosare 
to  nhicû  was  given  the  name  of  Altis.  A  very  particular  veQ' 
eration  surrounded  it  as  the  first  cradle  of  the  worsnip  of 
Bera  and  of  Zeus,  as  the  first  monument  in  tne  snadow  of  n 
wnich  were  celeorated  tnose  periodical  solemnities,  that  er 
ded  in  attracting  to  the  banks  of  the  Alpheus  even  tne  Grée; 
ks  established  at  the  most  distant  part  of  the  ïuxine  or  on 
tne  coasts  of  Gaul,  of  Italy  and  of  Africa.  V,ore  vast  and 
sutBptuous  édifices  were  erected  at  lengtn  at  tne  foot  of 
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GcDûion;  oat  tae  aacieat  structure  precediag  theon  by  severtill 
centuries  tiad  oeen  maiotained  witii  care.  Men  aad  not  faiiea 
to  reaew  its  eiemeats  as  decay  attacked  them;  out  men  emeâ- 
rvored  to  préserve  as  mucli  as  possiole  its  primitive  a3cear- 
aace.  Iq  tne  rear  oi  the  temple  stood  two  colossal  statues 
ot'  Rera  aud  of  Zeus,  a  fragiDent  of  iviiicù,  tûe  head  of  Herci, 
»as  fouQd  iQ  tfie  course  of  tûe  excavatioas;  tûe  place  ocou- 
pied  by  taose  idjages  is  still  uaarked  oq  tne  grouad  oy  tiic 
t'oundâtions  ot  tûe  padestals.  Other  works,  especially  tinse 
of  archaic  art,  were  grouped  arouad  tnose  figures.  Tûus  tae 
opistûodome  contaioed  tûe  celebrated  chest  of  Gypselus,  'ni- 
ese  ricû  oroaiDentation  offered  to  tne  spectator  tùe  coaioia- 
ation  of  tûemes,  that  were  tûost  familiar  to  tae  artist  or 
the  6  tû  ceatury.  Later,  in  tne  muséum  Lhat  eaca  generauion 
ûeld  it  an  nonor  to  enricn,  a  more  advanced  art  ûad  Drout^.iL 
some  of  its  mas  terpieces;  there  was  unearthed  tae  deraiea  i. 
modeled  even  oy  one  cnisel  of  Praxiteles. 

la-î-S",  \,ekt,  9,  27-36^,  'Y'tve  aà^aceaX  ^V^urea  are  tiovroocttia 
^rot^  tne  paVea  ot  tuât  vûorV.. 

■^ot  «ithout  vivid  regret  does  one  reaa  in  Pausanias  Lùc 
long  list.  of  ail  tnose  lost  monuments;  duo  nad  «e  t'ouna  .lei 
âgain,  tne  capital  discovery  /^ouli  no  less  nave  remainea  uQ- 
at  of  tne  temple  itself.  Tne  most  important  of  tne  resuits 
produced  oy  tne  German  excavations  executea  from  1375  tj  i'^3^ 
at  an  expense  of  more  tnan  a  million  francs  ($20O,33D)id  • 
still  perhaps  tne  uncoverine,  of  tûe  reaiains  of  tnis  old  - .u- 
fice,  tne  révélation  of  its  so  peculiar  plan,  and  of  tne  .^■ 
tûods  of  construction  tnat  nad  ùeen    appliei  to  it.  A'e  esLc3i| 
at  its  just  value  tûe  marvellous  statue,  tnat  an  unoped  sir- 
oke  of  fort)\ne  restored  to  ligût,  ana  of  wnicn  only  a  v^r/ 
iaiperfect  idea  is  given  by  trie  dull  ci)ldness  of  tne  plasL^iS 
oat  otner  marbles  nad  already  allo/^ed  us  to  divine  tne  --i- 
ius  of  tne  master,  wnile  in  ail  researches  undertaKen  on  ^^i3 
soil  of  Greece,  notûing  nad  corne  to  us  to  indicate  wûat  Lie 
Greek  temple  might  be  in  tne  3  tn  centur/^,  and  of  wnat  mat- 
erials  it  was  built  and  tne  arrangements  tnat  it  présent eJ. 
One  oannot  doubt  tnat  tne  Heraion  already  existe d  from  tri- 
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time   of    tae   firat   oiympiada,    with    wiiat    taere    was    asserlïj 

iQ    ttie    traits    tnat    ctiaraotepized    it,    traits    tnat    were    sjdr- 

ceiy    modifL  ad    by   iater    restorat  ioQS .    Periiapa    it' evea   dace 

eariier    yet;    at    ieast    so    tne   arcûitect    is    inciiaed    to    Liaaii 

wao    aas    Desc    stiidied    ail    tnat    remains    of    tue    oQOQaments   ji 

1 
tne    Mycenaeao    âge    and    ot    tne    archaïc    âge,    M.    Dorpïeid,    lue 

adjacent    élévations    and    sections    give   us    an    idea   of    Lne   coq 

dition    in    wnicn    cnat    édifice    was    found.    (i^'igs.    i33,    1S9^    19; 

191).    '^e    nave    already    snown    tne    pian    (t^i.    XIII). 

to  \û\\\o\v  t\\e  X,e\iv(?\e  Jiaa  *ou\\.t  à  v^eara  a^X^er  Ox^itea  o\)la\.;\ei 
poa3e33\,ory.  o^  ¥j\.\.a,  \,e.,  accorà\,(\4  to  t\\,e  G\\r  owo  \,o>4\^  êe^er 
a\t\^     aGceptaài,,     citoat     tVva    \ieê,\.aT\  \î\  à,    ot     X\\e    W    \.\\    centur^.    V 

Witnout    entérine    into   détails,    we    shall    limit    ourselves 
to    indicating    tiiose    oharacteris  tics    of    tae    priiiiary    constrao 
tion    not    eifaced    oy    Iater    res  torat-ions,    and    tnat    Desides   l 
tne    text   of    Pausanias,    are    verified    oy    tae    carefui    exainiu- 
tion   of    tne    ruias    of    tne    temple. 

Ko\,e    2,  p.  36b.     Aasut^taé,    t'(\e    po\.\\t    o^     o\-a^    ou    >d\\vc\\     ae     i,)>>o.c 
oxivaetoea    Urere    to    atv)kà>^    tue    tew^çita    ot^e-ra,     \ie    ào    T\ot    reator 
certata    o  eG\i\  \.cvr\,  t  \,  ea  ,     t\\o.t    \\a.o  a     l\\e\.r     t  t^por  tarvce  ,     as    \Z)^ 
exampte^     taoae    t\,tt\,a    tr  avxao  ar  a  e    \ûatta    t\\a\,    conaecl    to    X'.e 
vaatta    o^     t\\a    isoioa    e\.|\\t    o^     t\ve    aUa^ta    o^     tUa    \.atarT\a,\,    co^oa 
fiaà.^,     o-aii    \ûy\tc\\    tuoae    coT\attX.u\,a    atoa|    tYve    tatter     o^atta     jA 
aac\\    atàa,     aa    tt    vcare,     ^oxjtv    r  ec  \,a(\4^^"^^    cwapeta    at\à    a    t^iiV 
Tv\oV».e.     "K  a    a\\att    \\.aoa    ocGaa^oa    to    ratara    to    t\\\a    te\^pta. 

Tnese  cftaracter is tics  redace  to  three  principal  ones. 

1.  Ihe  colaoïns  of  wood  that  forined  the  pteroroa. 

2.  'Tne  crude  orick  *ïalls  of  tne  cella,  tiiat  rest  on  a  0 
suDStracture  of  eut  stone. 

3.  lne  wooden  tiamers  or  planKs  coverine  tne  jairios  of  '-^ 
doorway  and  tne  antes  of  the  pronaos. 

It  is  self-evident  tnat  there  nas  oeen  found  not  tne  itds 
fragment  of  a  «ooden  colunin;  but  if  oefore  desoribing  tne 
monaments  of  sculpture  contained  in  that  cuseum,  Pausanii^ 
had  only  said  a  few  words  aoout  the  temple  itself  and  its 
arcnitecture,  yet  ne  inserted  a  ver  y  curious  stateiLent.  '-^ 
ï«rites/'one  of  tne  oolamns  of  tae  opisthodoaie  is  of  oaK 
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wood"  Tûe  opisthodome  is  nera  tne  rear  proaaos. 

Oae  couid  aiready  dedaoe  t'rom  tûis  text  tiiat  tne  ooiamu 
mentioQed  by  Paasaaiaa  /^aa  the  iast  sarvivor  ot    auineroud 
smiiiar  coiauûQs;  does  ttiis  represent  a  temple  iû-wàioti  Lue 
ooioaaade  was  equally  divided  among  tiiose  of  stooe  and  ot' 
wood?  The  excavations  hâve  completed  the  deoûoastration!  tagy 
hâve  sappiied  the  proof  oï    most  and  at  ieast  ail  the  stoue 
coiaDûQS.  ?r0iii  observations  to  whioh  thèse  remains  hâve  i^iv- 
en  rise,  it  has  cieariy  resalted  that  tne  ooiaoïns  found  are 
not  oon  temporary  «vith  eacb  other.   Taey  are  neither  aliKs 
in  diameter,  in  tne  niiniDer  of  fiâtes,  nor  in  the  capital. 
Iq  the  profiles  of  tnat  iast  member  are  the  most  marked  aif- 
ferences.  Tnere  are  capitais  ,  soiûe  of  wnich  appear  to  à^iie 
froifl  the  6  tn,  others  from  the  5  th  or  the  4  th  centuries; 
and  sotne  frotii  tne  Roman  epoch.  l'nere  is  only  one  way  co  cx- 
plain  such  évident  variations.  In  their  attachment  oo  cn^ 
past,  tne  piety  of  the  lileans  endeavored  to  préserve  as  long 
as  they  stood  on  tneir  oases  the  ancient  wooaen  coIiiidqs.  --t 
need  tney  etûployed  colaoïns,  as  aai  oesn  done  for  tne  piiiir 
of  tne  ho  use  of  3enomaos.  It  was  onl/  wnen  a  snaft  of  osr. 
oy    its  state  of  decay  tnreatened  to  fa  11,  tnat  it  ^as  ac^ji- 
led  to  replace  it  oy  a  shaft  of  stone.  A  century  after  L.ie 
visit  of  Paasanias,  one  <voQld  pDODaoly  nave  no  longer  tDafiJ 
tnat  Iast  évidence  of  the  ancient  construction,  .vnere  bac 
traveler  nad  seen  it;  time  oiust  nave  oroughG  it  to  an  eru. 

Kote  l.p.aôÔ,  V^Qrp^&Và.  0V^m9\,a,  VoV.  11.  pV.  20,  21-, 
textoa(\^  11,  v> .  28-'E0, 

fixcept  the  différence  in  eatasis,  tnis  colucon  is  tnat  rvii- 
ich  we  nave  everywnere  restored  at  Tiryns  and  Mycenae,  ii^c- 
ording  to  the  traces  left  on  tne  groand,  under  the  foriii  dî 
a  plintn  or  disk  of  stone,  that  served  as  a  support  for  ci3 
wooden  snaft.  He  snali  state  «ny  one  finas  at  the  HeraiOTi 
no  vestige  of  tnese  radijientary  bases,  tnat  nere  in  tne  li" 
rst  state  of  the  temple  must  nave  existe!  oeneatn  tne  oaKen 
columns. 

Ko-te  2,9,àô6,  ftvstoxve,  de  ^''krt.  ^oV,  ^\,,  ç,  518, 

The  construction  of  the  cella  présents  peculiarities  no 
less  curious.  Tnere  remains  only  a  founaation  of  dresse:!  s 
stone.  lMow  the  nature  of  the  ruDbish  removed  froai  the  iQLci- 
rior  of  the  temple  and  its  sarroundmgs  (fconfirms  a  nypoL'i-"; 
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ûypothesis  cit  first  saggested  oy  the  aniform  neight  everyw- 
Qere  saown  Dy  tQÎs  i^ail  and  by  tae  aosence  af  ail  marKS  ji 
fa3t«ai8ga  lolnfeûe  top  oed  of  the  apper  ooarse,  tae  entire 
remainder  of  tae  »ïaii  was  oï    crade  oncîkâ,  as  in  oertam  ea- 
ifices  Df  tûe  preoediog  âge.   Nor  has  any  stone  oeen  liDuna 
«Qose  outtiQg  indioaled  tnat  it  formed  part  ot    tne  entaoii- 
ture.  i'ûis  «as  tnea  entireiy  of  carpeatry  as  at  Myoeaae. 
l'nat  is  wûat  aiust  otherwise  be  expected.  Hoh  coaid  wooaed 
Golamas  support  a  stoae  entaolature? 

KoA.e  \.9.à68.  ûSrp^eVà,  0\>^«v9\.cx.  'îexXtiaaà  11,  p.  2>\, 

Ko"te  2,p,3.68,  Tîue  ôa«\e,  p.  'iO. 

Ë  y  e  n  a  t*  t  e  r  the  cable  r  d  ;n"  w  a  s  s  a  b  s  t  i  t  u  t  e  d  for  t  ii  e  L  t-  r 
tae  edifise  mast  hâve  haa  ûut  a  moderate  aeight.  Tae  sij.^i 
of  tae  pediiaent  is  given  ùy    the  aaèefixa  reiiiaiaiag;  aad  j^- 
asing  tnat  iadioatioa  aad  redaoiag  to  a  oase  of  equai  isQ^La| 
tne  teinpie  of  iiera  and  that  of  Zeus  at  Oiynaoïa,  the  adjajdnt 
diagram  is  obtaiaed,  from  '^aioh  it  results  tnat  tae  Heri^jQ 
was  iower  and  of  more  squat  proportions  than  wiii  iater  ^^ 
tne  nexastyie  teaipie  (^'ig.  19^). 

bet  us  reLurn  to  tne  foun dations.  If  tne  eye  of  the  p->i.3  33r 
mereiy  gianoss  at  it,  tne  observer  finds  taere  mat-ter  fjr 
refiectioQ.  Seen  froio  ^itnia  tae  oeila,  tais  tufa  «aii  j^;i- 
siabs  of  four  regular  courses,  oae  of  -vaich  is  aijiost,  uu.'iaa 
la  tae  soii  (^'ig.  193).  5een  from  ouuside,  it  présents  ^'i 
enoireiy  differeao  appearanoe.  i'ae  externai  face  is  maaa  jl 
great  stone  siabs  set  side  oy  siie,  eaca  of  waicn  h ad  tn- 
height  of  t^ne  four  courses  for  wnicn  it  served  as  a  facii-. 
(?ig.  193). 

Tais  is  truly  a  singular  oietaod  of  cons  oruction.  One  lOrS 
not  understand  at  tne  first  aïoiDent  why  tne  ioasonry  does  -aj'^ 
franKiy  appear  on  Lue  extsrior  as  in  tne  interior.  Tnus  s^t, 
on  edge,  tne  siaos  do  nou  Dond  witn  tne  waii  Dut  risK  oe^i^ 
detaoned  from  it.  If  tne  worKuen  adopted  tnis  method,  io  i3 
oecause  in  tne  nouses  and  palaces  of  prenistoric  tiies  tuôir 
predecessors  oiust  nave  employed  tnese  siaos  of  sLone  to  i  rj- 
tect  tne  base  of  the  waii,  of  a  waii  mage  of  clay  oriciis  oc 
of  rubûie  connected  by  a  aiortar  of  mua. 

Kota  i.p.36^.  tt\.3Vo\,re  àe  Y^Xrt.  VoX.  VI.  p.  7  29. 

Ig  is  tne  same  for  tne  aates  and  tne  jambs  of  the  doorAi/ 
of  tne  naos.  The  antes  are  of  stone;  but  on  tneir  front  i.ii 
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iateroai  surfaces  one  notices  grooves  in  wnicû  were  t'astenedi 

tne  pianks  and  the  biocks  on  wfiich  were  fixed  by  naiis  cric 

pianKS  ooQoeaiing  tue  mass  of  tufa.  In  tne  adjacent  sketca 

to  iilustrate  aow  tais  facing  nas  arranged,  we  hâve  reatoredi 

souie  of  tnose  plaaks  (  i^Hg.  194).  b^or  waat  did  they  server 

Tne  stone  is  narder  tnan  the  wood.  If  it  appeared  in  tnat 

place,  tûis  is  becaase  it  occupied  tuis  in  the  eariier  ûuii-| 

dings,  wnere  tnis  screea  protected  the  projecting  ends  of 

2 
walis  of  crade  bricks.   «Vithout  tnat  défense  on  tnat  sorc 

of  projection  oeaten  oy  raia  on  tnree  sides  and  exposed  ca 

ail  shocks,  tne  i.nasonry  wouid  not  hâve  deiayed  to  disin&eg- 

rate.  Besides,  hère  tnis  facing  was  useiess  by  reason  of  l 

the  peripterai  arrangement;  the  antes  were  sheltered  by  coe 

portico. 

Kota  2.9.'àô9.  ^\,ato\,ve  de  \'^r\,.  VoV.  M^l.  ç.  500-502. 

i'hese  grooves  arranged  in  the  tufa  are  found  on  tae  DiocKa 

forming  tne  sill  and  casing  of  tae  doorway  of  tne  naos-  lu- 

a 
ey  coald  only  serve  to  receive  norizontal  pièce  oy  means  or 

wnion  was  effected  the  connection  of  tne  stone  and  tne  nooi. 

l^'igs.  194,  195,  19e).  liie  stone  thresnold  bears  the  luar^o 

of  naiis.'  one  recalls  the  siils  of  oak  or  ash  œentioned  m 

Hoiïier . 

Ko  te-     \.p.à70.     \\\,3\,olre    de    X"'  kv\ .     Vo\.     VI.     ç.     502,50  3/512. 

Was  the  wooden  coveriag  at  the  antes  and  the  doorway  ev^r 
covered  oy  a  métal?  Did  sheets  of  oronze  serve  to  render  i 
tnat  triiiiiûing  both  more  résistant  and  more  ornamental?  Jiii 
does  not  know  and  it  matters  little.  What  forms  the  intereso 
of  the  peciiliar ties  mentioned  is  the  conclasion  tnat  thèse 
authorize;  wnen  tne  hexastyle  temple  ivas  created,  the  coiis- 
tructor  still  remained  faitnfal  to  tne  metnods  of  the  Viyo'^'" 
nean  âge,  and  on  tae  other  nand,  if  ne  applied  tnem,  tnis 
was  not  because  they  were  justified  as  oefore  by  practicrai 
needs.  He  ooeyed  one  of  tnose  habits  tnat  survive  cne  cir- 
cumstances  and  requirements  that  produced  them;  ne  dociieiy 
followed  one  of  the  traditions  transmitted  in  tne  trades  ^s 
a  héritage  from  génération  to  génération. 

Then  x,iïe  Heraion  of  Olympia  is  what  may  be  termed  a  trari- 
sitional  monument.  By  it  we  divine  how  tne  architect  passai 
from  tne  megaron  of  tne  Achaian  kings  to  tne  temple  of  st3ne;| 
oy  studying  it  can  one  explain  how  certain  arrangements,  ^ 
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taat  cnaracterize  tae  buiidiags  of  the  eariier  peeiod,  are 
preserved  in  taat  édifice  by  the  effect  of  routine. 

4.  An^lytioai  Study  of  the  Stoae  l'empie.  The  Doric  i'empij 
3toae  eoters  iato  the  construotion  of  the  Heraioa  for  oat 
a  small  part;  the  ohief  rôle  there  devolved  oq  clay  and  wood] 
Now  it  is  not  with  suoh  oiaterials  that  the  arohiteot  couid 
easure  the  duration  of  the  temple  and  thas  render  it  wortny 
of  tne  occupant  for  which  it  was  intended.  Suoh  an  architecte 
are  coaid  only  be  a  transition  architect^ire;  while  it  eaipi- 
oyed  no  other  resources  it  nevsr  suoceeded  in  expressin^  oy 
the  entirety  of  the  forms  that  it  essayed  to  create,  tae  i 
idea  whose  sensible  expression  it  sought,  that  of  divine  m 
fliajesty  and  permanence.  Chiefiy  built  of  rabble,  crude  ori- 
oks  and  wood,  the  temples  had  but  a  limited  and  precarioas 
existence.  In  spite  of  the  plastering  applied  to  restore  it, 
tne  rain  eut  into  the  crude  bricks;  it  rotted  tne  wood,  tnat 
tne  extrême  heat  craoked  in  a  différent  season.  In  sucn  con- 
ditions, it  was  also  diffioult  to  attain  the  beauty  of  iiaes 
as  in  the  solidity  of  the  work.  Neither  tne  rubole  nor  tae 
tamped  eartn  lent  theraselves  well  to  the  exécution  of  tne 
mouldings.  Those  could  appear  in  the  wood  beneatn  the  cnisel 
or  the  gouge,  but  they  always  retained  tneir  dryness  tnere; 
tneir  profiles  were  soon  injured  by  the  dampness.  Only  tue 
stone  with  its  close  grain  could  give  the  contours  of  the 
forins  an  amplitude  that  satisfied  the  eye,  and  ca>uld  prés- 
erve for  it  indefinitely  tne  character  oË  nobility  impreas- 
ed  OQ  it  by  the  tool.  That  had  already  oeen  understood  d/ 
tne  Mycenaean  artist.  If  in  the  palace,  a  temporary  édifice, 
he  rarely  employed  anything  but  wood,  but  in  the  domed  tonoa 
that  became  eèernal  dwellings,  he  used  stone  and  chiselei 
on  it  a  rien  décoration.  He  could  not  delay  to  seize  the  a- 
advantages  of  stone  as  soon  as,  to  satisfy  some  social  neei, 
he  commenced  again  to  buiid  important  édifices  that  snouià 
cover  a  great  area  of  ground.  Over  those  interiors  it  was 
neceasary  to  extend  wide  roofs;  did  not  atone  furnish  supp- 
orts better  suited  than  trunks  of  trees,  never  to  oend  unaer 
those  heavy  loads?  Thèse  simple  reflections  must  sucfioe  to 
suggest  to  the  oonstructor  the  idea  od  modifying  nis  nacits; 
but  it  is  possible  tnat  tne  example  of  Egypt  may  hâve  cont- 
riouted  to  push  him  into  the  new  path.  Tne  most  ancient  teji' 
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temples  witû  stoae  oolumas  and  eatablatures  kaowa  to  us  cio 
QOt  date  deyond  the  7  tii  ceatury;  œoat  are  of  the  6  ta.  Tn- 
at  is  tûe  time  wiiea  the  Greeks  began  to  fréquent  Sgypt;  tneyl 
establish  agaaoies  io  tùe  Delta;  as  merohants,  meroenariea 
and  loquirers,  they  asoend  the  valley  of  the  Nile;  they  oon- 
template  the  eaornaous  pyloas,  the  long  séries  of  porticos, 
the  lofty  hypostyle  halls.  The  admiratioa  that  they  exoieri- 
eooe  at  thac  sight  doea  not  make  them  faithless  to  their  q 
national  traditions'  Dut  before  those  grand  monuments,  aii 
built  of  beautiful  limestone  and  granité,  perhape  sooner  a 
and  more  vividly  than  they  would  hâve  done  without  this  vieiï| 
of  the  marvels  of  Egypt,  they  felt  the  spécial  virtues  of 
the  stone,  how  it  alone  oould  give  to  the  entirety  that  air 
of  powerfiul  solidity,  that  seemed  to  them  to  promise  a  dur- 
ation  without  end,  and  it  ensured  to  ail  profiles  that  firiii-| 
ness  of  line  without  whioh  there  are  no  harmonious  proport- 
ions and  expressive  beauty. 

Suoh  were  the  reasons  that  oaused  the  rapid  abandonmeuL 
of  the  former  methods,  the  arohiteot  thus  foond  himself  pia-l 
oed  in  conditions,  that  differed  greatly  from  those  in  wnicii 
his  âctivity  had  been  exerted  until  then;  the  change  in  ina- 
terial  implied  a  cnange  of  forms.  As  thèse  forms  appearei 
Lû^tûe  oldest  Doric  temples,  and  as  tney  were  maintained  i^o 
tùe  end  with  very  slight  variations,  are  explained  by  toe 
transition  from  wood  to  stone,  by  the  properties  of  stone, 
and  by  its  requirements  and  its  merits. 

re«  ^reoa.  ? •  239-2^0. 

The  use  of  eut  stone  allows  the  placing  of  the  édifice  on 
an  ample  and  strong  substructure,  a  part  of  which  is  in  tns 
ground  and  forms  the  doundations,  whiie  the  rest  is  above 
it  and  forms  the  stylobate.  ("On  whioh  rests  tûe  columns."). 
The  stylobate  is  a  mass  of  masonry  interposed  between  tne 
ground  anf  the  foot  of  tne  walls  as  well  as  taat  of  the  C3i'| 
onnade.  This  mass,  measured  at  its  oase,  covers  a  surface 
wnose  dimensions  exceed  in  ail  directions  those  of  the  area 
oooupied  by  the  structure  of  tëe  temple.  Thus  it  is  limited 
in  height  oy    two  horizontal  planes  of  unequal  extent,  conn- 
ected  together  by  broad  steps.  The  entirety  of  this  base  o 
then  has  tne  oharaoter  of  a  trunoated  ^yramid,  ont  whose  3 
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alopes  are  coooealed  beaeath  the  projectioas  of  thèse  stepsj 

Tais  substraoture  isolâtes  aad  élevâtes  tûe  temple;  it  piayj 

tûe  part  of  a  majestio  pedestal  ttiat  raises  it  above  tae  n 

heads  of  the  multitude  and  poiats  it  oat  afar  to  ttie  eyes. 

We  hâve  stated  elsewhere  from  what  need  origioated  tne  o 

2 
base  of  the  Myoeaaeaa  oolumo.   It  was  aeoessary  that  lue   i 

lower  end  of  the  wooden  shaft  shouid  aever  be  wetted  by  tnej 

dampaess  of  tùe  grouad;  for  this  served  the  found  stoae  disl 

fouQd  io  place  in  the  édifices  of  the  Achaiaa  âge,  wnerever 

there  were  columns  with  tne  stylobate  that  need  disappeared, 

ïtself  being  plaoed  on  the  thioKQess  of  the  fouadation,  tae 

stylobate  sui.fices  to  protect  from  contact  with  the  wet  ear- 

th  ail  the  constr>iGtion  that  it  supportr;  thus  it  plays  tae 

part  of  a  base  common  to  ail  tne  supports.  If  hencefortn  tûs 

architect  gives  a  base  to  his  column,  this  will  be  for  raas- 

oas  of  sentiment  and  of  taste;  no  necessity  of  constructiou 

compels  him. 

The  creatorâ  of  the  Doric  architecture  did  not  thus  coicp- 
licate  tne  form  of  that  support;  besides  they  were  not  inoi- 
ted  to  this  by  models  under  their  eyes.  The  Mycenaean  Dise 
was  never  more  tûan  an  in^gnificant  plioth  not  exceeding  a 
few  inches  above  the  ground;  the  capital  alone  of  that  ooi- 
umn  had  any  importance.  The  architect  then  neglected  tnai 
thin  slab,  which  had  become  useless  to  him;  he  has  conten- 
ted  himself  witn  taking  the  Myceaaean  shaft,  if  one  can  so 
speait,  inverting  and  replaoing  it.  That  had  as  a  base  its 
least  diameter;  its  top  was  enlarged  to  présent  its  largest 
area  under  the  architrave.  Thus  is  the  inverse  phenomenon 
produced  when  the  column  is  eut  in  stone;  it  is  then  it  is 
larger  near  tne  ground  than  where  it  meets  the  capital,  '^ay 
tnis  method  was  taken  is  easily  understood.  If  one  replaces 
wood  oy  stone  in  the  column,  this  is  tnat  it  may  be  mors  s 
suited  to  bear  a  heavier  load;  it  is  necessary  that  tne  tom 
to  be  given  to  the  shalf  be  caloulated  so  as  to  make  it  ds 
stable  as  possible,  i^ow  it  is  the  conical  form  that  ensares 
the  fflost  perfect  stability  to  tne  pillar;  as  the  eye  divia" 
es  and  as  statics  demonstrates,  the  cône  has  a  firmer  bear- 
ing  than  the  cylinder  comparable  to  it.  The  first  Doric  coi" 
umn  was  then  a  truncated  cône,  eut  off  far  from  the  vertexi 


345 

tiiua  mas  given  to  it  a  sùort  and  squat  heigot  that  increas- 

ed  tûe  résistance  (Pig.  197).  Oq  the  coIuidq  of  the  oid  Leoi- 

ple  at  Ooriath  the  ratioaof  the  height  to  the  greatest  aiai- 

eter  of  the  shaft  is  aearly  4  to  1;  the  ooluma  hardly  nas 

2 
more  thaa  4  diameters.   That  ooluma  is  moQolithic  like  tne 

trunk  of  a  tree  that  it  suooeeds.  It  is  the  same  at  Syracuse 

in  the  so  oalled  temple  of  Artemis,  whioh  itself  is  ver;  la- 

oient, (PI.  XIII). 

KoXe  2.p,37'â.  "Ytve  exaoX.  pr opox* \.\.ox\  ^ox*  tVve  co\*uvM[\a  o'\     lae 
^aoaàea  \a  \;  4«2.,  awà  ^ov  \.\voaa  o^  \,\\e  \.oxvè.  a\.ài.ea,  \\  k  »  ^ . 

TaKÎng  tne  rigidity  of  tne  stone  of  the  form  taken  oy  tue 
oolumn,  it  was  no  longer  necessary  for  ic  to  hâve  as  icuca 
material  beneatn  the  capital  as  the  wooden  column;  but  on 
the  otner  hand,  it  woald  not  nave  suffioed  for  the  colaïua, 
tûat  dlminished  in  ascending,  to  nave  by  uieans  of  tne  oapi- 
tal  the  diameter  that  it  had  its  foot;  it  was  necessary  ror 
tnis  capital  to  hâve  the  form  of  a  slab  to  receive  on  its 
entire  breadth  tne  under  surface  of  the  architrave;  this 
ivas  the  rôle  of  the  abacus.  To  connect  that  aoacus  to  tne 
snaft,  more  detached  than  before,  one  must  eniarge  the  jarvB 
of  the  interposed  moulding  of  tnis  torus  or  cusnion,  tue  io- 
acus,  tnat  we  hâve  already  seen  appear  at  the  same  place  oa 
tne  Mycenaeag  column.  Thus  is  obtained  a  capital,  that  is 
cofflposed  of  the  same  memoers  as  that  of  tne  primitive  coiom, 
but  expands  more  boldly  and  offers  a  firmer  and  nobler  pro- 
file iPl.  XVIII). 

If  the  wooden  column  could  only  bear  a;wooden  architrave, 
tée  column  of  tufa  called  in  the  same  fasnion  for  a  stoa= 
entaolature.  Long  blocks  of  tufa,  a  true  beam  of  stone,  ^lil 
henceforth  fulfil  the  function  of  the  architrave.  (i?'ig.  19^)' 

But  in  passing  from  tae  megaron  to  the  principal  temple, 
une  arcnitrave  of  epistyle  has  suffered  a  notable  change  la 
condition.  In  the  vestibule  of  tne  megaron,  if  the  arcnitr- 
ave oe  supportea  at  itsr.middls  on  two  columns  (?ig.  177), 
both  ends  rest  on  the  side  walls,  where  it  is  engaged  in  one 
masonry  (f^^ig.  179).  It  can  no  longer  hâve  thèse  walls  as  0 
supports  in  the  temple,  wnere  tne  portico  is  independeat  of 
tne  cella,  and  instead  of  extending  only  on  the  façade,  i^ 
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rans  aroiiQd  on  the  four  sides  of  tne  buildiag  above  ttie  coi- 
oûQade.  Two  aronitraves  meet  at  eaoû  corner  of  tiie  édifice, 
wûose  eada  oaa  rest  oniy  on  the  angle  ooiumn  (t<'ig.  19:^J.iney 
are  not  asseinDled  iike  two  tiabars;  tney  are  oniy  abuttea 
at  tûeir  ends;  but  they  iiave  tne  oenefit  of  s toneouttiny, 
tnat  âilows  tne  two  oonourrent  architraves  to  be  represeat- 
ed  on  the  abacus  by  nearly  equal  areas.  This  cutting  at  tne 
same  time  offers  the  advantage,  by  its  reentrant  and  convex 
angles,  of  rendering  the  contact  ûiore  perfect  betweenLtaei. 
two  adjacent  cuts. 

On  tne  architrave  was  supported  the  frieze,  the  origia  aad 
fuQotion  of  rhich  we  hâve  had  occasion  elsewnere  to  indicite. 
This  in  its  entire  extent  on  the  four  sides  of  the  pteroma 
is  ornainented  by  triglyphs,  tnat  aeparate  rectangular  paaeis 
termed  métopes. 

714,  1%2-12Z.  « 

The  frieze  was  surmounted  oy  the  cornice,  and  nad  as  par- 
pose  to  support  tne  roof  and  to  cast  ihe  rainwater  to  a  ais- 
tance.  îhere  again  the  arcnitect  has  made  &  work  of  art  uy 
adopting  tne  forais  of  tne  priaiitive  carpentry,  tnat  encios- 
ed  and  sustained  tne  earth  roof;  ne  gave  to  it  adiiappy  app- 
earance  by  the  proportion  arranged  between  the  différent  i; 
mouldings  composing  the  entirety,  between  the  heignt  and  p 
projection  assigned  to  eacn  of  thèse;  by  causing  the  œutaiës 
placed  over  the  triglypns  to  correspond  to  tne  guttas  sec 
oelow  the  same  triglyphs,  ne  put  into  nis  cornice  the  mov^- 
ment  and  rhytnm,  that  singularly  increased  its  effect.  Mac- 
ules and  guttas,  as  we  nave  snown  in  a  preceding  stud^,  ace 
a  uiemory  of  the  pegs  that  ia  a  wooden  entablature  nold  tne 
boards  ùsed  to  cover  the  joints;   Hère  botn  oniy  play  a  pa- 
rely  ornaoaeatal  part. 

Tne  members  of  tnat  entablature  recall  tne  wooden  tiuiDers 
tnat  represent  a  horizontal  covering  in  the  l/iycenaean  aaùi- 
tations  of  the  most  developed  and  most  advanced  type.  Tae 
triglyphs  there  occupy  in  the  frieze  the  place  of  the  deco- 
rated  faoing  that  protects  the  ends  of  tne  oeams  placed  on 
the  epistyle;  to  the  voids  existing  between  the  ends  of  tne 
beams  ,  spaces  closed  by  planks  or  stone  slabs  correspond 
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to    tiie   métopes. 

Kote    2.9.378,    ^\.ato\.re    à.z    \''kvX.    Yo\..    SI,    ?\.     XI. 

liike  the  deaius  in  tûe  megaron,  tne  trigiypas  aroaad  tae 
cella  of  trie  ûexastyie  temple  oaly  beloag  to  the  fpoQt  aad 
rear  of  tiie  waiia  (Pigs.  131,  ISz);  ^ne  séries  are  not  coa- 
tinued  aiong  the  sides  of  tae  naos  (i?ig.  200).  On  tne  coot- 
rary,  oae  sees  on  ail  tne  temples  thaï  tiiey  form  a  oontina- 
ous  séries  on  trie  foar  faces  of  the  portico,  as  well  on  tae 
latéral  faoes  as  on  the  t»o  fronts.  ?ifnat  are  tney  doing  Cn- 
ere,  and  how  oan  one  explain  t,neir  présence  in  tnat  place? 
Tiiey  do  not  represent  a  real  frameworK  tnere,  where  tne  wood 
is  changed  into  stone.  That  is  easily  demonstrated.  Trie  insni- 
oers  of  tne  frameworic  tnat  rest  on  tne  entablature  of  tne 
poptioo  oaly  extend  above  tne  frieze  at  tne  neigiit  of  tae 
cornice  (Pi.  VI,  1).  Partner,  the  members  of  the  framev\orK 
do  Qot  extend  throagh  tnis  wall;  the  System  of  beams  ooiûpo- 
sing  it  do  not  appear  by   any  sign  aa  the  exterior;  in  tae 
interior  alone  has  it  left  a  trace  in  tne  reoesses  in  waioa 
are  inserted  the  ends  of  the  beams  (PI.  V).  Purther,  to  re- 
tarn  to  the  wooden  temple,  sach  as  might  nave  been  the  priûi- 
itive  Heraion,  woiild  one  hâve  toe  beams  crossing  tae  space 
of  the  portico  show  their  ends  externally?  In  tnis  temple 
the  portico  must  be  covered  only  by  planks,  since  in  tne  s 
stone  portico  it  is  only  covered  oy  simple  slabs.  Pincilly, 
it  shoald  not  De  forgotten  tnat  tne  entaolature  of  tne  pter- 
oma  is  not  placed  at  the  same  height  as  tnat  of  the  naos. 
If  then  by  nypothesis,  one  insists  on  regarding  the  triy- 
lyphs  of  the  frieze  of  the  portico  as  the  terminations  oi 
the  oeams  of  tne  former  carpentry,  let  one  atteppt  to  res- 
tore those  oeams,  to  extend  them  fr-om  tne  façade  in  the  ai- 
rectioh  of  the  sanctuaryl  îhey  will  not  correspond  to  tae 
triglyphs  of  the  frieze  of  the  pronaos;  now  as  we  proved 
by  referring  to  the  vestibule  of  the  l^ycenaean  nouse,  thess 
correspond  to  the  ends  of  the  beams  that  support  the  cover- 
ing  of  that  vestioule;  they  aoÊ..  the  cnly  ones  able  to  enfo- 
rce  their  rignt  to  oe  regarded  as  représentatives  of  the 
beams.  Por  example,  if  one  performs  for  the  temple  of  Bas3a3,| 
the  opération  that  we  hâve  indicated,  ne  discovers  that  ta- 
ose  assumed  beams  will  fall  on  the  upper  parts  of  the  trig- 
lyphs of  the  pronaos  (Pig.  201).  They  cannot  be  the  proloag' 
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proioQgatioQ  of  tnoae,  whose  ends  are  repreaented  by  tne  s 
same  trigiypûs.  ihere  is  a  reduotioQ  to  tûe  absurd,  wnose 
effeot  it  is  diffiouit  to  deoy. 

A  iast  reœark  comodetes  tnis  deaionstratioQ  ia  ail  tae  ore- 
ciaa  Dorio  temples;  tûere  is  a  triglyph  at  eacn  angle  or  one 
frieze  of  tiie  portico;  qow  tûe  post  with  a  wooden  roof  did 
aot  comprise  a  oeam  set  in  suoh  a  maaner  as  to  furoish  tne 
foriD  of  tûe  angle  triglypii,  It  is  easy  to  assure  oae's  self 
of  this  by  restoriag  a  MyceaaeaQ  portioo,  suoh  as  extenaei 
around  the  court  of  the  palace  of  Tiryns;  we  snow  it  in  las 
plan  (Pig.  202)  and  in  perspective  (y'ig.  203).  One  wouia  a 
not  obtain  tiiis  angle  triglyph  without  diffioulty  in  woocleo 
construction,  as  snown  by  the  adjacent  diagram,  that  prése- 
nts fop  tûe  carpentry  of  tne  portioo  of  tne  Heraion  two  aif- 
ferent  modes  of  restoration  (Pig.  204).  îne  first  arran^eii- 
ent  is  indicated  at  tûe  left  and  is  tûe  most  simple,  naa-i 
one  migût  term  tne  normal  arrangement;  but  it  does  not  ruf- 
nisfl  an  angle  triglypn.  To  obtain  thés  triglypfl,  it  wouia 
be  necessary  to  resort  to  tûat  saown  at  tûe  rignt.  ûoubtiess 
it  would  not  présent  to  tae  carpenter  difficulties  in  exécu- 
tion tûat  could  stop  ûim;  but  if  one  attempted  to  apply  lo 
to  a  real  temple  like  tne  Heraion,  ne  would  strongly  nesit- 
ate  to  oelieve,  that  in  practice  this  metnod  was  ever  uoder- 
taken  by  tne  artist.  The  resulting  ceiling  gives  an  ungrace- 
ful  arrangement,  linat  one  is  truly  in  error  to  attribute  lo 
tûe  Greek  constructor,  when  one  refers  to  the  type,  everyw- 
here  tne  same,  of  the  ceilings  preserved  in  some  of  his  Leaipi] 

The  conclusion  suggested  oy  thèse  observations  has  alre^ay 
oeen  divined.  Tne  forms  tnat  characterize  the  Uoric  entaoii- 
ture  has  its  antécédents  and  its  origin  in  tûe  System  of  3 
construction  in  wood;  ont  it  does  not  resuit  from  direct  g 
oorrowing,f rom  a  faithful  and  servile  reproduction.  It  is 
by  the  sole  effect  of  a  very  iree  copy,  and  intelligent  ooç' 
ying,  that  the  éléments  of  tne  primitive  carpentry  are  re:;- 
alled  in  tne  stone  temple,  »here  they  are  without  contact 
or  connection  with  the  System  of  the  actual  carpentry*  lae- 
re  the  architecture  of  the  pronaos  has  for  a  principle  tûe 
figured  imitation  of  the  f rontispiece,  wnich  in  tne  course 
of  tne  neroic  âge  indicates  to  ail  eyes  tne  ùouse  of  tae  Q 
ûereditaty  princes,  protectors  of  the  city.  3j    thetr  dimeasioi 
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tûe  édifices  of  that  importaoce,  iQ  wàiia  ail  criefs  of  idm- 
iiies  gatiiered  for  délibérations  aad  the  commoû  festivals, 
reqaired  tûe  use  of  the  powerfui  epistyle,  thrown  over  a  w 
wide  vestibule  open  ia  front,  and  that  use  impiied  tne  arr- 
angeaient where  the  frieze  is  divided  into  triglyphs  and  aie- 
topes.  Those  forms  in  ttieoiselves  oontributed  to  ciiaracterize 
tiie  royal  rasideaoe.  Tiiat  explains  wny  one  ûeld  to  retain 
them  in  the  temple,  the  august  dwelling  of  the  divinity,  and 
which  they  even  extended  tne  application  to  parts  of  trie  ii 
monument,  wnere  qo  necessity  of  construction  appeared  to  r 
require  its  présence.  One  is  not  contented  to  retain  tnej. 
on  the  fronts  of  tne  two  pronaoses,  «hère  their  places  wôre 
ail  indicated  by  tradition;  they  were  also  attriouted  to  l 
tne  entâûlature  of  tne  portico,  wnere  tney  figured  at  fixcà 
places  and  as  purely  ornamental.  A"e  oan  cite  no  more  curioa3 
exam^de  of  tûe  iadependence  with  which  the  Greek  genius  aas 
resumed  the  tnemes  furnished  oy  either  tne  exotic  oiodsis  oy 
whicn  it  was  frequeatly  inspired,  or  by  its  own  past,  its 
woriis  of  infancy  or  youth;  it  was  always  inventive,  even  in 
tne  imitative. 

That  alternation  of  the  triglyphs  aad  métopes,  wnen  iû  i 
tnus  asaumed  in  tne  portico  the  caaracter  of  a  simple  iiiOLi- 
ve  of  ornament,  aas  become  even  tne  abstract,  type  of  taa 
Doric  frieze.  l'o  tnis  standard  tnat  one  refers  ooth  to  tua 
frontispiece  and  to  the  latéral  façades  of  an  édifice  saoa 
as  the  treasury  of  Sicyon,  a  true  ante  temple.  (Pi.  llA,'^}. 
There,  if  one  refers  it  to  tne  type  of  tne  megaron  of  suaii 
dimensions  and  covered  oy  transverse  oeams  (tî^igs.  173,  17ô), 
it  is  only  at  the  sides  of  the  ouilding  tnat  wiil  appear  t 
tne  beams;  tuen  tney  will  no ^  snow  on  tne  façade, and  coosa- 
quently  will  not  afford  any  pretext  for  inserting  trigiy^.is 
tnere.  If  on  a  smail  édifice,  and  tûe  triglypûs  decorate  i 
tarée  sides  of  tûe  édifice,  tney  represent  tnere  no  eleiieat 
of  ^e  earlier  construction;  at  tne  top  of  tnose  ralis  oi 
tûe  treasury,  taey  are  only  a  traditionai  décoration. 

In  taat  frieze  of  tae  portico  wnico  is  no  more  taaa  an  o 
ornamentai  décoration,  toe  métopes  are  generally  almost  aq' 
uare,  except  in  the  vicinity  of  tne  angle  triglypn,  wnere 
it  was  sometimes  necessary  to  enlarge  or  reduce  the  area 
in  order  to  place  the  motive.  Tnus  by  tne  use  and  répétition 
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of  tae  square  form  was  created  y,  very  pt:ouli;i.r  rnyt'au,  i:; 
which  the  eye  fouod  pleasure.  It  is  not  the  same  in  the 
frieze  of  toe  pronaos  oï    tùe  oexaatyie  t-eaipies.  'ï'be  ooeto- 
pes  are  taere  very  frequentiy  ionger  tnao  bigQ.itf'ig.  23;;;. 
•rhât  peculiarity  oniy  requires  explaaatioa.  Oa    lae   front  jf 
tûe  cella  tae  ttigiypQs  correspood  lo    tae   ancient  arraage:j;- 
eût  of  tne  car)(eQtry;  aow  in  taat  carpentry  tne  iatervais 
left.  betweea  tûe  ends  of  tne  oeams  v^ere  originaiiy  ODioa^, 
as  in  tûe  aiabaster  frieze  at  Tiryns.  l'ûe  rectanguiar  forai 
qaite  oatarally  passed  into  tûe  first  friezes  in  wnicn  sto- 
ne  repiacëd  wood,  and  oy  naoit  it  Has  sojietidies  reproauced 
ffûeûaiready  :i  far- f  roai  tne  time  ?«aen  tuas  suostitation  was 
ui  ad  e  * 

In  tûe  iiiost  ancient  temples,  tne  entaoiatare  exniûits  a 
neigût  tûat  ioes  not  laii  to  surprise  tne  eye;  ia  tne  tei.- 
ple  of  Poséidon- at  ^aestum  it  forais  3/7  of  tne  total  nei-a& 
up  to  tûe  Degiûûiûg  of  tne  roof  (i?^ig.  236).  In  tiaie  tnat  a 
ûeignt  wili  diminisn;  it  is  inucn  less  in  the  later  édifices. 
ï'aste  ûas  Decojie  more  refined  and  oan  find  more  onarm  in  2 
différent  proportions;  out  tne  principal  reason  for  tûat 
oûange  must  oe  especiaily  sougnt  in  a  prepossession,  ivnioa 
oûust  De  ooeyea  oy  tnose  Lnat  constructed  tne  first  temples 
of  stone.  Tûe  supports  of  tne  external  colonnade  nere   noi 
oet^een  tne  antes,  like  tnose  standing  in  tne  vestiDules, 
connected  oy  tûe  arcnitraves  to  tne  A^alls  of  tûe  cella. 
Tûey  were  ûeld  uprigût  only  oy  tûeir  o^n  weignt,  and  one  .i 
nad  reason  to  fear  that  the  least  sûock  would  tûrow  tûeii  to 
tûe  grouod.  To  increase  tûeir  stability,  it  iras  natural  ta- 
at one  sûould  ûave  tne  idea  of  loading  tûeir  tops,  as  done 
witû  struts  on  cne  tops  of  whicû  is  placed  a  great  »eigût, 
Tnis  resuit  is  ootained  oy  laying  a  very  ûigo  entablature 
on  cne  capitals,  and  coasequently  very  ûeavy.  In  use,  tûey 
disoovered  that  due  measure  nad  been  exceeied.  By  tûe  préc- 
autions taken  and  tne  care  Vvitû  wûicû  tûe  drums  were  aajus- 
ted,  tûe  column  was  staole  oy  itself.  Inen  after  tûis  ex- 
périence, tney  oelieved  that  tûey  cQuld  ligûten  the  oro(ïû 
of  the  édifice,  and  tûus  give  it  a  less  aiassive  and  jîore 
élégant  appearance. 

Aoove  tne  entaolature  was  a  «vall  at  toe  two  eûds  of  toe 
temple,  in  tûe  forai  of  an  isocèles  triangle,  into  wnich  are 
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iQserted    the    priactpai    tioiDers   of    the   carpentry    sastaiolûg 
the   roof    tûat    removes    tûe   raiawater    (Pi.    VI,    2,    3)i    ttiis  is 
termed    tiie   pediment.    The   comice   oy    its    service   beiQg   every 
where    indispeasabie    is   ooQtiaued   aQd   simplit'ied  on   htie   sio- 
pes    of    the    pediment;    but   it    is   aloae   there;    ia   a   very   stroa- 
giy    projeoting   ûaember    that    encloses   and   proteots    this    tympa- 
num,    aothing   recalls    the   carpentry;    neither   modiilions,    tri- 
glyphs   Qor   aiatules.    (Pi.    Vil,    D).    This   is    because    this   «iill 
did   not   exist    in   the    time   when    the   roof   of    the   stractare  w 
was   entirely    inade   of    wood   and   teraiinated   in    a   terraoe.    3n 
the   édifices    of    fAycenae   were   no   pediments.    3n    tae   contrary, 
the   horizontal    zones   of    the   entablatare    presented   there   tae 
very   cleariy   characterized   foms    that    we   shall    know    by    tae 
clâssical    arcnitectare;    thèse   forais    hâve    been   retained   in 
the   stone   temple   while   adapting   them   to   other   materials.    As 
we    kno*    it,    the   pediment   with   the   characteristic   arrangeaient! 
that   it    présents    in    the   édifices   of    the   clâssical    âge,    prop-| 
erly    belongs    to    the   stone    temple;    that   is    wny    nothing   iacii- 
cates    there   thé   survivais,    that   we    hâve    indicated    in    the  dr-| 
ohitrave,    frieze   and   cornice. 

\û\\o^e    vipper    çarta    voe-re    ot     \BO0d,     aeema    \,o    \\aoe    i\o.à    \.^o    peàx,- 
wveft\.a,     jUià^Vaé,    ^rom    \,t\e    ârecvt    acro^er^a    ,\ï\voBe    ^ro.^mao.\,a    aaoe| 
tl^^^    ^OAJbrvà,     buVX't    \)eÇove    \,\\e    4'3k'o\'e'    foo"^*,    \5vjkt    \X    \,s    pro\)ao\.e 
X.'ua^.    t\v\a    root    aaà    \,\\z    çed,\iVRe<\'t,a    à\,d    ao't    o^Vo^é.    Xo    \we    \pr\.w.- 
\.\,\.\5e    Gox\a^r  \Ac\.\,o\j, ,    'îïve    eà\,t^'Ce     vaa    \.oo    aac\.e(\\,    ^ov    '\X    axDX 
\o    ^e    (veoeaaQ,r\^    to    atvàertcxVc    »ore    t,Kaa    OTvce    \»OTy.a    ot    resto- 
ratvoft,     \.t\(i\    couVà    ^oA,    ^a\\,    to    o\\o,<vé,e    \,tv    a    oerta\a    meaaure 
tHe    ctvar acter    ot    tue    bvi\.\.à,\,u§,.     3\jiat    aa    \ûere    repVaceà    00.&    ^\" 
Xev    t\\e    otUer    tVve    \ûOoàeu    cota«vaa    \5\^    atoxxe    oota^fta^,     \BVvea    «vesx 
Yvaà    to    re^juttà    t\\e    root»     tt%i^areà    y>\^    t\,«^e    or    àeatrov^eà    "o^    ^ 
ttre»     ttvere    vaaa    l,^^**^    ^o    ^^    t\ve    cxr r cxaèewveat    t^at    ta    tUc    \\\' 
terocvt    Ucvà    become    tUe    cvxrreat    uaaé,a.     yerUapa    a^ter    Gerta\-(\ 
exçer tv\ea"ta ,     ^o^    tVve    terrace    \ûaa    avx^att tvited    t\\e    root    >n^''tf^ 
t«o    atoTpes,     to    vo^ixtcU    cor  r  ea  çonàeà    on    t\\e    t\»o    t°^^Q^^^®    ^^^ 
peàtflveata,     ^\\at    voere    avxr mouat-eà    b^    acrotcr t aa    ot    paLtateô, 
terra    ootta*,     tKoae    at    eartteat    «aère    ot    X\^z    1    t\\    cea"tar^. 
^vOQvpt^-tà.    Ot\^w,pta,    Vot.     1    ot    t\\e    exptaaator >^    text.     ^.    2>ià)  . 
Jne    knows    what    part    Grecian   statuary    took   in    the    pediineat, 
when    tne   architect   left   a   field    to    it,    when    he   desired   to 
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group  tûe  images  ot    gods  aûd  héros  there,  placed  high  aoove 
tûe  oolonnade  and  the  powerful  cornice,  magQif icently  eQoio- 
sed  withiQ  a  vioii    border.  Sven  when  tiie  pediment  remaiaea 
vacaat,  its  wide  base  and  its  asceading  Unes  froaa  the  luost 
majestic  crowalog  for  the  édifice.  After  the  gaze  of  tiie 
spectator  has  ieft  the  ample  and  firm  suDstraotare,  after 
having  foliowed  the  asoensionai  movement  of  the  robust  coi- 
amas,  and  after  passing  over  the  varied  ornameatation  of  i 
tne  entablature,  rises  with  the  double  inclined  coping  Co 
the  summit  of  the  temple,  and  there  it  finds  a  point  of  st,- 
opping  and  repose  in  the  aoroteria,  i.e.,  eo  the  ornamental 
form  or  in  the  figure  that  surmounts  that  vertex,  and  is  de- 
taohed  against  the  blue  of  the  sky.  The  same  slope  contina- 
es  aloag  the  latéral  faoades  even  to  the  orest  of  the  roof, 
marked  oy  a  long  ro»  of  ridge  tiles.  i?inally,  to  arrange  dû 
the  temple  a  covering  entirely  imperméable  to  water  and  one 
more  durable,  they  had  recourse  to  the  roof  with  two  slopaa; 
buG  this  roof  also  had  the  advantage  of  terminating  tne  roof 
better  than  tne  terrace,  of  giving  it  a  nobler  and  bolder 
appearance. 

Between  tnis  roof  entirely  oovered  ûy  clay  tiles, thafc  /.iii 
later  oeoome  marble  slaos,  and  the  rustic  terrace  of  the  '/- 
cenaean  building  with  its  scarcely  perceptible  inclinatioa, 
there  must  hâve  been  another  mode  of  coveriug,  an  interaiea- 
iate  type,  the  terrace  in  t»o  slopes  inclined  toward  tne  i 
latéral  façades,  a  type  born  when  the  industry  of  the  potter 
in  developing  allowed  the  construotor  to  use  tiles.  (F'ig. 
207,  right).  petween  the  end  of  the  Achaian  âge  and  the  7  ta 
century  was  accomplished  this  advance.  As  soon  as  they  nad 
tiles,  men  did  not  fail  to  employ  them  to  cover  the  terraoea 
to  better  protect  the  tamped  earth  composing  them,  and  at 
the  same  time  increasing  the  inclinations  in  order  to  mâKe 
tne  removal  of  the  water  more  rajid;  tnen  was  commenced  lae 
designing  of  the  wall  of  the  pediment  in  the  principal  faç- 
ades, expérience  did  not  delay  the  suggestion  of  a  perfect- 
ing  of  the  System;  one  recognized  that  it  was  useless  to  ui" 
pose  on  the  walls  and  the  other  supports  the  burden  of  a  t 
thick  layer  of  clay,  and  they  came  to  place  the  tiles  dire- 
ctly  on  the  oarpentry,  on  the  rafters  oovered  by  a  layer  3i' 
battens.  Then  even  when  this  was  the  procédure  generally  s 
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eiDpioyed  for  oonstraotiog  the  roof,  meo  sometimes  returaed 
to  the  primitive  method  ia  works  that  required  rapid  exécu- 
tion. Iq  323  Âttieos  deoided  to  rebaiid  its  walls,  ffe  hâve 
tae  deoree  issued  oa  that  occasion  and  tne  spécification  of 
the  Works  to  be  iindertaken;  aow  it  résulta  froiD  that  descr- 
iption, that  in  the  covering  flestined  to  crown  that  waii, 
the  tiles  mast  be  piaced  directly  on  a  bed  of  tamped  eartû. 
(^ig.  237,  left). 

tvkre  |,recç\v)ke.  11,  ^,  70, 

ffhen  be  nad  created  the  temple,  the  architect  found  ia  t 
tûe  ceramistsaB  ingenious  auxiliary,  fertile  in  resoarcesj 
the  latter  not  only  aided  niai  in  covering  the  temple,  duo 
aiso  inpplacing  on  certain  parts  an  ornamentation,  thât  it 
seemed  mast  forever  préserve  to  it  that  air  of  élégance  anl 
freshness,  that  tne  people  desired  to  impart  to  that  signai 
monument  of  its  piety.  In  coantries  where  the  qaaîity  of  t 
the  stone  left  most  to  be  desired,  tney  made  most  gênerai 
ase  of  this  procédure,  that  was  applied  most  oolidly  to  fcae 
décoration  of  the  largest  temples.  If  the  principle  of  ona 
Greek  temple  is  the  same  everywhere,  tnere  are  still  seasi- 
ble  aifferences  bet?feen  the  temples  erected  in  Greece  jroper 
at  Gorinth,  Olympia,  ïgina,  Atnens,  and  those  of  the  distant 
colonies.  Tne  temples  of  Greece  oveeseas  hâve  been  relativa- 
ly  more  spared  by  time.  Gatside  Atnens  is  no  site  on  tne  s 
snores  of  the  Ëgean  sea,  where  are  collected  in  imposing  ^ 
groups  édifices  so  well  preserved  as  tnose  of  Paestam  ana 
of  Agrigente;  ont  no  less  do  we  regard  tne  temples  of  Atoi- 
câ  and  of  the  peloponnessus  as  the  true  types  of  the  monu- 
ment, which  was  the  masterpiece  of  tne  plastic  genius  01 
Sreece*  The  plan  is  there  more  clever  and  more  rational,  0 
tne  proportions  there  are  more  ûaroiaQioasi  the  materiai  is 
there  most  oeautiful  and  the  détails  more  carefal.  Tnere  ^ 
and  there  alone  does  one  find  édifices,  as  in  the  temple  :>f 
Zeus  afc  Olympia  and  particularly  in  the  Parthenon,  where  t 
tne  statuary  nas  lent  his  aid  to  tne  architect  to  people 
with  living  figures  ail  spaces  where  he  could  find  room. 
?urtner,n(it  tnat  alone  distinguishes  the  temples  wnich  oa3 
can  term  anusual;  one  finds  there  either  in  tne  plan  or  in 
tne  élévation  variants  tnat  attest  tne  efforts  imposed  oy 
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Greciao  gealus  to  give  to  eacki  of  its  works  a  persoaai  ciiap- 
acter,  whiie  retaiolag  the  entirety  of  tûe  traditioaai  uriQ^ 
cipies.  We  canoot  aadertake  to   QOtice  ali  tûose  pecuiiarii,- 
ies.  Tûe  best  means  of  making  tàeir  importance  sensible  is 
to  oall  attentioQ  to  tae  plates,  io  whicti  we  hâve  oollected 
at  tûe  same  scaie  tûe  plans  of  29  Greek  temples.  (Pis.  ILl 
to  XVIII).  Tùese  plates  require  some  brief  explanations. 

The   first  (PI.  XI7)  groups  tùe  temples  belonging  to  .viiat 
we  term  the  first  type.  Tnat  recalls  most  faithfully  tae 
megaron,  and  is  its  most  direct  descendant;  it  is  character- 
ized  by  the  portico  sarronnding  it  and  by  the  6  columns  tnat 
its  principal  façades  présent,  by  its  douole  pronaos  ani  its 
double  internai  colonnade.  lue  latter  is  also  doubled  in  û 
height.  In  ail  temples  of  tnat  category,  except  at  Bassàt^, 
the  lower  tier  serve  to  support  the  floor  of  the  galleey  e 
extending  along  the  two  larger  sides  of  the  cella,  a  cialie- 
ry  reached  oy  stairs,  whose  fragments  hâve  remained  io  sev- 
eral  édifices.   The  column  of  the  upper  order  beyoud  tue 
arcnitrave  is  tûe  poloagation  of  tne  snaft  of  the  iower  or- 
der; it  continues  tae  Unes.  At  least  tnat  has  oeen  provei 
in  the  temple  of  Poséidon  at  ?aest)im,  tne  only  temple  ia   h 
/ïhicû  some  of  those  columns  are  yet  in  place  lî?'ig.  3^3). 
It  is  probable  that  tnis  was  the  same  eveeywûere;  oat,  5i83- 
where  tne  little  order  vvas  found  only  in  the  state  of  ï^a^- 
ments  lying  on  tae  ground. 

Note  l.p,333.  fhere  are  tvota^iX.^  traces  ot  "t^ese  staxrs  \.t\ 
t\\e  tempVe  ot  "Z-eviS  at  0\^^p\,a,  va  tKe  teir^oVe  o^  Poaetàoa  o.\, 
Paeatam,  atvà  \.<\  tVvree  te^çVea  oX    i^é,x*\.|,e(\t.e*,  tV\.e  t,ew.p\*e  o\ 
GooiOorà^  \j\\z    tempVe  o^  «îaao  Lac\U'à  aaà  \,\\e  tevapte  o^  Sacvilap] 

Kbte  i.p,391,  Latir  ouate .  'îewiv>Vea  àe  Paestam,  18  <  <  .  p.  3, 
vBtt^v  ^\.é,\Jkre3  \.(\  twe  te^t. 

Dne  finds  but.  3  Doric  temples  dlvided-^ioto  tarée  aisles 
by  an  internai  order,  tae  six  aexastyle  temples  represea^sl 
on  tais  page,  the  Parthenoa  and  the  temple  T  of  Selinoaô;, 
/^nisn  are  octastyle.  If  we  hâve  joined  to  this  group  the 
old  temple  of  Athena  on  the  Acropolis,  this  is  because  tii3 
State  in  wûich  has  been  found  the  masonry  removes  the  ioa- 
ots  concerning  tae  internai  arrangement  of  tne  cella.  ïaa 
two  walls  bordering  the  oolong  room  forming  a  séquence  of 
tae  eastern  pronaos  appear  to  nave  been  made  to  support  33l'| 
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GolamQs;  perhapa  taere  were  two  of  tliese  on  eacii  aide,  as 
tûere  were  four  at  Coriatii  io  the  hall,  taat  forais  tûe  fr- 
oût  and  principal  part  of  trie  naos  (t'i.  AiX). 

Tne  second  type  (Pis.  X7,  XVI)  is  that  composed  of  muan 
more  nameroas  temples,  tnat  àave  no  colamns  in  their  calias;] 
otherwise  tney  resemble  for  tne  rest  tne  temples  of  the  l'ir- 
st  type.  Wny  was  not  an  arrangement  retained,  tnat  in  Greec^ 
proper  seems  to  hâve  neen  transmitted  oy  Mycenaean  arcniie- 
cts  to  the  constructors  of  tne  most  ancient  temples?  No  one 
Knows;  Dut  what  is  certain  is,  that  the  présence  or  absence 
of  that  colonnade  has  nothing  to  do  with  the  dimension^:  of 
the  édifice.  Wnere  are  laoking  thèse  supports  arranged  oeo- 
ween  the  two  walls,  i-he  estaolishment  of  tne  carpentry  seemsl 
to  oecome  more  difficult,  and  yet  in  temple  R  at  Selinonce, 
and  the  so  called  temple  of raiercules  at  Agrigente  (PI.  aV), 
where  the  cella  is  as  wide  as  in  the  temple  of  Poséidon  at, 
Paestum,  there  is  no  internai  colonnade.  Then  on  the  otaer 
nand,  tne  temple  of  i'heseus  and  tnat  of  Sgina,  which  are 
smaller  and  more  easily  covered,  yfithout  tne  aid  of  taesi 
points  of  support;  tney  are  laciiing  in  the  temple  of  i'ne- 
seus,  wûile  we  find  tnem  in  the  temple  of  tiîgina.  îVnat  is 
striking  at  tne  first  glance  on  tnese  plans  is,  oesides  c:ie 
peripteral  arrangement  everywhere  adopted,  the  lact  that,  dil] 
tnese  temples,  whatever  tneir  size,  are  uniformly  composii 
of  similar  éléments  externally.  With  Dut  two  exceptions,  ît 
least  on  tne  façade  thèse  are  composed  of  tne  same  numoer, 
and  this  number  varies  on  the  sides  only  within  very  narro/f 
limits.  The  area  of  the  temple  of  iiîgiaa  scarcely  repres^nos 
one  fifth  of  tnat  of  tne  temple  of  Zeus  at  Olympia;  now  iiKe| 
tne  great  temi)le  of  Olympia,  tne  temple  of  Sgina  has  six  3 
columns ,  ia  liront  ^and  only  one  less  at  the  side.  Thèse  els.u- 
ents  enlarge  or  diminish  according  to  tne  dimensions  taao 
tne  architect  desired  to  give  to  nis  work;  Dut  they  always 
retain  the  same  proportion  to  each  other.  Tnat  constanoy 
witn  wnich  Grecian  arcnitecture  undertaKes  to  reproduce  biias] 
a  type  always  tne  same  is  one  of  its  original  cnaracteriS' 
ics;  its  entire  System  of  proportions  cornes  from  tnat. 

iVith  regard  to  cèlonial  temples,  we  shall  indicate  somc 
of  tne  peculiaritèes  presented  by  certain  temples  of  tne 
second  type;  otners  will  be  noticed  in  tneir  places,  wQen 


we  draw  ap  by  centaries  and  couotrias  tae  list  of  édifices 
that  represent  tûe  evolatioa  of  ûorio  arcûitectare.  On  a  3 
separate  page  (Plate  X7II),  we  ûave  placed  trie  oaly  two  bem- 
ples  of  tliis  order,  that  aave  eigat  coiumas  oq  taeir  priûci- 
pal  faoades  iastead  of  six,  the  parthenoa  and  temple  1'  of 
SelinoQte,  wàicû  otherwise  differ  io  so  many  respeots.  i'ûis 
addition  of  two  coiumas  on  the  façade  could  only  be  inspirée 
Dy  the  désire  to  give  a  grander  appearance  to  that  entireoy, 
To  a  purpose  of  the  same  kind  must  one  attribute  the  sin-a- 
larity  of  tae  plan  of  this  temple  of  the  giants  at  Agrigente 
tnat  tae  opulent  city  had  neither  the  time  oor  tne  means  to 
terminate.  (Fl. XVIII).  If  we  hâve  placed  it  in  this  séries, 
tnat  is  to  render  sensible  the  infinité  diveesity  of  the  c 
créations  of  the  Greek  architect. 

One  will  note  in  glancing  at  the  séries  of  pecipterai  ùeai- 
pies,  tnat  the  colamns  along  the  sides  are  most  freqaentiy 
in  an  odd  number.  This  number  varies  from  11  ©n  a. .temple  at 
epidaaros  to  17  on  the  Metroon  at  Olympia,  a  number  Oûly  at-| 
tained  on  tae  largest  temple  of  Selinonte. 

'^e  hâve  added  on  the  margin  of  thèse  drawings  (Pis.  X/I, 
X7III)  tûe  plans  of  some  ante  temples  and  a  prostyle  Leiipie»! 
with  two  moQOpteral  temples  on  rectangular  or  square  plms. 
Tne  type  of  the  ante  temple  is  tnat  wnicQ  we  snall  study  iû 
the  treasuries.  An  édifice  recently  discovered  at  Selinonte 
présents  a  curious  variant  from  it  (?ig.  209).  ^"^o  coiumas 
oetween  tne  antes;  notning  Dut  a  great  hall  preceded  by  a 
vestibule.  Tne  two  transverse  walls  are  terminated  by  ciear-| 
ly  characterized  antes,  wnere  interrupted  by  tne  doorways. 
Tne  whole  forms  a  rectangle  66.3  ft.  long  oy   27.3  ft.  wiae. 
Tnis  interior  has  the  ordinary  orientation  of  tne  temples, 
and  acûording  to  the  place  that  it  occupies  oeaind  tne  pr- 
opyleum  tnat  nad  been  uncovered  a  snort  time  oefore,  tae  a 
author  of  tae  discovery  inclines  to  think  taat  tne  builaing 
could  only  aave  a  religions  purpose.  As  for  tne  type  of  i^Q 
prostyle  temple,  it  especially  belongs  to  tne  lonic  order; 
but  ante  temples,  prostyle  and  monopteral  temples  are  of  t, 
too  small  dimensions,  and  most  of  them  are  of  too  late  aa 
epocn,  that  one  could  think  of  seeing  in  them  the  organio 
predeoessors:>of  the  great  peripteral  temples  of  tûe  7  tn  i 
and  6  tn  centuries.  One  will  no  more  seek  tneee  tne  protof 
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prototypes  of  thoae  spacious  and  iaûposing  édifices,  taan  oe 
woald  seek  ia  tûe  rustic  cûapeis  scattered  over  our  coasLs 
aQd  amoQg  our  forests,  the  littie  models  of  tiie  Romaaesqae 
basilioas  or  of  the  Gothic  cathedrals  of  our  great  cities. 

Of  ail  tûe  colonial  temples,  the  temples  of  Paestuin  are 
those  wûicû  most  resemble  tûe  temples  of  Greece  proper.  r 
Tûe  différences  are  Dased  oûly  on  secoûdary  détails.  Ine 
plaû  of  tûe  temple  of  Poséidon  is  oearly  tûe  sarne  as  tûat 
of  tûe  temple  of  Zeus  at  Olympia.  One  of  tûese  temples,  matl 
called  tûe  temple  of  Demeter,  présents  a  very  exceptionai 
arrangement;  tiiis  temple  bas  only  a  single  pronaos,  and  la 
tiiat  iastead  of  two  columns  between  the  antes,  thete  are  f 
four  columns  placed  before  the  porch.  Two  of  thèse  supports 
correspond  to  the  ends  of  the  walls  of  the  cella,  and  two 
others  to  tûose  cûat  usually  stand  between  thèse  projecti^Qs] 
of  the  structure  (B'ig.  210). 

At  Selinonte  are  as  many  as  seven  temples,  which  forœ  ino 
distinct  groups,  that  of  the  acropolis  and  that  of  tae  edso-| 
ern  hill  (Pig.  211).  -^or  lack  of  knowing  to  wnat  deity  eaoa 
of  them  was  consecrated,  it  has  been  customary  to  designaoe 
tûein  oy  letters;   we  conform  to  taat  usage.  At  Selinonte  ne 
meet  wito  a  sort  of  first  siietch  of  waat  Vitruvius  calls  u 
pseudo-dipteral,  a  type  that  he  déclares  ne  did  not  see  ia 
Rome,  but  tûat  he  difined  from  lonic  édifices  of  Asia  .ViinDr, 

a  temple  of  Ma.gûesta  on  the  Meander,  and  a  temple  of  AlaDan-l 

1 

da.      nVhat   characterizes   tnese   for   Vitruvius    is    taat   tne   por-| 

tico   bas    there   a   single   row   of   columns   and   the   same   widtû, 
as    if    the   colonnade   were   doubled   as    in   the   dipteral.    îhis 
proportion   is   not   attained   in   the   Doric   temples   of   Sicily, 
wûere    this   feendency    to   the   enlargement   of    the   portioo   is  a 
marked".    The   effect    thus   obtained    was   perhaps   happier    than 
that   where   the   architect   had   adopted   a   more   aosolute   sysoei. 

tVvaX.    extCT\à.3    ^rom    0    \,o    R,     vce    Vttvovû    i\0"t    \û\\(^  .     i.kr cVv.\,\eG\,vkr e    a 
a«\\,\.a^ue.    àe    Va    S\,G\.\,e.    ^eovie\\,    àe    «voAuwket\"ta    àe    Seé,ea^e    et    àe 
Se\\,tvon^e.     )iieas\Jir eà.    arvà    àrçx\ax\    \i\^     3.     %\.t\.or^    a,x\à    ^.     'Z.a^\.\^. 
1870,    V\,t\v    atXaa    ot    Ô9    pX.atea'^.    OV\ver    Vearueà    «aerv,     V\.ke    Be-' 
ax\4ort    ^Q\,e    )ie\,09ea    ootv    Se\,\.auxv"t ,     1877,     ^®\\.g>»    ^ro\ft    k    Xo    ^ 
X\\.z    oràer    o^    X\\z    Ventera    o^    X\\.e,    a\,\)\\c)t\)et . 
Ko^e    l.p,396.    M'\.tr\x\3\.\ia.     111.     2-Ô,     3,     8-9. 
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la  temple  T  the  càilumas  are  fartheat  froai  tûe  wali  of  Ue 
oeil  (Pi.  XVI);  but  the  teadency  thua  to  ealarge  tae  space 
is  fouQd  more  or  less  inarKed  ia  other  temples  of  tae  same 
City,  thus  for  example  in  temple  û  (^ig.  212).  Vltruvius  at- 
tribates  to  Bermogenea  of  Alabaada  the  ioveotioa  of  the  ps- 
eudo-dipteral,  wùose  theory  ne  explaina  acoordiag  to  the 
Meoir  of  tàat  master,  a  coatemporary  of  Alexaader  tùe  Great, 
ia  wûicû  lie  desorioes  the  édifices  tiiat  ae  had  built  ia  io- 
Qia  aad  ia  Oaria;  he  did  aot  suspect  tùat  Hermogeoes  could 
aave  fouad  in  earlier  moaumeats  tne  idea  of  tiie  arraagement, 
tùat  he  applied  to  the  loaic  order. 

The  ruias  of  Seliaoate  likewise  offer  examples  of  a  siQgu-| 
lar  arrangement,  that  oae  fiads  nowhere  else;  we  speak  of 
thèse  two  temples  C  aad  3,  where  the  aates  are  waatiag  (Pi. 
XVI).  What  précèdes  this  saactuary  is  a  vestibule  reacaed 
Dy  an  opeaiag,  whose  width  is  tae  same  as  that  of  the  door- 
way  of  the  aaos.  Hère  is  ao  longer  aaythiag  taat  recalls  i 
the  façade  of  the  megaron;  oae  would  say  that  the  front  of 
a  house.aîhe  architect  has  strivea  to  lessea  the  defeot.  T 
îaese  columos  that  he  has  taken  from  tne  porch,  ne  has  lao- 
reased  ia  aumûer  and  has  transferred  outside  in  the  péristy- 
le. Ât  one  end  of  the  rectangle  and  opposite  the  entrance, 
he  rias  enlarged  the  portico  aad  doabled  its  supports,  i'nas 
he  oelieved  that  he  had  fouad  meaas  to  give  his  temple  a  m 
monumental  façade  in  a  différent  manner.  Phis  same  douoliQ^ 
of  the  coloaaade  before  the  eatraace  is  fouad  agaia  in   ^  v 
very  archaio  temple,  ia  the  so  càlled  temple  of  Artemis  ar. 
Syracuse;  but  there  the  eads  of  the  walls  play  tae  part  oi 
aotes  (Pl.XV-I),  Ou  tne  three  other  façades,  tae  columas  ara 
no  farther  from  the  cell  thaa  ia  tne  peripteral  temples  of 
Greecô  proper;  but  doubliag  the  area  of  the  portico  Défera 
tae  proaaos  suffices  to  impress  oa  the  édifice  some  traits 
of  very  peculiar  character,  taat  distiaguisn  several  Sicii' 
iaa  temples.  It  appears  that  sometimes  io  Sicily  ia  deciaiûg 
oa  tae  plao  of  the  temple,  mea  nave  aad  the  idea  that  ^itra- 
vins  attributes  to  the  architect,  that  ne  regards  as  the  la' 
veator  of  tae  pseudoAdipteral  arrangemeat.  It  seems  to  ûàV3 
beea  desired  to  give  the  édifice  a  twofold  purpose;  ths  nios 
remaiaed  the  house  of  tne  god,  what  it  is  everywhere;  bat 
tne  portico  was  ealarged  to  become  a  spacidus  promeaade  «vûefÉ 
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a  muititade  coaid  De  uader  shelter  aad  oircuiate  at  ease. 
Tûis  was  t)leasant  and  convenient;  but  the  édifice  then  cer- 
taialy  lost  soinethiag  of  its  severe  élégance.  The  arcûiteolisl 
of  Atheas,  Olympia  aad  ûelpni,  did  not  approve  of  tne  lano- 
vation;  it  was  oaly  employed  in  Asia  Miaor  in  tae  différent 
loaic  style,  and  oy   an  art  caring  more  for  effeot  and  rioû- 
ness  tnan  for  pure  beauty. 

Tiie  most  important  of  the  temples  at  Agrigente,  tne  temp- 
le of  Zeus  Olympios,  varies  yet  more  from  tfte  classicai  type| 
^£1.  XVIII).  ti'or  tne  arcnitect  who  questions  those  grand  r 
ruins,  and  who  seeks  to  deduce  therefrom  tne  principal  iia- 
63,  ail  is  a  matter  of  surprise.  What  is  striking  at  first 
àce  the  enormous  dimensions.  Bailt  of  eut  stone,  tne  coiamosl 
are  suf f ioiently  large  for  a  man  to  enter  and  stand  witain 
the  nollow  of  one  of  the  flûtes-  yet  wnat  is  still  more  as- 
tonishing  is  the  strangeness  of  its  arrangements.  ïne  tajijlel 
is  pseudoperipteral  in  tne  proper  sensé  of  the  word;  out  h 
wnat  we  iiave  not  seen  at  Selinoate,  tae  coluinns  on  tne  LY^D 
principal  façades  are  seven  in  numoer,  a[?a  tnese  supporus, 
liKe  those  also  of  the  latéral  porticos,  cylindrical  axbc;r- 
nally  and  rectangular  internally,  are  engaged  in  a  waii  Gnao] 
extends  around  the  promenade.  îhis  wall  fiils  tne  intercoi- 
umniations.  It  appears  that  only  two  of  tnese  remained  opan 
at  the  eastern  end  to  give  access  botn  to  tne  sanctuary  -ina 
to  the  wide  gallery  tnat  surrounded  it  on  ail  sides.  Ine  ar-| 
rangement  of  the  cella  was  no  less  peculiar.  l'he   interior 
was  divided  in  three  aisles  of  nearly  equal  width  by  raasoiye| 
pierr  joined  together  oy  a  thick  partition  of  stone.  Aoovs 
thèse  piers,  instead  of  the  upper  orâer^.,  tnat  supports  o 
tne  ceiling  in  the  great  temples,  seem  to  hâve  oeen  stataes 
of  atlantes;   from  the  remains  of  thèse  figures  scattered 
over  tne  ground  among  the  ruins,  tne  édifice  must  nave  rece-j 
ired.iihe  name  of  the  temple  of  Giants,  dy  whicn  Ht  is  ^ùonu 
in  the  country. 

Ko'te  1.9,4v)3i,  KoWv\.t\|,  rema\a^  ot  ^.ïve  arr anè.^-w.etvX.  o\    tï\6 
vxp^er  çar\,8  o^  ^'^a  t> u \. \, à \. t\ é, ',  \,\vetv  \)\^  Vvv^pot,\\es\.a  \2,    cxsaV-l^aà 

c.OTvâe-otvjkr e  xa  a^vW  t^tt\  ï^oat  proba^iVe  ot  o,\,V  ...at  Vxaoe  t)e8^| 
mo.àLa  ou  ttxva  avi^oject. 

i^ithout  leaving  Sicily,  we  could  much  extend  tnis  list; 
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t/ûe  Goastructors  dï    western  Qreece  seem  to  ûave  uaaertaKea 
tûe  task  ûot  to  copy  serviieiy  tûe  modeis  offered  tûeoû  oy 
tae  most  celeoratel  édifices  oï    tûe  jaotner  country.  àavc 
tûe  atteœpts  tnat  tûey  made  to  attain  originaiity  aiways  o 
oeea  croifïQed  oy  complète  saccess?  In  tûese  essays  at  panidil 
iQventioQ,  is  tûere  not  sooaetijies  oetrayed  an  ainoition,  inatl 
deceives  itself  in  tûe  effect  of  the  îDetûods  proposed?  Is 
tûere  not  sometûing  caiiea  provinciaiism  m  iiteratare?  Ae 
can  oniy  propose  tûe  question  nere  /ïitnoat  soiving  il.  lu 
saffices  as  to  nave  gi^en  o/  tûe  exauîpies  cited  aoove  aa  i 
idea  of  tne  independence  vïitû  .yûicû  in  tnose  distant  quart- 
ers  of  tûe  orecian  rvorld,  tne  arcnitect  has  treated  tûe  ûq- 
eme,  wnose  fandaiEental  eleaients  «ère  furnisned  to  ain   oy  2 
ais  predecessors,  oy  tûose  artists  wno  created  tne  type  or' 
tne  ûoric  teiDple,  mucû  Defore  tnose  colonies  rêve   founaea. 

In  tûis  Onapter  we  nave  already  nad  occasion  to  refer  13 
tne  plates  witûout  text,  wnere  are  presented  tne  resulLs 
of  ¥>nat  i»e  terai  tne  anaiytical  study  of  tûe  Doric  teoipic. 
(IV-VII).  Pûose  plates  form  a  séries  taat  ftili    oe  contiriaîa 
in  sdcceeding  voluaes,  and  /vhich  will  permit  one  to  ioii3-> 
tae  développent  od  Greex  arcaitecture  in  its  two  priaci.ii 
modes,  '^e    saall  give  nere  very  oriefly  sojie  necessary  in:!- 
cations;  tney  fiill    give  tae  reason  for  tae  orier  in  i\ai2:i 
tûose  représentations  succeed  eaca  oLaer;  eaca  01  taej.  /-ni 
De  definite;  one  wili  know  tae  subject  ani  tae  .neanin-,  i.ia 
can  appreciate  taeir  interest. 

ixplanation  of  Plates  Iv^  to  VI. 

IV'.  Ine  plate  represents  a  oirasey.  perspective  of  tae  - 
:ierâion  arter  tae  gênerai  irav.iûgs  oi  ûSi-pfeld.  Olyjipii. 
3aadeûKai§l*er.  Vol.  I).  lae  édifice  is  eut  at  acout  tûe  iici- 
gût  reacaed  at  tae  ôi^e  of  tae  excavations  oy  tae  existmi 
parts  of  tae  worK.  Taere  are  snown  tae  peculiarities  taaL 
caaracterize  tae  suostracture  of  tae  temple  and  tae  consu- 
raction  of  tae  walls  of  tae  cella.  lae  coluains  are  figarei 
with  tae  différences  in  diameôers  taat  aa  accurate  measarî- 
ment  of  tne  temple  allows  to  oe  given.  l'ae  -ieraion  is  t,:.e 
most  ancient  Greek  temple  tûat  ne    Know;  now  as  proved  cy  '^ 
tûe  View  in  question,  it  already  présents  tae  tarée  esse.r^- 
ial  traits  taat  caaracterize  tae  ûoric  temple,  suça  as  i'^ 
appears  in  tae  édifices  oi  tae  5  ta  century  in  its  nooleî"- 
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aod  flûost  fiûisaed  form.  Thase  traits  are:--  1,  tae  peripter- 
ai  arraagemeQt;  2,  tae  coexisteacs  oï    ti«o  prooaoses,  in  ir- 
DQt  âQd  in  rear;  3,  tae  présence  of  an  internai  colonaaie. 

V'.  Birdseye  perspective  of  tne  temple  of  Poséidon  at  Paas- 
tum  acGording  to  tue  ooeasurements  of  LaDroaste.  Tne  eaifioe 
is  eut  for  Lne  cella  aoove  tae  frieze  and  for  tne  siaes  iq 
tne  course  aoove  tne  comice.  Por  tne  rear  façade,  tne  vien 
gives  tne  tympanum  and  tiie  copings  oc  tne  pediment.  As  cney 
still  exist  in  tne  différent  courses,  there  are  indicatc:i 
everywhere  tne  recesses,  that  served  for  inserting  tne  liu- 
bers  of  tne  carpentry.  iVnat  especially  resalts  frooi  cois 
View  is  tne  independence  of  tne  two  entireties  tnat  rord: 
tne  portico  and  tne  cella. 

\/I.  Sestoration  in  ûirdseye  perspective  of  tiae  carpent-r/ 
of  tne  temple  reconstructed  according  to  the  gains  inaicit-ed 
in  Plate  V.  y'ig.  1,  a  général  arrangement  and  constraciiDa 
of  tne  portico  surrounding  tne  temple.  ?ig.  2,  tne  ceiimg 
of  pronaos  and  cella.  Oarpentry  of  pronaos  .  Carpentry  o:' 
tne  portico. 

\/lI.  ^igs.  1  and  2.  Koofing  of  pamted  terra  jotta.  I. 
tiles  and  cresting  of  tne  treasury  of  oeia,  perspective  ij- 
cording  to  tne  geometricai  drawings  of  Ô3rpfeid.  (JlyiLLit. 
BandenkmS,  er.  ^ol.  I,  pi.  41).  2.  l'iles,  gatter  and  aporr 
corona  of  temple  G  at  Selinonte  in  perspective  accorain-  i^ 
tne  geometricai  dra»ings  of  DSrpfeld.  IJecer  die  ^^erwenaian^ 
von  Terrakooten  am  Geison  und  Dacn  griecaiscner  SaawerK: .  iii)l 


:?,■ 


3.  ^estoration  of  tne  wooden  coffers  of  tne  porLi-o 


of  tne  temple  of  Paestum. 

?ig.  4.  Oons traction  and  détails  of  ône  same  coffers. 

?ig.    5-    iïîarDle   coffers    of    temple   of    Ineseus. 

?ig.  6.  Sonstruction  and  détails  of  tne  same  coffers. 

?ig.  7.  Coffers  of  t,ae  latéral  porticos  of  tae  temple  ai' 
Sassae  according  to  Blouet.  (.expédition  ia  Moree,  Pis. 13, le). 


.inô 
.nd^ 


A.  Govering  central  acroteria  of  tae  teiuple  of  igina,  re^r 
vie»  according  to  Darm.  Criandoncn,  p.  153)- 
3.  Same  acroteria,  front  vie/r. 

C.  Angle  acroteria  of  the  temple  of  :!igina  according  ta  - 
Darm.  (tianaoucn,  p.  135)» 

D.  Angle  of  temple  3  at  Selinonte,  perspective  vie*  ajc^i 
ding  to  the  geometricai  drawings  of  HitLori.  (  Arcni  tec  lac:; 
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antique  de  ia  Sicile,  pis.  22-26), 

Ë.  Temple  of  Sgiaa.  Perspective  section  of  Lne  pedioieac, 
sûowing  tiiat  the  figures  are  detacned  at  tne  back. 
5»  'i'ûe  ïreasuries. 

la  tne  principal  religious  centres  of  Greece  and  aroana 

tne  great  temples,  that  of  Zens  at  Olympia,  those  of  Apoiio 

at  Decpûi  and  at  Delos,  one  finds  arraaged  in  groups  on  a 

terrace  or  aiong  tne  sacred  way  or  the  route  traveled  oy  t 

the  processions  to  reach  the  thresholds  of  those  illustrioas 

sanotuaries,  are  small  édifices  in  whion  by  their  foroi  and 

by  the  inscriptions  collected  tnere,  aàso  by  the  position 

occupied  on  the  ground,  are  pecognized  what  Pausanias  cails 

"1 

tne  treasuries.  ('Plate  XX).   There  the  Greek  cities  deposi- 
ted  behind  grilles  and  gâtes,  tnat  could  be  opened  only  oy 
tne  aid  of  che  guardians  appointed  to  tnat  office,  those  vo- 
tive offerings  which  could  not  be  exposed  in  tne  open  air 
without  injury;  there  were  piled  ohe  statues,  reliefs,  stè- 
les with  tceir  dedications,  coffers  inlaid  witn  ivory  aai 
precious  metals,  vases  of  gold  and  silver.  Tnis  naine  of  or- 
easury  in  those  sacred  places  was  that  applied  preferaol/ 
to  buildiags  of  tnis  sort,  wnicn  it  suited  in  ail  points. 
Polemon,  a  oraveler  more  ancient  and  more  iearned  tnan  -^aa- 
sanias,  employed  tne  /ford  templer  for  taese  édifices,  m  ^ 
what  he  wrote  on  Olympia.  Indeed,  by  tneir  parpose  as  by 
tneir  appearance,  tne  treasuries  were  liKeï?ise  true  te^pias 
in  their  way. 

Ko^e  1.9. 40'?.  "î^e-  f\.ê,vjLres  0  (\  t'vxeae  pactes  are  a\\.  \iorrc^cai 

■tt\e^  are  9r^8e^■t^à  5.\  ^  ^  er  ea-t\<à  .  !..  "îerrace  ot  ^^a  treasuries. 
^\,  ot  S>\c«^oa*,  ^,  3 ,  \^'^VL^o^ûa  c\X,\e3',  4,  S^^racviae*,  5,  açi\,àavi- 
ro^;  6,  B^'z,at\-t\,\jkTO,',  7,  S^bar\,3*,  8,  C\^reae',  9,  ^j^e  \.apot\.te',  1^, 
Se\.\.aou-te,  li,  i4eèara\  12,  GeVa*,  XIll,  ttxe  ^zv^'\ox\\     XVI,  l 
ttve  Sxeàra',  XY ,  \.x\.z    i^etroQu")  . --  2^  pera^^-c-^^^'S,  ot  Vreasiaro) 
ot  3'\c>ioa',  3,  p\.a(\  ot  treaaar^  ot  3.e\.a',  iv,  'ç>\'aa  o^  ^.reasarv^ 
ot  )^eé,o.ra',  5,  p\,aa  o^  treaaar»^  ot  SVci^on;  ô,  \,\.tt\.e  Xreasar^ 
a^ar  t\\a\,  o^  S\.c^otv*,  7,  Gap\ta\.  ot  aa^te  ot  trea8ur\^  o^  V.eèa' 
ra,  ^er apec\.\.oe',  8.  eaé,^4^^  ooVvima  ot  treaaary^  ot  GeVa"^  . 

Ko-te  2.^.407,  î'raé.tftea.  H\.at.  Graec.  ot  ^*     >^a\.\.er.  VoV.  ^^^' 
p.  108;-  Po\etaoT\.\.a  ^r  a4'^€'^^•'ta,  ao  .  -i-^.  foVei^OTv  v^e^A.^,oas  ^-^Z' 
auoa  ot  V^eta^oate  aaà  tïve  aaoa  o^  B^  2,aa\\,vi\^,  aa  yaeVX,  aa  x.ae 
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ère  voere  tvao  \,reaavir*ea  t\\ere. 

iodeed  tne  treasuries  were  born  from  tae  same  sentimeat 
as  the  oeiebrated  temples  around  which  taey  sacoessivel/ 
arose  iiite  so  many  annexes.  Doabtiess  ttie  treasories  were 
not,  iiKe  ttie  temple  itself  the  proper  hoase  of  the  god;  /st 
tne  god  'fia.3    présent  there  in  the  sensé  that  he  was  the  owq- 
er  of  ail  valaable  oojects  oontained  in  that  chapel;  ne  nad 
tnere  his  stores  and  his  équipaient.  In  tnis  way  the  treasur^ 
partiîCBjbpateà  in  the  religioas  character  of  the  temple;  it 
was  like  it,  the  aïonument  of  tne  piety  of  an  Içntire  peooie. 
The  resemblance  does  not  stop  there.  3n  ooth  sides  tne  arr- 
angaaients  are  similar  in  tneir  main  lines.  n^^^^^iin  treasur- 
ies are  only  composed  of  a  simple  square  room  (?1.  Xa,6); 
Dut  wiiere  the  édifice  aas  found  its  entire  development,  it 
Gonsists  of  two  rooms  liKe  the  temple,  a  rectangular  oci'-i-.LO- 
er ,    tne  naos,  and  an  open  vestibule,  tne  pronaos  (Pi.  aa, 
4,  5).  ïiie  différence  is  in  the  very  reduced  dimensions  jl 
tne  treasury;  so  that  the  column  does  not  play  nere  suça  dn 
important  part,  as  tnat  attriouted  to  it  in  tne  temple,  lae 
cella  of  tne  teeaèary  i8c78rjî:;.n2D]?;)w;  tnere  is  no  need  oi 
Golumns  placed  in  tne  interior  of  the  room  to  support  ils 
ceiling.  l'ne  vestibule  is  in  tne  same  proportion;  it  saiEi- 
ces  there  for  two  columns  set  oetween  tae  ends  of  tne  «aiisj 
that  are  decorated  by  antes  of  very  oareful  exécution  Ir^i. 
XX,  /).  ?inally,  tnere  is  no  place  to  surround  tnese  aarroB 
cellas  Dy  an  externai  arcaie,  a  docoration  that  would  not 
hâve  been  in  accord  «ita  the  smallness  of  tne  buildings,  û 
Besides,  to  enlarge  tne  structure  thus,  space  was  lackinî; 
it  was  very  sparingly  ailottel  in  tne  sacred  enclosure,  oaaî 
'(^as  even  encumoered  oy  oeing  filled  by  secondary  temples, 
porticos,  altars  and  statues.  ïïacn  city  of  some  importants 
ffistied  to  hâve  its  cnapel;  eut,  it  must  De  contented  «ita  ^ 
very  limited  area.  The  l'reasuries  «ère  crowded  against  ei^n 
otner,  almost  to  touch;  they  left  only  narro//  passages  ai' 
ween  tne  m  at  the  sides.  Like/rise  even  h  hère    there  was  spiiJ3 
to  place  a  portico  in  thèse  passages,  it  would  not  hâve  oset 
visible.  3ne  could  find  a  free  space  to  erect  columns  oni/ 
on  tne  façade  oefore  the  vestibule;  again,  where  are  foani 
assured  traces  of  a  prostyle  arrangement,  it  is  shown  tnit 
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1    1, 
thise    was    added    iater      That    is    certainiy    tne    case    for    tae 

treasary    of    Geia    at    Olympia,    as    lemonstrated    by    tiie   caicpar- 
ative    stady    of    tae    fragûQents    of    tne    ceila   and   of    tnose   or 
tae    portico    (Pi.    XX,    3).    i-'Qere    tne    portico    is    iater    by    dDout 
a   ceatary    tnan    the    body    of    Lhe   édifice;    the   masoary   differs 
in    the   two    parts.    Berhaps    what    gave    the    idea   of    that   addit- 
ion   was    the    square    forai    presented    by    tne   celia.    in   adopLine 
tnat   form^    tney    ensared   a   more    spacious    area    for    piacin^^   l 
tne   offerings;    but    even    if    tae   latéral    waiis    were   exteniei, 
one   would   not   nave    tnus   obtained   an   arrangement   as    famiiiar 
and   consequentiy    as    pleasing    to    the   eye    as    that    of    tae   .ue^- 
aron;    the   appearance    remained   awKward   and   coid.    fney   dedired 
to    correct    tnis   defect    by    erecting   before    tnis   chaiooer    a  3 
colonnade,    that    //as    connected    to    tne    principal    ouildin^   oy 
t<¥0   columns    attaohed    to    tne    ends    of    tne    waiis   of    tne    Qiioj. 
(Pi.    XX,    3).-^ 

Kot,e    i,y,/v0  8.     1(\    X\\2,    reat-oreà    pVa.t\    o^     'i\\ô    terrace    o^     lue 

\,cxvj.r  a.\,\,OT\    à^  OVi^m^xa,     1889,     9.     122,     128Vi"ou'i    l^eae    reator^t- 
\.ox\a    ào    wot    aee'it^    to    \)e    aufaox*  \.xe(i    0^    àfa\B\a'àa    wvaàe    aX,    lue 
pVaoe.     ^Olv^^pta.     'îa^eX^^o-aà    1,     Pla.     2.1,     32^.     OaX.»^    cxt    t\\e    'iv- 
eaavxv-^    ot    ^eVa,     t\\,e    a  apporta    ot     t\\ta    porttco    \vaoe    la^t    tai\,r 
tï^pr eaatoiva    oa    tv\e    at^^tobate. 

Kote    l.p./v'i^l.    Ot\\er    Iveasvxr  \,ea ,     ^ov    exampte    tVv.at    o^    l^'.eti- 
poate,     approa.c\\    tVvô    aquare    ^orm. 

ïverywnere  else  tne  type,  to  ^^hich  adnered  tne  arcnitecbS 

of  the  treasuries  of  Olympia,  is  tnat  whicn  ^itruvius  c-Jiis 

the  an  te  temple  (Pi.  XV.I).  Tne  temple  and  tne  treasur/  ca.î.a 

from  the  same  architectural  type,  tnat  of  the  megaron,  ^  '^ 

type  that  tne  treasury  could  reproduce  in  its  most  eieijea'^i" 

ry  form,  according  to  its  subordinate  function  and  smaii  .v 

temple     .       .  ,  .  , 

widtn;  but  the  tXicassKK  existed  /*itn  its  essential  cnarsioo- 

eristics  long  before  tne  time  waen  tne  first  treasuries  .vare 

buiit;  the  t'^o  regarded  as  most  ancient,  those  of  oyDaris 

and  of  Gyrene,  appear  to  date  at  tne  middle  of  tne  6  tn  zeû- 

tury.  By  considering  only  tne  plan  of  the  treasury,  one  ao' 

uld  De  tempted  to  find  for  it  an  appearance  more  archaic  i 

tnan  tnat  of  the  temple;  but  that  appearance  vanishes,  smn 

one  measures  and  restores  it,  and  attempts  to  represent  il 
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in  élévation,  as  it  was  at  Olympia  and  at  Delphi  ia  tae  inosti 
oapetui  exaoïples.  One  tiien  sees  it  distinguisaed  from  tae 
contemporary  temples  only  by  its  very  redaced  dimensions, 
and  by  the  simpiicity  of  its  gênerai  arrangement;  but  ii  r 
receives  the  same  décoration,  one  as  rich  and  composed  ot 
the  same  éléments,  painting  appiied  on  the  stucco  colores 
tne  coffers  of  the  ceiling  and  the  différent  members  of  t 
the  entablature,  when  tne  stone  is  not  concealed  oeneatn 
coverings  of  polychrome  terra  cotta,  as  on  tne  treasury  of 
Gela.  Tne  Doric  frieze  extends  above  the  architrave  on  tae 
façade;  even  sometimes  as  on  the  treasury  of  Sicyon,  tne  r 
row  of  triglypns  continues  under  the  cornice  entirely  around| 
the  édifice  (Pi.  XX,  2).   Like  tne  temple,  the  treasury  nas 
a  pediment.  In  the  tympanum  of  one  of  tnese  pediments,  taat 
of  the  trasury  of  iâegara,  tne  sculptor  has  grouped  figures 
tnat  arouse  the  idea  of  the  power  and  triumpns  of  the  qo i 
revered  at  Olympia;  they  represent  the  victory  that  Zeus  jd- 
tained  over  tne  Giants,  powers  of  disorder  and  of  evil. 

•Ye  hâve  borrowed  from  tne  ruins  of  Olympia  al  i  tne  ex^i;-- 
les,  that  nave  servsd  us  in  giving  an  idea  of  tnis  aoruiai 
type;  this  is  oecause  tne  treasuries  of  Oly^npia  are  tne  j.ùy 
ones  yet  accurately  described  and  illustrated  in  tneir  en;- 
irety  and  détails.  At  Delos  between  tne  temple  of  Apolio  :i 
and  tne  portico  of  tne  Horns,  tnere  nave  oeen  measured  t;i5 
traces  of  six  little  édifices  tnat  appear  to  nave  nad  tne 
same  purpose.  In  gênerai  they  took  the  form  of  tns  temple 
with  antes;  but  we  know  them  only  by  a  gênerai  plan  on  //oi" 
ch  the  arrangements  are  indicated  at  a  very  small  scale. 
As  for  Delphi,  we  know  from  Pausanias  thaï  the  treasuries 
of  tne  principal  Grecian  cities  there  oordered  tne  sacrei 
way  that  ascended  to  the  temple  of  Âpollo,  and  to  judge  ir- 
om  the  treasury  of  the  Atnenians  and  tnat  of  the  Cnidians, 
wnich  récent  excavations  hâve  so  fortunately  uncovered,  ir^- 
ese  chapels  were  more  sumptuously  ornamented  at  Delphi  tiiâa 
at  Olympia,  the  sculptor  lent  his  aid  tû  tne  architect  ^nore 
largely  there;  but  if  the  reliefs  that  carved  hâve  alreai/ 
commenced  to  attract  the  attention  of  archaeologists,  tnere 
hâve  yet  been  published  neither  plans  nor  élévations  of  ta- 
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tbose  buildings.  Accordiag  to  the  brief  reports  of  M.  Homoll 
tûese  OQ  tne  ivhoie  preseat  ttie  saaie  characteristics  as  Laos 
acGODQpaoyiQg  tûe  other  great,  sanctuaries  of  Greece.The  dis- 
Goveries  that  France  iias  made  at  Delphi,  when  we  are  permitl 
ted  to  use  the  work  so  impatiently  expected,  will  not  compe] 
us  to  change  anything  in  the  disposition  of  the  treasuries 
that  we  hâve  given. 

à^  *^t.^eT\ea  âtatvô  ^We  àe  DeVos,  Ç\..  1  ^lu  Cocce\,\,\0'a  des  G 
con"^  erence  àe  \  ■•  îixpoa\.tVoxv  \aterïva"\,e  àe  1889.  1890). 
t>.  ffoundations  and  Styiobate. 

poundations  are  required  for  the  temple;  if  it  nad  not 
been  solidly  seated  in  tne  ground,  the  equilibriuiD  of  tne 
structure  vould  hâve  been  at  tne  mercy  of  the  Isast  setLiô-] 
ment;  tne  narmony  ootained  oy  subtle  comoinations  and  cy 
careful  exécution  would  soon  hâve  been  destroyed.  How  did 
the  Greeks  undertake  to  guard  against  tnat  danger?  Is  tne 
care  for  perfection  that  one  admires  in  many  of  tneir  wdtks 
marked  as  itrongly  in  the  suoterranean  parts  as  in  tne  vis- 
ible portions  of  their  édifices?  Data  are  wanting  bo  repiyt^ 
tnat  question;  in  tne  course  of  tne  excavations  that  hâve 
relieved  more  tnan  one  temple  from  its  ruins,  men  nave  naa 
occasion  to  lay  oare  its  foundations;  tney  hâve  oeen  aoie 
to  study  them. 

Ko\e  2,. p. 412-.  >l^03\  oY  ^^e.  ^acta  è,N-oe(\  ^^^  \xa  are  ^ovro\iiei 
^rom  Durm  l^'û^e  BauV,uaa\,  àer  (avxecHea,  2  uà  eàVtvoa,  1895, 
p.  66-71'),  lt\  t\\e  C\voLp\er  ot  t\\(i\,  exGe\\,etvA.  maixuaX  et\X,\,\.\-eà 
ÎUTviicxmew'X.e  \»\\\,  \>^    ^owr\.à.    vaore  àetaWs  axvà  ?\,|a.  ■fuarv  are  z 
Gonipr\,8eà  \,u  \,\\e  p\aT\  o^  our  booV..  Va  \xaoe  l.xoea  \\ere  onVv^ 
tYve  eaaeatxaYa . 

iïhere  as  in  Sicily,  the  temples  are  built  of  a  very  coarst 
tufa,  the  same  stone  was  utilized  for  the  DOdy  of  tne  stra; 
ture  and  the  foundations.  On  the  contrary,  when  the  tempi3 
was  of  marble,  they  were  contented  with  a  more  common  mate- 
rial  for  the  latter.  Thus  at  the  Parthenon  the  stone  for  t 
tne  courses  Duried  in  the  earth  was  not  taken  from  Penteii' 
cos;  it  was  brougnt  from  tne  quarries  of  the  Piraeus,  nearei 
and  more  easily  quarried;  it  is  a  very  compact  limestone. 
L^othing  more  natural;  ail  that  one  nas  tne  right  to  demani 
from  tne  material  used  for  that  purpose,  is  that  it  resists 
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weii  tne  pressures  supported  and  the  dampoess  of  tae  groandj 
Tnis  same  cQaracter  of  ecoQomy  is  again  t'oand  in  the  arran- 
gements tnat  were  adopted  for  the  iower  construction  of  éd- 
ifices; the  architect  bas  coatented  himself  witn  tae  strict-l 
iy  neoessary.  Tnere  are  foundations  oaly  beneath  tûe  stra3t-| 
are;  the  voids  in  tne  monuaieat  correspond  to  voids  in  tne 
foundations,  A  fipst  wall  bears  tne  stylobate;  other  subter-| 
ranean  walis  correspond  to  the  waiis  of  the  celia  and  those 
tnat  form  tne  pronaos  and  opisthodome.  i ?ig.  213,  Plate  IV). 

l^hese  same  walls  are  far  from  presenting  everywhere  tne 
Kiad  of  masonry,  that  seems  abie  to  give  the  oQOSt  perfect 
solidity.  There  are  some  in  nhioh  eut  stone  appears  oniy  in 
tae  form  of  piers  between  which  the  spaces  are  filled  oy  r 
ruboie  set  in  a  mortar  of  mud.  ÏÏisewhere  tnose  voids  ara  o 
only  filled  by  ruboish  and  stone  spalis,  cast  in  at  ranao.n. 
Suça  procédures  oetray  a  certain  naste-  if  taey  do  not  seem 
in  gênerai  to  hâve  compromised  the  staoility  of  tne  tempies, 
it  is  beoâuse  the  constructor  has  found  there  almost  ai.va/3 
the  living  rock:  at  a  very  siigût  depth;  tne  consistence  of 
tnis  rock  furnished  the  best  of  ail  bases  for  its  foundat- 
ions. Unf ortunately  it  did  not  everywnere  présent  a  horizon-] 
tal  surface;  its  crest  could  form  a  oroKen  Une  or  incline 
rapidly  in  places.  They  taen  saw  tneaselves  required  to  toi-| 
low  it  in  ail  its  variations,  which  led  to  givyig  tne  suos- 
tructure  very  unequal  heignts  in  tne  parts  of  tne  structure. 
l'nis  is  waat  we  snall  aotably  find,  when  we  study  tne  Paron-I 
enon.  We  snall  see  to  what  depth  it  was  necessary  to  desoeoll 
on  the  western  feont  end  and  at  tne  southwest  angle  of  tae 
temple  to  reacn  the  rock,  on  which  tney  desired  to  place  L 
the  foundations  of  the  powerful  édifice. 

One  cannot  cite  anotner  example  of  such  a  consideraole  w 
work;  out  still  tnere  are  différences  tnat  resuit  from  trie 
form  and  composition  of  the  ground.  The  front  part  of  tae 
Beraion  of  Olympia  nas  for  ground  the  Ded  of  hard  and  con- 
pact  sand;  tnus  it  has  no  foundations  there,  so  to  speaK; 
in  the  pronaos  thèse  are  reduced  to  one  sunken  footing  coa- 
rse  oeneath  the  last  visible  course.  3n  the  contrary  tocard 
the  west,  the  temple  is  placed  on  a, bed  of  gravel  and  peoo- 
les  orought  oy  the  torrent.  ?rom  the  point  where  tnat  depos- 
it  begins,  the  foundation  assumes  importance;  baneath  tne 
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styiobate  aad  tûe  wali  of  tne  celia  it  ûas  a  depth  of  3.5 
ft.  aad  a  widta  of  12.7  ft.  (Plate  17).  At  Delphi,  it  was 
fouQd  witù  surprise,  that  the  temple  of  Apollo  was  placed 
on  a  séries  of  low  ohamoers  aad  corridors,  taat  formed  a 
sort  of  sabterraaean  story  beaeath  the  stylobate.  Althouga 
tne  moQumeat  oelongs  in  a  distant  âge,  ail  necessary  precau-| 
tions  were  taken'  it  also  seems  singalar,  tnat  in  certain 
édifices  of  more  récent  date  such  as  treasuries,  tne  loana- 
ations  were  execiited  witn  visioie  négligence,  l'nere  are  soiel 
in  which  they  are  oniy  made  of  great  psDûles  cast  in  disor- 
der  oeneath  eut  stones.   Those  chapels  witn  taeir  snort  jo- 
iiuias  and  very  tnin  walis  were  not  aeavy  to  support;  oesiaes 
they  were  ail  grouped  on  the  saoïe  terrace,  Ihat  rested  ai 
tae  rear  against  tne  mass  of  the  hill,  and  in  front  strj.u 
retaining  walls  enclosed  its  entire  length.  Ihis  was  taere 
a  coainQon  base  for  that  séries  of  buildings,  waich  ensurej 
tûeir  duration. 

If  wnere  the  temples  hâve  oeen  arected  on  the  rock,  tni 
explorer  aas  usualiy  found  every  facility  to  inspect  tns  : 
foundations,  tais  usualiy  oecomes  very  difficult,  waen  ai 
attacks  édifices,  tnat  were  ouilt  on  tae  low  and  wet  uiaiu. 
If  one  desires  to  go  very  deep,  water  invadss  his  bren^aes. 
l'nat  occurred  in  13/  ..  t:o  rtood  in  ais  excavations  at  ipnesas. 
It  would  nave  oeen  very  interesting  to  oe  aole  to  closeiy 
examine  the  substructure  of  the  ceieorated  temple  of  kritir 
is.  One  a'ould  like  to  know  now  the  oreek  architect  modiiiîi 
his  procédures  to  adapt  tnem  to  conditions  so  différent  irai 
tnose  ordinarily  employed  in  nis  work.  As  ?liny  assures  lo, 
is  it  true  that  the  reason  for  the  cnoice  of  tnat  site  wis 
tae  idea,  taat  tae  édifice  estaoiisned  on  taat  narshy  aroana 
would  tnereoy  oe  oetter  protected  against  earthquakesV  ■'':; 
are  ignorant  of  tais;  but  tnere  was  preserved  the  meoiory  ji 
Works  executed  for  tne  purpose  of  creating  an  artificiai  :^i 
in  tnat  muddy  soil,  on  which  to  place  tne  lounaations  oi    ^ 
tne  temple,  f^nat  served  to  compose  that  oed,  it  is  reiaisa,. 
was  a  comoenation  of  pulverized  caarcoal  and  Iocks  of  wdd^. 
Ine  assertion  may  seem  strange;  yet  it  does  not  seem  eatire' 
ly  inaccurate.  At  the  very  bottom  of  wells  sunk  against  une 
f 00  u  of  tae  wali  of  tne  ceila,  Vood  at  least  found  cnar^3>i, 
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if  not  wool;  that  formed  at  those  points  a  iayer  of  aDoai 
2. /6  ias.  ,  wQicû  was  oomprised  Det»»een  tvro  siigntly  taicKer 
iayers  of  a  sort  of  oement  or  oiortar.  As  for  cne  foundati- 
OQS  properiy  so  oalied  piaced  on  that  triple  Ded,  taey  were 
only  aade  of  stones  of  saaii  dimensions,  wûere  they  were  e 
examined. 

Kote  1  ,^ ,  k'^k  •    ^ooà,  Cvscoxaerxea  ait,  ËçVveEvvô,  \.ac\.vxà\,c\é  lu,e 

Kote  i.ç.ivio.  t>V\,a^.  K.  A.  XXXVl.  21. 

We  coiild  maitiply  taese  reœarks;  tney  wouid  aii  ieave  l;i9 
same  impression,  i'ne  Greek  oonstructor  nas  not  oeen  intc;riDr 
to  hiiDseif  in  tnat  part  of  nis  tasK;  out  ne  dia  not  levoce 
investigation  and  iaxary  to  it.  Pernaps  except  tne  Parcainoa, 
rvnere  aii  parts  Df  tne  Novk   and  even  tne  ieast  détails  i^^iu- 
fest  tne  nigii  amoition,  that  presided  over  tne  noble  ea-:;i- 
prise,  ne  Nàs    satisfied  oy  tne  strictiy  necessary. 

^'itn  tne  stylcoate,  *vnicn  is  tne  visioie  oase  of  tae  Sii- 
fice  as  tne  foundation  is  its  ooncealed  support.  Lue  exiJi- 
tion  of  tne  masonry  becooies  more  oonstantiy  regalar.  l^'ro.L 
tne  time  tnat  tne  ouilding  commences  to  leave  tne  ù,vo\iùj, 
tne  arcnitect  imposes  on  tne  worKmen  metnods  in  accord  si'^2 
tne  cnaracter  of  tne  monaoBent,  that  tne  city  consecrates  13 
tne  god,  beneatn  wnose  protection  il  is  piaced  oy  tae  ev-zj,- 
tion  of  tne  temple. 

îverywnere  a  séries  of  ample  steps  connects  to  tne  ôr^arj 

tne  top  of  tne  styloDate,  tae  platforïï  on  -vnicn  rests  tn^ 

feet  of  tne  coiumns;  Dut  tnose  steps  do  not  nave  tne  saxe 

number  everywnsre.  In  some  temples  of  Sicily  tnere  are  ti/s 

and  even  six;  tne  last  fleure  is  reacned  in  tne  temple  3i 

Zeus  at  Aôrisente.  Temoles  C  and  ^-^  at  oelinonte  nave  four. 

"   "   2 
^tPiate  XXI,  3).   Jne  counts  only  two  on  tne  temple  of  devj. 

at  Olympia  ^Plate  Iv),  and  on  tne  temple  of  l'neseus  at  Au-- 
ens.  ïnere  are  tarée  on  tne  Partàenon  and  on  most  temples 
of  tne  3  tn  and  4  th  centuries  (Plate  XXI,  1  to  13).  ^Hl 
tnree  steps  is  ootained  tne  proportion  oet/jeen  tnose  con- 
tinuous  suDstructures  and  tne  rest  o)^    tne  édifices,  tnat 
oest  satisfies  tne  eye  of  the  spectator;  but  tnese  variati- 
ons only  nave  a  secondary  importance.  Ine  principle  alwayi 
was  tne  same,  tne  arcnitect  al/ïays  sougnt  tne  same  effeci, 
wnen  ne  inserted  tne  stylobate  between  tne  ground  and  tae 
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iiving  Works  of  the  temple. 

àe  ÇcxeaXam,  pV.Ill.  --  2.,  a^ter  B\,o\xet,  *X9e.à\,\,\,OT\  àa  i^oree, 

YV,     'pv.     30,     --    4i     at^er    ka^.    \,aeà,.    v>Vva\>.    IV.,    p\,.     4.--    ^, 

^rot^.  aa-^,.  pXa.  36,  37.  --  A^^er  Garuver,  "îetAp.  àe  3uv. 
9CV(\\\e\.V,  PVaa.  2,  B.--  A-^ter  OQp^e\,à,  0\,;^mp\.aL.  Bavxà.  1,  çV, .  ô. 

On  some  édifices  thèse  steps  ofteo  hâve  aneqaai  heights. 
Tiius  on  one  of  tne  teœpies  of  Selinonte,  the  steps  measured 
from  trie  ground  haye  successive  heights  of  15. 3^,  17.72, 
23.23  and  19.29  ins.  Where  there  are  oniy  two  or  three,  tuey 
iiave  the  saine  heights,  tnat  according  to  the  importance  af 
the  (Donament  vary  from  ?§.75  to  23.62  ins.  Most  freqaentiy 
they  présent  a  séries  of  plane  surfaces  eut  at  right  angles. 
Slsewhere  and  particularly  in  several  monuments  of  Italy  and 
Siciiy  the  steps  présent  a  iess  simple  arrangement.  At  Paes- 
tum  and  Netnea,  behind  each  tread  parallel  to  the  ground  is 
noted  a  recess  sunk  in  the  riser  (Pi.  XXI,  1,  2).  Ferhaps 
it  ^as  desired  to  mark  better  the  séparation  of  the  steps 
by  this  band  of  shadow.  Slsewhere  the  tread  is  sligntly  aoi- 
lowed  and  stops  at  a  little  border^f ormed  by  the  vertical 
riser  (Pi.  XXI,  4).  Again  elsewnere  there  is  a  swell  at  aù- 
out  the  third  of  tne  riser  ("*1.  XXI,  3).  3n  other  stylobatssi 
iower  recesses  are  not  continuons;  they  stop  at  certain  dis- 
tances, so  tnat  from  top  to  bottom,  ohe  vertical  joints  iiay 
be  made  on  a  plane  surface  (Pi.  XXI,  5)»  îhose  examples  were 
not  followed  by  the  Attic  masters.  At  i^igina,  the  temple  of 
ï'heseus,  and  at  the  Parthenon,  the  steps  are  plain  (Pi.  XaI 

Ko\e  2., p.  416,  lt\  r  e  aA.  \.  \.  ^à  ,  \\\.^    ^aces  t.\\o.\  aççecvr  wor  xxoryiA-a^ 
are  Aot  aotUiaW^à  so',  t^ve-^  preaeaA,  a  oer»^  s\,\,|,\\t  ^<\G\.\.^xxX^.oa 
\(\"tea^&à  to  ^  c3LC\.\\,\.a\,e  t\ve  ^\.ov»  ot  \Bater. 

/Yhatever  the  profile,  thèse  steps  were  too  high  to  ac.ford 
convenient  access  to  the  platform  of  the  stylobate.  To  reaoti 
it  in  that  manner  would  be  to  exécute  a  regular  scaling,  as 
I  hâve  frequently  proved  at  the  Parthenon.  It  is  necessar/ 
for  one  to  be  able  to  enter  or  leave  the  temple  without  iin- 
posing  on  nimself  an  effort,  that  could  not  fail  to  oe  painH 
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palatal,  riiis  r&salt  iras  obtaiaeci  by  varioaa  msans  tûab  oan 
be  redaced  %o   tareô  priacipal  Systems.  Bere  before  x,a&   pria-| 
cipal  facadd  tne  stsps  are  recesssd^  so  lûat  tHere  are  t/ro 
risars  in  ûeigjit  to  eacû  step  (Pi.  XXI,  8).  Tiiâre  iûstôad 
ùî   stâirs  extendlag  tQ<^  satire  sridta  of  tue  façade,  one  ti- 
ads  a  sort  of  fligut  of  steps  attaooed  to  tûc  froat  edgB  oî 
tûe  stylobate  for  a  part  of  its  leagtû  (Pi.  aXI,  1-5),  Tais 
arraagemeat  comprises  certaia  variaats  aot  ^qaally  aappy; 
taas  oa  several  temples,  tàe  stairs  oaly  corresdond  to  tûe 
middle  iatercolumniatioa,  irùioû  did  aot  fail  to  give  It  d, 
aornenûat  meaa  appearaace.  Sometimes  tûe  tread  is  cat  la  L 
tûe  vertical  riser  of  tûe  step  (XXI,  7);  sometimes  it  app- 
ears  attac&ed  as  aa  added  pièce  against  taat  face  (Pi. XXI, 
6),  Piaally,  tûere  is  a  last  type,  preseated  by  tûii  tempiv 
of  Sgiaa  and  tûat  of  Zeas  at  Olympia  amoQg  otners  (Pi. XXI, 
d,    ID);  tù5  stairs  are  tners  replaced  by  a  coatiaaous  r^mp 
Hitû  a  geatle  slops;  access  to  tûci  saactuary  tnas  becooD  =  3 
easier  t{taa  ëy  a  stairs.  In  tûû  temple  of  Zcus  Lue  ramp  is 
flaaked  by  sida  projections;  tuas  in  a  certain  measar*.  lu 
is  accessible  QOt  oniy  by  trie  edge  af  its  slope,  bat  alsD 
at  Its  tffo  sides.  Ât  oû&  Heraioa  tûe  stairs  are  foaad  au 
oae  side,  beiag  located  at  tne  soataeast  angle  (Pi.  XII), 
an  arrangement  tûat  ond  believes  oan  be  explained  by  tûo 
place  ocoapied  by  tûe  aitar  of  Hsra,  outside  and  soatû  oi 
tûe  temple. 

As  a  gênerai  raie,  tûe  oolamns  and  tne  walis  of  tne  htoig- 
le  rest  directly  on  tûe  stylobats.  Tûere  is  only  oûî,  excop- 
tion  to  mention,  tûat  farnisned  t>j   tne  temple  of  Zeas  at. 
Agrègente.  Tûere  alone  tûose  steps  tûat  give  an  anasaal  awi-l 
gût  to  tûe  sabstraotare,  and  tûere  is  still  a  moalded  piiQtQ| 
a  sort  of  sapplemeatary  stylobate,  tûat  extends  at  tûe  Dàsz 
of  tûe  irail  on  vûIcû  are  engaged  tne  naïf  coiamns  of  tù6  :i^'] 
terior,  tûose  colossal  oolamas,  irnicû  ^itû  Lneir  capitale 
were  aeariy  62.3  ft.  ûigû. 

Wô  saall  ûot-Bpeak  aère  of  tûe  artifice  by  ifûicû  tûs  Gr;=iJlJ| 
arcûitect  ûas  given  a  sligût  convoxity  to  lines,  /fûicû  pi.3" 
duce  to  tûe  eye  tne  effect  of  straigût  fines,  like  tnoss  ot 
tûe  stylobate.  Tnese  carves  ûave  been  mentioned  and  stadit:;^ 
only  on  édifices  of  tûe  5  tû  centary;  tûey  are  partioalariy 
on  tûe  marble  temples  of  Atûens.  ^e  sûall  ûave  to  seek  ta^ 
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reasoa  tor   it  irbôo  nq   treaC  tae  art  oï   tû&  âge  of  Pericicis. 

Tûe  ooiamn  (oùion  in  tne  oarreût  diaieot  aad  more  partic- 
\il3kr§.f   stylos  iQ  tàâ  teo&alcal  diaisct)  Is  a  piliar,  a  sup- 
port «fitii  a  ûorizontai  sectioa  ilmitdd  by  a  ciroamf ereace. 
la  tûe  édifices  of  tûe  Myceoaeaa  age^  it  «ras  of  ?rood.  i^e  a 
nave  statea  tor  iiûat  reasoas  aboat  tue   begianiag  of  tûe  ûia- 
torioai  period,  tûa  aroûitsct  adopted  tne  mode  of  giving  to 

tae  atoQd  ia  ais  stractares  a  part  more  importaat,  tnaa  ii; 

ia 
previoasiy  ûad;  ire  nave  snona  ûOff  tûe  colamn  must  first  bâ 

eatirely  made  liûis  sabstitatioa  of  one  for  i«ûô  otner  mat^r- 
ial,  Tûe  first  oolamas  of  tûe  ne*  type  were  eut  lû  a  siûgij 
biook;  tûus  one  ûad  as  a  form  tûe  équivalent  of  Lue  truûk 
of  a  bree.  Tûese  monoiltûic  columos  ^re  sLili  rouûd  m  tj. 
old  tempiô  at  Oorintû  (Pis.  XXII,  XXIII)  aad  m  tûe  so  oai- 
iôd  temple  of  Artemis  at  Syraonse  (Pi.  XIII),  However  as  i 
Lue  dimensions  of  tû3  edifioo  increased,  and  »iLû  tnem  Lu^ 
ûeigût  of  Lue  supports,  it  became  more  diffionlt  Lo  adûii'j 
to  monolitûism;  above  a  certain  weigût.  Lue  transportatioa 
and  ûoisting  of  tûese  members  ifould  nave  required  a  too  pii- 
iûfui  effort,  It  seems  tûat  som^times  LûaL  difficuity  was 
peroeived  iû  tûe  ooarse  of  tûe  coastructioû  itseif,  Lo  utid- 
ertake  iû  tûe  full  ffork  to  solve  it.  Iû  temple  G  of  ScIlqoq- 
te  aûd  in  tnaL  of  Sgina,  some  columns  are  monolitûic;  t.û:: 
more  numerous  otûers  ara  made  of  several  biooks.  Tûeû  men 
came  to  composeitûe  sûaft  of  several  biocks  saperposed  oa 
eaoû  otûer  (5'ig.  214).  Sacû  of  tûose  biocks  was  eut  iû  vi3r 
of  tûe  place,  tûat  it  must  occupy  iû  tûe  wûole;  tûus  tû5  ar- 
cûiteot  came  to  give  Lue  sûaft  tûe  desired  ourvature  aûd  l 
tûat  sligût  iûcliûatioû  tocard  tûe  interior  of  tne  édifie^:, 
ffûose  reason  and  effect  ne   sùail  ûave  to  explain.  Tûosj  bi- 
ooks were  fitted  witû  sufficieût  precisioû,  for  tûe  form  of 
tûe  coiumn  to  continue  from  bottom  to  top  jritûout  breaks  iû 
tûe  line  of  its  contour.  Tnis  uûity  of  tûe  coiumû  aad  druoia 
was  obtaiûed  by  procédures,  tûat  /riii  also  be  perfected  in 
Âttica  in  tûe  marbis  temples  of  tûe  5  tû  century,  but  iîûioû 
in  tne  most  ancient  temples  already  witness  Lue  care,  tûciL 
tûe  Qreeks  devoted  to  tûe  exeoutioû  of  tûeir  îforks.  Tûe  dc- 
ums  are  especialiy  kept  io  place  by  tûeir  o»û  «eigût  aûd  oy 
tae  clost  contact,  tnat  tûey  succeeded  in  producing  bQtnQôû 
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lae  bedsé  In  each  middle  portion»  the  middle  part  was  ooly 
dressed  witû  the  point  and  tormed  a  slignt  dépression,  aro- 
und  «hioii  extended  a  projeeting  ring;  the  oontaot  oniy  oc- 
curred  between  the  drums  on  the  surtaoes  dî    those  ringSw-  M 
Uenendeavored  to  make  those  surfaces  as  smooth  as  possible» 
Fmaiiy,  to  pcevent  ail  cnanoe  of  dispiaoement,  by  oreatiag 
a  môcnaaioai  ooaneotion  betireen  tûs  drams,  tney  were  jomsd 
togeiinôr  by  doweis  of  wooà   or  of  métal. 

ttoûoiitûic  or  composed  of  severai  drams,  tne  Gruek  coIuiûq 
ia  aiifays  fiuted;  î?ûen  it  is  found  to  be  smootû,  as  at  S^g- 
eatô  (Pig,  180)  and  in  soms  otùer  edifioea,  tnia  ia  beoause 
tne  edifioe  was  uafiniansd;  in  tnat  casa  ona  neariy  ainraya 
fioda  tne  fiâtes  started  at  tne  top  and  tne  bottom  of  tae 
anaft,  Tne  workyard  was  abandoned,  bsfop^  tns  work  sas  oom- 
pieted  after  bemg  iaid  ont.  If  ia  tau   temple  of  Dameter  at 
Pasatiim,  tne  firat  of  tho  snafta  of  me  inturnai  coionaado 
13  witnout  flûtes  on  a  part  of  its  cicoamf acsinc^  (?ig.  215), 1 
tnat  ia  probabiy  .fitû  tût?  latention  for  that  aarfaoe  to  s^-r-i 
V8  for  macriptions. 

He  do  not  nave  to  define  nere  tne  fluting;  ne   nave  aircidyl 
met  »itn  it  in  iiigypt,  Assyriâ,  Oappadooia,  Psrsia  and  Myc^Q- 
ae,  It  nas  seemed  to  us  vcry  probabiy  anat  it  «ras  firsû  as-lj 
on  ffood,  irraagnt  ffitn  tne  goage.  Ho.^ever  tnat  may  D3,  siûo. 
tnat  moalding  nas  been  omployed  everywii^rcj  ia  neariy  tn^  o 
aame  fashion,  it  mast  rendsr  a  servioe  »nos2  importance  is 
inoonteatabie.  Tnia  is  becauae  at  tne  first  gianoe  tnd  s^ip-I 
it  of  tne  artiat  seized  on  it  witn  one  of  those  rapid  iQLai-| 
Lions,  of  wnicû  ne  naa  tne  secret,  i^itn  tne  cnanneis  tnai 
groove  it,  the  fiuted  coiumn  offura  to  tne  eye  a  surface  * 
witn  a  wavy  norizontai  section,  «fnoae  deveiopment  ia  entiro-] 
iy  différent  from  wnat  it  ffouid  be  for  tne  conLour  of  au  ^a- 
tiroiy  amootn  anaft  of  tne  aame  diameter,  and  tnat  makes  iù 
aeem  atronger  tnan  it  realiy  la.  Tn^  piay  of  iignt  produc.i 
on  ita  surface  and  tua  dark  lines  drairo  tnere  havc;  mor^  vig'l 
or,  tne  more  7ivid  tne  iignt  tnat  atrikes  iu,  piacing  aoc.;- 
nta  tnereon,  «nion  give  it  *n  app^arance  more  frank  in  coa- 
sistency  and  firmness;  but  Nhile  eniarging  tne  coiumn,  luc 
fluting  doea  not  make  ii'  neavier.  Sntir^ly  tùe  contrary,  ^ 
tne  glanoe  of  tne  apectator  is  attracted  to  unoae  vsrcicai 
iinea,  »nien  ail  tend  tomard  tne  capital;  it  folioifa  tn^m 
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and  ascends  ifith  them.  This  artifice  renders  more  apparent 
the  ascenaioQai  isoveaient  of  the  support;  by  this  it  Detter 
accents  its  function,  aad  marks  ttore  clearly  at  first  sight 
its  place  in  the  entirety;  this  it  very  effectively  contrio- 
utes  to  the  gênerai  expression  of  the  édifice. 

27D,  f\t,     ^iO;  111,  9.  4^1,  ?V4.  2>Z1\    \% ,     v  Ô^^t  ?V4».  31^, 
321;  M",  p. 4^*7-488,  ?\.|8.  292,  3ii,  312,  e\,c,*,  VI,  v>»^^^»  ^' 
ÎV^S.  201,  20\,  205. 

The  concavity  of  the  flûtes  is  formed  by  an  arc  of  a  cir- 
cle  in  the  most  ancient  temples  of  Selinonte  and  in  tnat  of 
Metaponte  (PI.  XXIV.,  3,  Id;  ?ig.  216)  --  elsewhere  the  curye 
is  elliptical  (?ate  XXIV.,  9;  B'ig.  217).  This  arrangement,  aas 
the  effect  of  rendering  the  édges  finer  and  more  nervous, 
as  it  were,  and  tends  to  prevail  as  the  art  becomes  refined. 
(fig.  213).  In  the  Doric  order  they  are  tangent  to  eaca  ota- 
er  and  are  only  separated  Dy  sharp  edges.  That  rule  is  oui 
rarely  departed  from,  as  for  exampie  at  Selinonte,  »nere  ia 
the  pronaos  of  temple  3,  there  are  narrow  flat  bands  (f iii- 
ets)  between  the  flûtes  (Pig.  219).  In  one  of  the  treasaries 
of  Olympia  are  found  oeads,  rounded  or  otnerwise  arrangea; 
they  are  on  alternate  edges  (Pi.  XXIV,  11).  The  number  of 
flûtes  is  aiways  even;  it  varies  from  16  to  24.  Tiïenty  i3 
tnat  most  frequently  found;  24  is  only  a  very  rare  excepti- 
on. It  furtner  does  not  seem  tnat  there  is  to  be  sougnt  a 
ratio  bet.v,een  the  numoer  and  the  âge  of  the  temple.  At  tne 
temple  of  Poséidon  at  Paestum,  the  column  has  24  flûtes,  a 
and  this  monument  is  less  ancient  than  two  temples  of  Seli- 
nonte and  the  temple  of  Corinth,  where  there  are  23  flûtes; 
but  on  the  other  hand  are  counts  of  but  l6  at  tne  temple  of 
Sunion,  *.hicn  dates  only  from  the  middle  of  the  5  tn  century.| 

i('o\e  2.9.424.  ÇV.  XXIV,  i  to  12.  Ca9\.\,a\.s  ot  tUe  o\.à  Oor- 
\.c  \.em9\*a  o^  T\.r^A^.  3c\vV\,emaaT\ .  "îvr  ^ati(\e .  9.  275.--  2.  ta^' 
pVc  o^  i^e'taçotv-te .  ^ap\.\,a\*,  x^o,  l>\x\^o,zz  cxaà  Oebucc\.  13,14.  ^■^' 
^\^\.et,a  ot  tïve  oa^V-taX,  are  çro^V^Veà  a^ter  De  La^^aca  acvà  a?  ter 
Saa-te  Bl^aotve  ^^l>acaoa,  Topo  é,roL^  \.a  etc.  ?V.  X"^,--  3,  lem^Ve  01 
COTV.ai;,\\,  aaô.  15,  pro^\Ve  ot  ^^e-  a^^^^k\.ets  a^ter  OQp^eVà  (Al^' 
eiv.  A\,\,\,,  1886.  ?\,.  8.  --  4,  capVtaA-  ot  tempVe  0  at  Se\.\,^oft" 
te.  --16,  n,  18,  pro^vVea  ot  aaawVeta  aaà  o^  tue  4ot4&« 
X^ter  Ht\,tor^.  Xrotvtt.  aa-t.  etc.  PI.  32.  --  5.  CiapttaX  o^ 
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H\,\tOT^,     P\.,    55.     --    6,     capV.^aX    ot    '^^^^\z    ^.     21,     22,     AaTv\i\,et«| 
o^    tive    ec\v\.uue    aa^    \,^e    ay^afX.    ft\\,tOTt,    ?\..    24.    ~-    T ,    caçvtaxi 
o^    \e»ç\.e    0^    Po'seÀ.àOTV    at,    paeaXam.     23.    SeotxoA    ot    ^^e-    ttan\x\,- 
e^8    a(v^    ot    ^^û    eG\\\.tvua.    lia\îTO\xate .    PV,    9,    --    8,     pVaa    o^    \.ac 
ÇViViiXea    ot    ^^e-    coVvkwa    ot    "îet^pVe    G.    ^\.ttoTà.    P\..    24.    --    ^,    c 
coVaoïtv    ot    tempV-e    o^    PoaeVàOTV    at    çaeatwxfc.    Ç\.atv    o^    traites.    La-j 
y)ro"ObaYe«    P\..    10.    --10,    co\.u,ma    o^    ttve    t\aoa    ot    tewpVe    S.    ?\,aa 
ot    ^Vvk^ea.    ftvtXort»    ^^»    ^^«     ~~    "^"^ï    coVwma    o^    X\ve    treaavjkr^ 
ot    S^^Tacwae    cxt    0\,\^TRç\,a.    PVcjta    ot    ^VviXea.    OX^mpva.    P\,    24. 

Ko\e    1.9.429.    Xa    exceç^xon^    to    cvkatowi,     18    ^\,w\.ea    are    laà- 
\cataà    \w   tïve    protvxvoa    o^    t\\e    XempVe    ot    ^aaoa,    28    oa    o,    coA-awia^ 

32    oa    \.vûO    3^att,a    ot    Sataoa    àeacrVV^eà    \i\^    ^oaa    ^^exaca"^  .    On.e 
m:\»V\.    (\o"te    t\\at    exceçt\.aé.    i8,    a\\,    t\xoae    (vux^X^era    are    moii\.t\iple8| 
o^    4.    <^.    'î .    G\.ar%e.     X    OorVo    a\vcx^\.    at\à    baae    ^ouaà    at.    Aasos. 
^A.\&.     3our.    0^    ^rc*cvaeo\.o4»i^  . 

îhis   diversity    that   we   hâve   mentioaed   in    the  composition 
of    the   colamn   and   in   the   number  of    the    fiâtes,    one   again 
finds    in   even   the   foriE  of    tne   support.    No   coiamn   does   not 
diffiinish   froœ   the   base   upwards   or    is    not   smaller    beneatn   t 
the   oapital    than   at    its    base;    but    the   profile   of    tae   shat't 
is   alY<ays    far   froai    being   always    tae   same.    The   variations 
that   i t    présents   oan    èe    reduoed    to    two   clearly   characteri2£d| 
types.    Sometitnes   the   column    has    wnat   is    ternied   an   entasis, 
i.e.,    the  outiine   présents    in    its   height   a   curvature   very 
perceptible   to   the   eye.    This    line    oelongs    to   one   of    those 
opea   curves,    such   as    the   hyperbola  or   parabola,    that  are 
ûot   easily   distinguished   froiu  each   other,    oonsidering  the 
condition    in    which    the   monuments    are    today.    It    is    said   taat 
tne   colamn   characterized   by    this    line   has   something   of    tne 
appearance   of   a   sack.      Tne   compaBifiàûLimay   aopear    forced,    d 
bat   it   emphasizes    the   very   pecaiiar   caaracter   of    the   forin 
so   created.    Tnis   entasis    is   most   marked    in    the    oasièica  at, 
Paestum.    ^Pl.    XX7.,    3);    then   coaie   certain   Golamns   of    the   -"ie- 
raion    ('PI.    XX7.,    2),    and   tne   columns    of    the    temple   of    Meta- 
ponte    (Pi.    XXV.,    1).      This   entasis    is   only   excep tionaily   ro- 
und  elsewhere.    In   most    temples    the   colamn   seems    to   hâve  no 
entasis.    At   first   sight,    it    gives    the   impression    of    a   simp- 
le   frustum   of   a  cône.    Yet   even    then    it    is   not   a   straigat   i 
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].iae  tûat  forma  upward  the  contour  of  the  stiaft;  it  is  a  o 
oarve  of  the  iciad  mentioned,  but  one  whose  riae  is  so  sûort 
as  to  aifflost  escape  caiculation.  There  again  is  an  entasis, 
Dut  one  soarcely  indicatedj  the  effeot  is  oniy  peroeived  oy 
a  certain  effort  of.  attention.  ïet   it  is  no  less  needed  to 
animate  the  coiumn  in  a  way,  and  however  massive  it  may  oe, 
to  give  it  an  air  of  élégance  and  of  iiving  elasticity.  i^a- 
atever  the  profile  of  the  coiumn,  the  flûtes  on  it  are  aiw- 
ays  intersected  at  a  small  distance  from  the  capital  by  oae 
or  more  grooves  of  slight  depth,  that  extend  around  the  sn- 
aft.  Thèse  are  called  annulets  or  fillets.  Sometimes  the  f 
fillets  are  oniy  at  the  top  of  tne  snaft,  wnere  it  joins  t 
the  capital  (Pi.  XXIV,  2).  Most  frequently  one  or  severai 
locisions  are  placed  a  iittle  below  and  eut  off  there  a  sort 
of  necking  ('Pi.  XXI\^,  3,  4,  5,  6,  7).  ^^ith  the  haoit  of  ani- 
mating  everything  and  of  personifying  e/erything  in  nature 
and  art,  the  Greek  mind  was  pleased  to  compare  the  oolaiTin 
to  the  humaa  body;  it  evea   went  so  far  as  to  give  it  a  cer- 
tain sex,  accor*ding  as  it  belonged  to  a  certain  order.  ^or 
itself,  tne  capital  was  the  head  of  the  coiumn,  as  indiaaL- 
ed  by  the  term  that  désignâtes  that  part  of  the  support  m 
ail  languages.  By  virtue  of  tne  same  analogies,  men  compared 
to  the  neck  of  man  the  space  boanded  by  tûe  upper  annulets 
and  the  incisions.  The  Greeks  called  it  Hy potracneliou  (lit- 
erally  "what  is  below  the  neck,"  the  neck  being  the  upper 
annulet,  the  junotion  of  the  shaft  and  tae  ecninus);  we  :.ail 
it  neoking. 

Kb^a    l.p.A^^.    Ourm.     Bavi\t\n\B\. .     p.     86. 

Ko-te    2.p.4S^.    ^V.     XX^C•,     1.     CoXwwtv    ot    tempVe    caW-eà    ^oVoaixe 

ot    X.Ke    aXoac    co\.v)ima^    ot    tT^-^-    ftex*a\on    at    0\,^^t^9■va    on    tae    aou\.u* 
*cat    t^icaàe.     A^ter    DQrip^eVà,    OV^Tîiçtta.     Bao,àec\V.»9L\er .    PV.    y.^-^> 
--    S,     OoVama    o^    \>a8\i\.\,ca    at    Paestvxxa»    a^ter    t\\e    Wieasar eis'^en.xs 
o^    La\>rouate. 

Hot,e    i«p.4^^.    Yttrvxotaa    empto\iS    t\ve    voorà    \\4p0 tr acaet\,vxff. 
8eoera\    ttmea,     but    ^attivout    à  e  ^  t  a  A,  a  4    tt    aa^vcaere.     Bvxt    tt    x'Z' 
aatts    ^rom    t\\.OBe    paaaaé,e3,     ttvat    Vve    apptfcea    \t    ttvàeeà    to    oviv 

(veclittvé,* 

At  the  necking  terminate  the  finisn  of  tne  flûtes;  they 
do  not  end  everywhere  in  tne  sane  fasûion.  In  several  aaci' 
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ancieat  temples,  there  is  betireeQ  the   shaft  and  the  eoiiioas 
a  iiDlloiv,  somôfeiaies  very  aiarked.  The  fiâtes  there  termiaate 
by  pénétration  oeneath  the  eohinus  or  iose  themselves  there 
by  allowing  their  noilow  to  vanish  insensibiy;  this  is  the 
case  at  Metaponte  (Colonne  Paladin! ),  where  the  fautes  die 
around  the  circuaif erence  ('Pig.  33^).  Slsewhere,  and  this  a 
arrangement  will  prevail  in  the  classioal  âge,  the  shaft  d 
direotly  joins  the  eohinus  without  this  intermediary  holionj 
and  tûen  the  flûtes  end  frankly  in  an  elliptical  curve  bel- 
ow  the  separate  fillets  (Pi.  XXIV,  7,  15). 

With  the  joint  ooncealed  in  the  sinking  of  the  incisioa 
usually  couiDenced  the  block  in  ïfhioh  ivas  eut  the  capital 
in  a  single  pièce;  but  between  that  and  the  direct  asoent 
of  the  shaft,  art  had  arranged  a  transition.  The  passage  f 
from  one  to  the  other  is  aiads  in  several  ways,  according  to 
the  epoch.  ^e  hâve  raentioned  the  receding  moulding  inserted 
under  the  echinus  in  some  old  temples!  at  its  top  it  recur- 
ves  outward  and  projects  on  the  echinus  ("^l.  XXVI,  13,  11, 
14,  17).  It  is  a  species  of  scotia  with  its  hollow  filled 
by  a  row  of  leaves  with  carved  projecting  ends,  that  reoar'/e| 
downward.  ïhis  hollow  comprises  a  great  diversity  of  arran- 
gements and  ornaments,  of  which  we  hâve  atteœpted  to  give 
an  idea  by  grouping  the  motives  collected  in  Pi.  XX'/I. 
Hère  is  the  capital  of  ttie  stèle  of  Xenares,  that  according 
to  an  inscription,  appears  to  date  from  the  first  half  oï 
the  6  tû  centuryC'Pl.  XX7I,  16,  17).  Tne  bases  of  the  leaves 
were  indicated  in  two  colors  in  tne  hollow  of  the  gorge;  o 
only  their  points  are  eut  in  the  stone,  are  detached  and  r 
rounded  like  a  little  collar.  In  the  capital  from  the  treas'l 
ury  of  Syracuse  at  Olympia  are  no  reliefs  (Pi.  XXVI,  16). 
On  the  little  temple  at  Paestum  to  whicn  is  attached  the  n 
name  of  Demeter,  and  in  tne  great  portico  (basilica),  tne 
leaves  are  modeled  in  the  tufa,  and  aoove  them  the  chisei 
has  added  a  supplementary  décoration  at  the  bottom  of  tas 
echinus  ('Pi.  XXVI,  4,  7,  12).  tiere  is  a  plait  (Pi.  XXVI^), 
and  there  are  lotus  flowers,  palm  leaves  or  rosettes  (Pi. 
XXV-I,  2,  3).   Those  leaves  so  plaoed  in  the  necking  of  tne 
shaft  are  a  héritage  of  the  past.  Mycenaean  art  furnished 
the  model  to  classical  art;  we  found  and  mentioned  them  in 
the  fragments  of  tne  treasury  of  Athens,  wûere  they  entireiyl 
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enclose   the  oashion   that   foros   the  lover   part  of   the  capital 

?a6a\um,    ^e^^    t^oi»   \)e\.OMft«    X^t^r    LaX>rou»te    i.\ea    te«L^\*es    aie 
?aaata«,    P\.»    \9^    aaà    ?uoHftteViv,    Oaa    lotv\«ctve    Ca\>V\e\,\,,    ?\.4a. 
4C>,    41.    "ÎV^e    OTft'a^CN'ta    are    a^ter    Ç\ioUate\.tv. --    2^    a,    4,    S,    Ô. 
VrViOUB    oraxxmea^e    ot    cap\.ta\»    ot    ^tve    sane    eàVtvoe.    Ç^^cl^ata\,^, 
?V.4ô,    4^,    41.-'- 1,    ô.    DetaWa    ot    ocxv)\.^a\a    o^    V\^e    aame    eàx^- 
Voe.    ?\J^cl^a^^^,tv,    îV^a.    4vi,    4i.    Oarm,    T\.4.    6a.--    =3,    10,    \2. 

ter    ^ytra,    ^^^»    68,--    il.    SectVoA    ot    cc^Vaus    o^    a   ca9\,t.a\   ot 
ttva    aoitue    e&VtV'Oa,    at^er    lia\>ro\iata,    PV.    XIY,--    13,     14,    15. 
Oavv^<iX   ot    ^^ô    treaaar»^    ot    Si^raouae,    aVeoaWotv    atvà    protV»\'e. 
0A.^i&9\,a,    Ç\..     XXIV,--    16,     n,    CaçVtcv'V.    ot    t^Tverar«A    coVuma    at 
ÇoTCi^Ta,    a\.eoat\oA    aa^    \>rot>«Va»    PvjkC^vatavrv,    ?\.|.    39, 

Xb-te    2.p,434.    ^»    PyLC\vate\.ft    «cxaAtve    t*»»^®^    ^o    oa\\.    a\\,e«\"t\,oa 
Xo    t<vat    oar\,oua   OTj\xi'»ea-tat\.OA    ot    X\iZ    t^v^a    ot    certcv\tv    Dor'vc 
coVaxnuB.     i.t>aa    loA^acKe    Ga\)\.\6\.\.,     1887.    p.    48, 50^.    1\    tvaà   ci\- 
raaà^-  \îeea    at>^eà    aaà    «L^^"t^.o^ve^.    t>^    La4aràa\,ta    \,tv    tvVa    \.oo    ï\eÉ,- 
\ec\eà    y)oo\t    ^î«aa    rvx\(\ea    àe    Çaea\.\XTO,    ïear    T"^.    fta    «.eaavjtreà   ^aà 
à.re«    ^We    àctaWa    \.a    tvV.a    PV.    XI,    ?,    G,    fi,    l") . 

Xb-te    3, p. 484.    fi\.ato\,re    ie    \.^Xrt.    Vo\.    VI,     9.    727,    ?\.^a. 
203,     204,     ^80,     281. 

Did   it  appear   to    the   architects,    whea   tiieir   taste   becams 
refined,    that   sach   a   décoration   was   not   ia   harmony    with   Lue 
severe   simplicity,    that   characterized   the  entirety   ot   tue 
Dorio  columo?  ÎVe  do   Qot   kaowj    but   it   is   always   the   case  iû 
the  marble   temples   at  Atheas,    that  one  no  longer   finds  aoy- 
thing  resembling  this   complioated  décoration   of   the  gorge. 
That  disappeared  on   the  columns  of   those  édifices,    or   to 
speak  more  aocurately,    it   was   no   longer  represented  oniy 
by   €ouB   or   five   annulets    (armillae   of   Vdtruvius),    with   a 
very   slight   projection   and   very   close   together;    it   is   aire- 
ady   thus   in   the   temple  of   Poséidon  at   Paestum   (Pi.    XXIV, /). 
Ihese  annulets   form   the   close  lines   of   the   second  collar. 
At   tne   same   time   that  necklaces   hung  on   the   neck,    were   tûs- 
re  not  others   in   féminine  ornamentation,    that  enclosed  tlie 
neck   just   below   the  ohin? 

The   capital  comprises   tiro  members,    the  echinus   of.circalar 
plan,    and   the  abacus  of   square  shape.    It   is   always  a  serio- 
ns  difficulty   for   the  arohitect   to   succeed   in   establishing 


379 

between  the  oonloal:  shaft  and  the  rectanoular  architrcivc  a 
juncîtioQ,  triât  aatisfies  the  laws  of  statios  and  pleasea  the 
eye  at  the  same  time.  This  diffioulty  was  felt  by  the  Mycea- 
aeaa  arohitect,  and  he  thought  of  the  sole  method  that  can 
guide  the  aptist  to  triumph  over  it.  To  make  the  transition 
from  one  form  to  the  other,  he  oonceived  the  placing  of  a 
square  slab  on  a  pad  or  oushion  of  ciroular  plan.  Bis  suce- 
essor  oaly  had  to  lengthen  that  curve  of  the  echiaus  and  en- 
large  the  abacus;  those  changes  of  profile  suffioed  to  crea- 
te  a  masterpieoe.  Never  has  art  given  a  solution  of  this  p 
problem  siiDpler  and  more  élégant  in  the  entirety,  than  taat 
represented  by  the  ûoric  capital.  The  echinus  at  its  lower 
part  has  the  same  diameter  ar  the  top  of  the  shaft;  at  its 
top,  it  is  circuffiscribed  by  the  four  sides  of  the  area  oi 
the  abacus.  The  two  surfaces  join  thus;  there  is  no  void 
except  beneath  the  four  corners  of  the  abacus,  the  overnaag. 

In  the  most  ancient  monuments,  the  contour  of  the  ecninus 
oorms  a  very  projeoting  curve,  a  oulging  anid  soft  curve,  t 
that  ordinarily  ends  in  a  slight  contraction  at  tne  junot- 
ion  ffith  the  abacus.  It  is  thus  on  the  capital  of  a  Doric 
temple,  some  fragments  of  wnich  hâve  been  found  in  tne  cit- 
adel  of  Tiryns,  on  the  capitals  of  temple  D  of  Selinonte  a 
and  of  the  temple  of  Metaponte  (Pi.  iXIV,l,  11,  4,  2).  Al 
Gorintn  the  curve  has  already  commenced  to  rise  (?1.  AaI^,3)' 
On  the  capital  of  the  temple  of  Poséidon  at  Paestum  this  r 
rise  is  already  more  marked  (Pi.  XXI7,7).  3n  the  works  of 
tne  best  period,  the  echinus  is  an  inverted  frustum-of  a  o 
cône;  tne  curve  is  strengthened.  It  tends  thus  yet  more  la 
tne  capitals  of  the  last  centuries  of  the  classical  âge;  it. 
tûen  aequires  an  élégance  not  exempt  from  some  drynessj  i  î^ 
lacks  amplitude.  If  one  draws  a  tangent  to  that  curve  tnro- 
ugh  a  point  taken  at  the  middle  of  the  curve,  the  tangent 
makes  an  angle  with  the  horizontal  prolongation  of  the  pi^ne 
of  the  abacus,  that  in  the  old  capitals  is  about  30*degr6e3, 
45*  at  the  Parthenon  and  50"  to  55**  on  the  latest  eapitais. 

The  capital  is  terminated  by  the  abacus,  a  square  slao, 
whose  height  sometimes  exceeds  and  is  sometimes  a  little  i 
less  than  that  of  the  echinus,  from  which  it  has  no  project- 
ion or  a  very  small  one.  By  its  médiation  is  arranged  the 
transition  from  the  ascending  forms  of  the  support  to  tne 
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horizontal  forms  of  the  entablature  .  Tfaus  the  eohiaus  and 
the  abacus  ùave  distinct  funotions  with  différent  profiles; 
bat  no  less  the  two  form  a  single  archi teoturai  member;  tiiey| 
are  always  eut  in  the  same  block.  It  is  otherwise  only  on 
the  temple  of  Zens  at  Agpigente.  There  the  colossal  dimens- 
ions of  that  edofice  and  the  fact  that  the  colunms  are  enga-| 
ged  there  require  other  arraggements;  the  eohinus  and  the 
abacas  are  separate  pièces  there,  whose  tails  are  set  in  t 
tûe  masonry  of  the  walls.  Sveeywhere  else  there  is  a  dowei, 
most  frequently  a  métal  bar,  that  connects  the  capital  to 
tne  last  dram  of  the  shaft.(Pl.  XXIV,l). 

Another  gênerai  rule  »ith  no  exceptions  is,  that  in  the 
Doric  order,  neither  the  echinus  nor  the  abacus  ever  recei- 
ves  any  sculptured  ornamentation.  No  ornaoïents  other  than 
those  of  the  gorge,  and  in  types  in  which  Greek  art  has  said 
its  last  Word,  thèse  are  also  reduced  to  simple  fillets.  U 
does  not  even  appear  that  there  the  brash  attempted  to  rep 
lace  the  absence  of  the  chisel.  Ali  tne  oeaaty  of  the  capi- 
tal was  in  tne  happy  proportion  of  its  parts  and  in  tne  no- 
bility  of  its  lines, 

It  is  not  entirely  the  same  for  the  capitals,  that  instead| 
of  entering  into  the  composition  of  an  édifice,  either  sur- 
mount  fanerary  stèles  or  columns  intended  to  support  a  prize| 
or  a  votive  figure.  3ven  then  by  the  gênerai  character  of 
their  form,  they  recall  the  Doric  capital  and  are  attacned 
to  it  more  than  to  any  other  type,  and  présent  very  curioas 
peculiarities;  they  constitute  another  séries.  A  certain  n 
number  of  libsaesmonuments  were  found  in  tûe  course  of  tne 
excavations  on  tae  Acropolis,  in  the  rubbish  produced  Dy  t 
the  destruction  made  bp  tûe  Persians  in  the  inteeior  of  tns 
citadel;  thus  they  belong  almost  entirely  to  tne  6  th  or  ï 
tûe  first  years  of  the  5  th  centuries.  The  peculiarities  of 
thèse  capitals  are  explained  by  the  spécial  nature  of  tne 
function  that  they  had  to  fulfil.  If  some  of  them  reprodaoe 
the  type  of  the  capitals  of  the  columns  of  temples,  others 
vary  from  it  very  sensibly.  They  are  not  required  to  estao- 
lish  a  connection  between  the  sûaft  and  the  entablature;  t 
then  one  can  dispense  with  giving  the  abacus  a  square  fora. 
In  most  of  thèse  pièces,  that  is  a  circular  slab  surmountini 
an  ecûinus  in  the  form  of  a  basket  CPl.  XXVI, 16),  Nearly  ii'j 
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always  the  echiass  aad  sometimes  also  the  abaous  hâve  rece- 
ived  an  elegaat  paiated  decoratioQ,  whose  motives  are  leav- 
es  or  paifflatiums;  one  also  finds  there  lozenges  or  scalea 
aad  often  the  fret.  The  opaamentatloQ  varies;  it  is  every- 
waere  brilliant  aa^  êay.  Whea  in  the  time  of  Solon,  Pisis- 
tratas  or  Olisthenes,  some  Eupatrid  oonseorated  to  the  pat- 
ron goddess  of  the  city  a  tripod  on  which  ivory  and  siiver 
mingled  their  whiteness  with  the  gleam  of  gold,  when  he  ded-l 

^  j 

icated  to  her  a  statue  of  a  woman,  on  nhioh  ran  for  the  en- 
tire  length  of  the  drapeey  a  border,  whose  design  was  deta- 
ohed  in  rose  or  blue  on  the  matted  tone  of  tëe  aiarble,  he 
desired  tàat  the  pedestai  of  the  tripod  or  the  image  shoaid 
be  in  harmony  with  the  riohness  of  the  offering. 

The  painters  of  vases  hâve  more  than  once  placed  Duildingsl 
temples,  portioos  or  fountains  in  their  pictûres,  which  ser- 
ve to  fill  the  groand  and  better  define  the  meaning  of  the 
soenes,  that  they  represent.  However  sammary  iuay  be  tae  in- 
dication of  the  forms  in  thèse  sketohes,  it  is  stiil  some- 
times sufficiently  précise  for  one  to  recognize  there  types, 
other  exampies  of  which  hâve  been  collected  in  the  remaias 
of  édifices.  On  the  beautiful  cratera  of  the  6  th  centiirr. 
that  archaeologists  oall  the  François  vase,  from  the  name 
of  the  discoverer,  there  is  the  image  of  a  structure  in  tne 
Doric  style  erected  of:er  a  fountain  (Pig.  221).  Tûe  capital 
of  the  column  there  has  the  appearance  of  the  hollow  disQ. 
As  for  the  pear  shaped  capitals,  that  the  same  painter  has 
given  to  the  columns  of  what  must  be  a  temple  in  another  p 
painting  of  that  vase  (?ig.  222),  perhaps  it  is  unnecessary 
to  see  in  the  form  attributed  to  them  there  more  than  a  sort 
of  conventional  abbreviation;  yet  at  least  on  the  votive  o 
columns  are  found  some  capitals,  that  présent  this  profils; 
there  are  some  on  Cyprus  and  at  Athens.   One  does  not  hâve 
fanoiful  architecture  in  those  paintings,  of  the  sort  tnat 
in  the  frescos  of  Pompeii  amuse  the  eye  by  their  improbaole 
proportions  and  their  impossible  caprices.  One  thus  has  a 
basis  for  also  taking  into  account  another  trait  of  thèse 
sketches.  In  both  the  shaft  has  a  very  simple  base,  that 
seems  to  be  only  a  disk  similar  to  that  on  which  was  set 
the  column  of  the  palace  of  Tiryns  and  of  iAycenae.  That 
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wooden  coiumn  oiiaraoterized  by  its  sienderaess,  ne  believe 
is  recogaized  ia  the  very  thia  ooiùmn  of  one  of  the  two  pie- 
ces  C^iê»  221).  Iq  a  pavilioQ  of  iight  coostructioa  wouid 
hâve  been  established  the  fountala  where  womea  went  to  fiii 
their  vases;  but  the  shaft  of  the  post  in  the  other  édifice 
does  Qot  hâve  suoh  slender  proportioas  (5'ig.  222);  it  seeois 
that  a  stone  coiumn  there  served  as  a  mode!  for  the  painter. 
When  stone  was  substituted  for  wood  in  the  shaft,  the  base 
which  the  latter  could  not  do  without  beoame  useless;  yet 
perhaps  it  was  not  at  once  declded  to  suppress  it.  î'hese  d 
designs  thus  attest  the  teaiporary  existence  of  a  stone  Dor- 
io  colùmn  provided  with  a  basa,  a  transition  type  of  which 
no  certain  example  is  preserved  in  the  édifices.  One  indeed 
soarcely  knows  what  to  think  of  a  singular  coiumn,  wnose  1 
iower  part  was  found  in  the  pronaos  of  the  temple  of  Demet- 
er  at  Paestam.  (iï'ig.  223).  i^abrouste  restored  it  with  aa  I 
lonic  capital;   but  if  it  has  a  base,  that  base  does  not 
présent  the  canonical  traits  of  the  lonic  base,  and  furtaer 
the  fluting  of  what  remains  of  the  shaft  shows  no  fillets; 
it  is  the  poric  fluting.  If  one  can  hesitate  concerning  l'ai 
true  character  of  this  enigmatical  type,  he  would  not  feel 
the  same  embarrassment  in  regard  to  the  Iower  part  of  a  coi- 
umn  with  Dorio  flûtes,  that  nad  the  function  of  a  steie  in 
the  cemetery  of  Assos.  It  iras  set  with  lead  in  a  hole  made 
at  the  centre  of  a  large  disk  eut  in  the  same  rock,  that 
served  to  support  the  monument  (Pig.  224).   This  base,  tnat 
was  eut  away  to  give  space  for  a  sarcophagus  of  later  date, 
was  5.25  ft.  in  diameter  and  1.12  ft.  high.  The  diameter  of 
the  shaft  is  1.34  ft.  It  was  oroken  off  at  2.13  ft.  above 
the  base.  It  is  assumed  that  it  was  about  9.0  ft.  high,  aad 
that  it  Dore  a  statue»  of  the  votive  inscription  engraved 
in  two  flûtes,  there  unfortunately  remains  only  the  initiai 

Word  and  some  letters  of  two  other  words.  Thèse  flûtes  are 
o(-  that  , 

25  in  number;  that  is  a  peculiarity  of  aa  other  antique  coi^ 

umn  seems  to  présent. 

Xo-te  2.,v.^39.  ft\.a\.o\.ra  àe  \''kv\,    Vo\,.  111,  «"Vé..  117. 

Ko\.e    l.\),4\0.    "îcTjkpXea    àe    Paeatum.    PV.    Xlll.    \»otv|.    sectlotv. 

Xm.     3o\xr.    o^    XrcVvcxeoV.    fo\,    11.     1886.     p.     267-Î8Ô. 

If   we  hâve  emphasized  the   votive   columns   and   those  of    tne 
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arcàiteot^ire  represented  on  the  vases,  this  is  because  botû 
aid  the  historiaa  to  form  aa  idea  of  the  primary  variety  of 
the  forms;  but  it  is  particularly  as  an  intégral  part  of  t 
the  temple,  ttiat  we  hâve  prepared  to  study  the  ooluma  in  t 
the  rôle  tnat  it  piays  as  a  support,  and  in  what  it  adds  ia 
beaiity  by  the  aobility  of  its  proportions  and  of  its  poss. 
To  oomprehend  what  use  of  it  was  made  by  the  soience  and  t 
taste  of  the  Greek  architeot,  it  is  then  proper  to  consider 
it  in  the  édifices  where  it  is  still  standing,  where  before 
the  ïfall  of  the  cella  the  shafts  were  aligned,  and  rose  pr- 
oudly  on  the  stylobate,  holding  suspended  on  their  heads  t 
the  weight  of  the  entablature. 

One  of  the  most  singular  arrangementr  that  hâve  oeen  noted] 
where  the  ruins  permit  systematic  observation,  is  that  tne 
axes  are  out  of  plumb  in  the  édifices,  whose  executiàn  is 
most  careful,  particularly  in  the  6  th  and  5  th  centuries. 
Ail  the  columns  are  slightly  inclined  toward  the  interior 
of  the  monument.  îhis  will  be  understood  from  the  diagraii, 
wnich  represents  the  four  planes  passing  through  the  axes 
of  the  columns  of  the  hexastyle  Doric  temple,  meeting  at  a 
very  great  height  to  form  a  soiid  (Pi.  XXVII).   It  is  scar- 
cely  necessary  to  state,  that  to  render  the  effect  uiora  ai3-| 
tinot,  the  inclination  of  the  shafts  has  bsen  greatly  exag- 
gerated  in  the  sketch,  for  the  angle  columns  this  is  oaiy 
about  1.58  ins.  for  the  entire  height  of  the  shaft  in  tne 
great  temple  of  Paestum  and  ai  Sgina,  shown  in  the  adjaceat 
plate,  where  the  dotted  lines  indicate  the  direction  of  tne 
plumb  lines  on  the  columns  (?ig.  2,  3,  Pi.  XXVII). 

Xo\.e  i.v.44^.  ^"V..  XXYII.  \,    'î\\eoret\ca\.  àVa^^ram.  2-6»  co\,-| 
vixaxv^  o^  \,\ve  temple  ot  ^é,Vïva,  accorâi\.t\4  to  uotea  o^  Ci\\.  Gcxr- 
t\\.er.  V^e  tem^'^e-  àe  3\ipS.\.er  ^o.tv\ve\.\.i\\ea .  k»    Sa^\x(i\  cvaé.wVar 
\.ao\\.Tvat\.on  o"^  \.\\e  t\BO  tances  o^  \,\\e  temple.  5.  lT\c\.\.uat\o'[\ 
perpeTvâi\.c\x\c3tr  .o  tY\,e  .vcxW,  ot  t\ve  ce\.\  aaà  uone  \.tv  tYve  oert- 
\.ca"V.  pro  ^ectxon .  6.  It\c\.'v.nat\.OTv  per  peaà\,c\x\.air  to  t\ve  \ater- 
a\  \»a\.\.  ot  t\\e  ceWa.  la  t\\e8e  ?\.^ô.  \,\ie  àotteà  \\aeô  \,t\à\.- 
cate  \.\ve  itreotVou  o^  p\.\xm\3  \,\.T\ea.  7.  'î'Ke  cotawtva  o^  t\ve  t 
\*mp\.e  ot  'î^veaewa  aocoTà\.a4  to  pexvTvetYsorae .  TîYve  ^eometr^^ 
at\d.  Opttca  o^  atvoieTvt  A.rc\v,t  teotuv  e .  iB7a.  ?o,rt  l'T.?\,.  xr,2. 

This  inolinatioa  is  produced  in  two  waysi  aocording  to 
two  Systems  tnat  it  is  important  to  distinguish.  tiere  at 
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rirst  Is  the  simplest,  «hose  applicatioa  has  beeo  verified 
oû  several  monuinents,  aad  whioh  correspoiR^«  t>&'  tbe  diagram 
above;  (Pi.  XXVII,  1);  we  represent  it  aocordiog  to  the  ter 
pie  of  Sgina  CPl.  XXVII,  2-6).  The  columas  af  the  portico 
are  ail  slightly  Incliaed  «q  Ikhe  four  aides  of  the  édifice 
toward  the  wall  of  the  oella.  Iq  oonsegance  of  that  arrange- 
ment, the  corner  columas  àave  a  double  inclination.  It  is  te 
be  noted,  that  if  one  oonsiders  the  génératrices  of  the  coi- 
umns  in  the  longitudinal  and  transverse  sections  of  the  Cem- 
pie,  that  those  beside  the  nave  are  much  more  nearly  verti- 
cal  than  those  outside. 

The  other  method  is  more  complicated,  and  its  use  has  sa 
far  been  mentioned  only  by  a  single  observer,  Pennethorne, 
and  in  regard  to  a  single  édifice,  the  temple  of  Theseas. 
(Pi.  XXVII,  7).  There  on  both  fronts,  the  columns  incline 
toward  the  iiall  of  the  cella,  and  at  tne  same  time  toward 
the  longitudinal  axis  of  the  édifice;  that  inclination  is 
the  more  marked,  the  farther  the  column  is  distant  from  tri- 
ât axis,  from  the  diddle  intercolumniation.  Along  the  long- 
er sides  of  the  parallelograti,  the  columas  are  arranged  as 
in  the  preceding  example;  particularly  on  the  outside  as  t 
the  inclination  pronounced;  it  is  scarcely  perceptible  oen- 
eath  the  portico.  l'Jearly  everywhere,  it  is  reveaied  only  oy 
a  minuèé  examination  made  with  instruments  of  précision;  y 
yet  it  is  perceptible  in  the  angle  columns,  at  least  by  tae 
trained  eye  of  a  professional  man. 

The  reason  for  the  existence  of  this  artifice  nas  been  s 
sought  in  the  laws  of  statics  and  in  those  of  optics.  Bota 
hâve  perhaps  contributed  to  suggest  the  idea  of  such  an  ar- 
rangement.  In  case  of  an  earthquake,  the  supports  incliaed 
toward  the  interior  of  the  édifice  must  resist  beeter  than 
vertical  supports  a  movement  <Df iiiBanslation,  thafc  would  na- 
ve thrown  them  to  the  exterior.  On  the  other  hand,  the  waii 
of  the  cella  at  the  Parthenon  has  a  slight  batter;  it  thus 
appears  to  lean  toward  the  interior  in  its  upper  p<art,  wni- 
le  because  of  the  diminution  of  tne  shaft,  the  line  of  the 
colnmn  is  inclined  in  the  opposite  direction  toward  the  out- 
side. Thus  in  élévation  there  is  a  certain  divergence  betw- 
een  the  two  enclosures  of  the  sanctaary,  the  wall  and  tne 
supports  of  the  external  portico.  It  is  proposed  to  lessen 
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this  oontrast  by  incliniag  the  axes  of  the  columQS  froœ  tae 
vertical;  the  déviation  was  but  a  few  ios.,  aad  the  coIuihq 
thus  seemed  to  f'ollow  the  moveiDeot  of  the  wail,  teading  to 
become  parallel  with  it. 

oA.\\er  ex9\.a<\xxX\.OTva  ^'BaaV,aTva\.,  9.  ^5"^,  Some  \vc3kOC  t.Yvou4\\t  lo 
^vrv^  Vtv  a  paaaa^e  O"^  C\,cero  i,la  ^erretfc,  II,  i,  \ZZ^    aa  a\,\,- 
vxa\ow  \,o  tu\,a  \,ac\\.aat\ou,  ttva\,  \.tve  arcU\.\ec\,  aoTftetxmc»  \,m- 
po^eà  OTV  tt\.e  coXarniv  a^  a  av^aXem.  It  ap^eara  aorc  p^o'oo^^^^ 
tVvat  ttve  oratOT  oxv\.\^  âbea\.raà  to    recaW,  t\vat  \\    \ûaa  aot  ea- 

To  give  an  inclination  more  or  less  great  to  a  column  cdil- 
posed  of  several  drums  and  comprised  between  two  horizontal 
planes,  those  of  the  stylobate  and  of  the  architrave,  it  w 
was  necessary  to  resort  to  certain  artifices,  whose  theory 
we  cannoL  explain  nere.  By  a  spécial  cutting  reserved  to   t 
the  tjfo  lower  and  apper  drams,  the  desired  result  was  oûta- 
ined.  The  beds  of  thèse  drums  were  not  horizontal,  and  con- 
seqaently  thèse  drums  did  not  hâve  the  same  height  oatside 
and  inside;  but  the  joints  of  the  drums  comprised  between 
the  extrême  drums  were  generally  parallel  to  each  otner. 
B'urther  it  is  particularly  in  the  Doric  temples  of  Athens 
and  of  Paestum  ('Pis.  XXVIII,  XXIX),  that  one  finds  thèse 
wise  combinations  and  thèse  refinements  ('?ig.  225);  they 
are  vainly  sought  in  most  of  the  temples  of  Sicily.   i^e  sa- 
all  hâve  occasion  to  return  to  this  subject  in  the  course 
of  thèse  studies. 

Kb-te  1,V.446.  3ee  Dvxrwi,  BauVaa-st,  p.  95-97,  ï'^la.  72,  73, 

Ko'te  2.p.44&.  Qurm,  BaaV,wï\a\. ,  p.  iOO. 

On  many  temples,  the  angle  columns  are  a  little  larger  t 

than  the  others.  Vitruvius  prescribes  the  enlargement  of  t 

the  angle  columns;  he  even  fixes  at  1/50  of  the  diameter  t 

the  normal  amount  of  that  increase,  and  hère  is  the  consici: 

4 
eration  by  which  he  justifies  that  practice.  "If  thèse  are 

necessary,''  says  he,"it  is  because  thèse  columns  are  surro" 

unded  by  air,  and  thus  they  risk  ajcpearing  to  the  spectator 

more  slender  than  the  others,  that  are  seen  against  toe  ^aii. 

à.   doubt  hascbeen  expressed  concerning  this  suoject.  /?itn  t 

the  form  of  the  temple,  «ith  the  shafts  so  near  each  otner 
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as  are  those  of  the  portioo,  one  can  scarcely  hâve  occâsioQ 
to  see  the  aagle  columxi  detached  alooe  against  the  sky  to 
seem  redaced  thereby.  To  fiad  the  point  from  which  it  pre- 
seats  itself  uader  that  aspect,  it  is  necessary  to  searori, 
aod  stili  tôe  form  of  the  olaotioa  ia  the  viciaity  of  otaer 
buildings  does  not  always  permit  one  to  place  himself  tûere. 
ffe  agrée,  but  has  one  any  other  explanation  to  give  of  tnis 
arrangement?  The  architeots  certainly  had  their  reasons  for 
taking  this  method.  Thèse  reasons  must  both  hâve  beea  expiâ-| 
ined  in  one  of  those  writings,  in  which  they  analyzed  tùeir 
own  Works,  and  has  one  not  a  right  to  think,  tnat  hère  as 
in  many  other  pages  of  nis  Dook,  Vàtruvias  is  merely  tne  in- 
terpréter of  the  masters  by  r-hom  nere  oreated  the  aiodeis  t 
that  he  teaches  men  to  imitate? 

Ko^e    4»p.44^.    Y\.trviv>\.vjia,    111,    S,    11. 

Ko"te  5,î)\iT'8^,  BawVtatvBt.,  p.  101, 

If  in  the  mon\iiDents  regardeu  as  masterpieces  of  art,  tae 
columnB  are  neither  entirely  vertical,  equally  inclined,  n 
nor  of  eqaal  sizes,  and  the  distances  separating  their  axes 
are  not  uniform.  There  again,  when  one  takes  measures  in  .v 
which  scrupalous  accuracy  is  pushed  as  far  as  possible,  one 
has  surprises,  particularly  in  relation  to  archaic  édifices, 
The  dimensions  of  those  intervals  are  dissimilar,  accoraiag 
to  the  place  that  they  occapy  in  the  portico.  Tae  angle  in- 
tercolumniations  are  less  than  the  others;  sometimes  even 
the  varions  intercolumniations  présent  distances,  that  coa- 
stitute  a  gradation  of  distances  from  tne  angle  ttà  the  cen- 
tre of  the  arrangement;  tnat  will  be  verified  by  taking  t,ae 
widths  of  the  intercolumniations  in  the  adjacent  ?igs.,  tnat 
snow  the  extrême  liberty  thao  the  architect  used  in  locating 
his  columns  (B'igs.  226, to  233).  3ne  will  note  in  the  first 
example,  that  the  intercolumniations  ail  hâve  différent  sià- 
ths  on  the  façade  and  on  the  sides  of  the  pronaos;  bepoûci 
the  pronaos  in  the  séries  of  the  portico,  they  Decome  sens- 
ibly  equal  to  each  other.  Thèse  intervais  at  the  sides  are 
narrower  than  the  narrowest  intercolumniations  of  the  façade. | 
(Pig.  226).  ?arther,  the  distance  between  the  angle  colunn 
and  the  adjacent  columns  is  the  same  on  the  façade  and  on 
the  sides  (^ig.  227).  In  another  édifice,  the  intercoluninii' 
tiens  of  the  sides  are  ail  wider  tnan  the  middle  and  anèis 
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iQtercolajnniatioas  of  the  façade,  ("^ig.  223).  Hère  on  tae 
façade  the  mèddie  intercolumniatioQ  is  narrower  thaa  the 
fciddle  intercoluiMiations  (Pig.  229).  There  in  the  façade 
the  meaa  intercolumniatioas  are  sensibiy  eqaai;  those  of 
the  sides  are^a  iittle  wider  (B'ig.  230).  3uch  is  the  arr- 
angement, that  from  a  certain  ti'me  appears  to  be  aiost  gen- 
erally  empioyed;  until  aboat  the  end  of  the  5  th  centjiry, 
one  usually  gives  greater  width  to  the  laiddle  intercolamni- 
ation.  The  angle  intercolumniations  hâve  always  been  and 
will-  always  remain  narrower.  In  placiog  the  columns  doser 
near  the  four  corners  of  the  édifice,  did  men  désire  to  st- 
reogthen  thèse  angles,  perhaps  giving  to  construction  the 
reality,or  at  ieast  the  appearance  of  a  firmer  site?  Or  in- 
deed  is  it  especially  the  arrangement  of  the  entabiatore, 
that  reacted  on  that  of  tne  supports?  Is    tnis  to  hâve  more 
facility  in  piacing  his  angèe  trigiyphs,  that  the  architsct 
has  thus  brought  certain  columns  doser  together?  It  is  Df 
Iittle  importance  in  what  meas3ire  each  of  thèse  induceicents 
contributed  to  cause  this  rule  to  be  adopted;  but  it  is  cer-j 
tain  that  it  has  been  applied  everywhere.  The  réduction  of 
those  intervais  is  more  constant  and  more  perceptible  to  i 
the  eye,  than  the  enlargement  oi  the  angle  columns. 

If  in  the  same  temple  the  width  of  the  ântercolumniatioa 
varies  with  the  place  it  occupies  in  tne  arrangement,  tnai 
variation  is  confined  within  very  narrow  limits.  On  tne  con-| 
trary,  one  finds  very  marked  différences,  when  he  compares 
this  width  in  one  édifice  to  that  in  another,  particuiarly 
when  one  compares  monuments  belonging  to  very  différent  pe- 
riods  of  the  ievelopment  of  the  art.  The  ratio  of  voids  to 
solids  is  far  from  being  the  same  in  a  temple  of  the  6  tn, 
in  a  temple  of  the  5  th,  or  one  of  the  4  th  centuries,  io 
note  this,  the  diversity  of  the  faots  hâve  oeen  reduced  to 
fixed  formulas.  Thus  Vitruvius  distinguishes  five  Systems 
of  proportions,  which  he  désignâtes  by  terms,  whose  compos- 
ition even  indicates  thaï,  they  were  borrowed  from  the  tecn- 
nical  language  of  Grecian  architects  (Pl.XîX);   the  unit  or 
modale,  as  he  says,  that  he  employs  to  define  thèse  9ystsiiS,| 
is  the  lower  diameter  of  the  column,  or  the  triglyph  in  tne 
Ooric  order.  Bere  is  the  list  that  he  drew  up. 

Pycnostyle  ratio;  interval  of  1  1/2  modules. 
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Systyie  ratio,  iaterval  of  2  modules. 

Suatyie  ratio,  interval  of  2  1/4  modules. 

Diastyle  ratio,  ioterval  of  3  modules. 

Aerostyle  ratio,  interval  of  more  thaa  3  modules. 
Ko-te  i.9.45S.  ^\.Xx-av3\,aô,  111,  S,  l-'U 

As  informed  by  the  aame  itself  borue  by  tûe  third  of  tûese 
Systems,  that  is  the  one  that  ^itruvius  prefers!  the  eustyie 
aocording  to  hi«  corresponds  better  than  tlie  other  arraage- 
meuts  to  thé  requiremeûts  of  construction  and  of  circulati- 
on; it  likeiîise  gives  to  the  colonnade  thesappearance  that 
most  pleases  the  eye.  Vatruvius  adds  a  remarie  concerning  t 
those; --  he  says  that  in  the  diastyle  the  free  spanâ  of  tne 
architrave  are  too  long;  the  stone  àf  which  they  are  made 
is  exposed  to  fracture.  As  for  the  aerostyle,  according  u 
him,  one  can  use  for  the  architrave  neither  limestone  tufa 
nor  even  marble;  wood  alone  with  its  eiasticity  can  lead  iL- 
self  to  cover  such  wide  spaces. 

^^Itruvius  seems  to  attribute  to  Hermogenes  the  invention 

2 
of  the  theory  that  he  proposes;   now  he  lived  in  the  4  ta 

century,  i.e.,  much  after  the  time  when  were  erected  ali  t 

the  good  Doric  temples  of  Greece.  The  éléments  of  this  tae- 

ory  fflust  then  hâve  been  derived  especially  from  the  stuay 

of  lonic  édifices,  the  only  ones  built  then,  and  conseqienL- 

ly  the  only  ones  that  interested  then  the  architect.  Thas 

as  one  proves  when  he  enters  the  path  of  accurate  measureii- 

ents,  the  numbers  1  1/2,  2,  2  1/4  and  3  that  \/itruvias  indi- 

cates  as  the  différent  normal  expressions  of  this  ratio,  in 

no  case  agrée  with  those  furnished  by  the  meaaurements  .iiaae 

on  the  monuments  themselves.  That  results  from  the  foliowing 

table,  where  the  inscribed  numbers  represent  the  ratio  found 

between  the  lower  diameter  and  the  interval  bet«een  the  cjoiuinii 

Sgeste,!  1/5  to  1  1/6. 

Selinonte,  temple  A,  1  1/4. 

Corinth,  old  temple,  1  2/5. 

Athena,  Parthenon,  1  2/5. 

Bassae,  temple  1  1/3. 

Sgina,  temple,  1  3/5. 

Athens,  temple  of  Theseus,  1  3/5. 

Selinonte,  temple  C,  1  3/5. 

Selinonte,  temple  D,  1  3/5. 
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Olympia^  Hesalon,  1  3/4. 
Athena,  Propyleion  at  middle,  2  3/5. 
Çadacchio,  temple,  2  3/5. 

Vtectvxre  |rec^v».e,  v  ^^»  ^^  o^'^^  ^^.  ^"^.11  i^Re^av^e  arc\v.  1891. 

By  themselves  aloae,  thèse  figures  do  not  suffice  furthep 
to  give  a  just  idea  of  the  ciiaracter  of  an  arrangement,  l'o 
defiae  it,  other  éléments  must  be  taken  into  aooount,  the 
aotual  dimater  of  the  oolumns,  their  form  and  their  relati- 
ve height.  With  the  same  intercolumniation,  two  colonnades 
mlght  produoe  a  very  différent  impression,  acoording  as  the 
shafts  are  sbort  and  squat  or  as  slender  as  alloued  by  the 
proportions  of  the  ûorio  order. 

ïïhen  one  studies  Greek  architecture,  ànd  he  knows  its  evo-| 
lution  from  the  7  th  to  the  4  th  centuries,  Dy  comparing  éd- 
ifices to  which  one  is  correct  in  assigning  a  date  more  or 
lésa  approxiinate,  he  recognixes  that  this  art  has  not  ceasedi 
to  modify  its  System  of  proportions,  and  that  changes  are 
always  made  in  the  same  sensé,  and  that  they  are  ail  expres- 
sions of  the  same  tendency.  In  the  portico  that  surrounds 
the  temple,  we  must  indicate  from  this  moment  tnat  the  voids] 
hâve  not  ceased  to  increase  at  the  expense  of  the  solids. 
At  the  same  time  that  the  columns  become  thinner  and  more 
slender,  the  intervais  separating  them  are  enlarged.  Tûis 
is  proved  when  one  measures  thèse  intervais  between  the  feel 
of  the  shafts  or  at  their  tops  between  the  capitals  under 
the  architrave.  This  last  mode  of  measurement  gives  resalts 
that  the  eye  seizes  more  quickly.  "There  is  the  place  wnere 
tne  intervais  are  most  strongly  accented.  The  square  abacus 
alternating  with  them  contributes  to  that  effect  by  forming 
a  denticulation  whose  rhythm  clearly  strikes  the  view.  Tnis 
rhythm  iauadevery  apparent  the  examples  represented  hère  ( 
(B'ig.  231).  In  the  temple  of  Artemis  at  Syracuse  (I),  the 
width  of  the  space  is  that  of  the  abacus  nearly  in  the  pro- 
portion of  1  :  5  1/2.  This  ratio  S)ccce3sively  increases  in 
the  temples  of  Poséidon  at  Paestum  (.II;  and  R  at  Selinonte. 
(III;  Pi.  XXXI).  ÎÈere  is  equality  between  the  space  and  t 
the  abacus  in  the  temple  of  Zeus  at  Olympia  (IV).  The  spaoe 
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is  wider  thaa  the  abaous  oa  the  temple  of  Theseus  (V).  ^Iq- 
aiiy,  the  width  of  the  abaoaa  is  exceeded  by  oae  half  by  t 
that  of  the  space  oa  the  temple  of  Nemesis  at  Rhamoua.  l  VI);' 

The  Qumber  of  columns  of  the  portioo  at  the  looger  sides 
of  the  édifice  varies  from  oae  temple  to  another.  It  is 
sometimes  odd,  without  any  rule  seemiog  to  govern  the  fix- 
iog  of  the  Qumber  adopted,  î'his  results  from  the  adjoiaing 
Table,  that  does  aot  claim  to  be  complète,  but  where  appear 
the  best  kaown  temples. 

11  colamas;  temple  of  Asclepios  at  Spidauros.  Metroon  at 
Olympia. 

12  colamas;  Temple  of  Sgioa.  Temple  of  Suaium.  Temple  of 
Nemesis  at  Rhamaas. 

13  columasj  Temple  of  2eas  at  Olympia.  Temple  of  Nemea. 
Temple  of  Demeter  at  Paestam.  Temple  D  at  Seliaoate.  At  Ag- 
rigeate,  the  so  oalled  Temples  of  Ooacord,  of  Juao  Lacina, 
of  Valcaa,  of  Castor  aad  Pollux,  of  Jupiter  Polieus. 

14.  oolumas;  Temple  of  Segeste.  At  Selinoate,  Temples  A 
aad  3.  Temple  of  Poseidoa  at  Paestum. 

15  colamas;  Temple  of  Corioth.  Temple  of  Apollo  at  Bassae. 
Temple  of  Poseidoa  at  Paestam.  Temple  R  at  Seliaoate.  Temple 
of  Hercules  at  Agrigeate. 

16  colamas,  Heraioa  at  Olympia. 

17.  columas;  Partheaoa.  Temple  C  at  Seliaoote,  according 
to  Hittorf. 

la  the  course  of  the  sole  work  that  represeats  to  us  tns 
théories  of  the  architects  of  aatiquity,  Vltruvius  employs 
for  briefly  iodiaatiag  the  form  aad  character  of  the  édifi- 
ces meatioaed,  terms  that  by  the  iatermediary  of  the  arcùi- 
tects  of  the  Reaaissaace  hâve  passed  iato  the  laagaage  of 
modéra  architects;^  This  aomeaclature,  as  we  hâve  stated,  w 
was  created  chiefly  accordiag  to  looic  arraogemeats,  and 
certaia  terms  comprised  thereia  apply  to  types,  that  accor- 
diag to  ail  appearaace  were  aever  realized  in  the  ûoric  st- 
yle, ïet  ail  thèse  terms  hâve  eatered  iato  curreat  use,  and 
it  is  importaat  to  defiac  them  by  figures,  which  will  give 
tûeir  meaaiag  to  the  reader  without  requiriag  other  explao- 
atioas.  We  hâve  doae  this  ia  Plate  XXX;  there  will  be  found 
the  temples  classified  accordiag  to  the  method  of  Vitruvius, 
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first  acoording  to  the  aumber  of  coiamas  preseated  on  tha 
façade,  thea  aocording  to  the  places  oocupied  ia  the  eatire- 
ty  of  the  édifice  and  the  maaner  ia  which  they  are  arranged 
there.  A  third  diagram, gives  the  graphical  translation  of 
the  teriDS  employed  by  Vitru7iu3  to  characterize  the  arrange- 
ments, according  to  the  greater  or  lesser  distances  between 
the  supports  composing  it. . 
3.  The  Ante. 

We  hâve  considered  the  necessity  in  yihich  the  Mycenaean 
constructor  found  himself,  of  facing  and  protecting  the  eods 
of  walls  built  of  crude  bricks  or  of  small  materials;  we  n 
hâve  shown  how  ne  obtained  this  resuit  by  means  of  a  facing 
of  solid  planks.  The  ante  (parastas)  is  nothing  but  tne  st- 
o.ne  représentation  of  tnat  facing.  Then  it  présents  the  ap- 
pearance  of  a  sort  of  square  pier,  that  to  the  eye  at  ieast, 
reinforces  the  ends  of  the  latéral  walls  of  the  cella,  and 
gives  them  a  more  solid  and  stronger  appearance. 

As  we  stated  of  the  Heraion,  this  procédure  was  used  to 
form  the  ante  in  the  first  peripteral  temples,  where  the 
wall  was  made  of  clay  bricks;  wood  was  still  applisd  to  ta- 
at  wall,  but  when  men  commenced  to  build  the  temple  of  eut 
stone,  there  can  no  longer  be  any  question  of  concealing 
the  courses  under  an  arrangement  of  planks.  Thenceforth, 
the  ante  became  a  continuation  of  the  nall;  but  by  its  loriii 
it  still  recalled  the  type  from  wnich  ib  came. 

By  the  place  that  it  occupies  and  by  the  part  that  it  pi- 
ays,  the  ante  belongs  to  both  the  wall  and  the  column.  It 
is  the  prolongation  of  the  wall,  thus  where  the  wall  nas  a 
mouléed  plinth  as  on  the  temple  of  Theseus,  that  continues 
entirely  around  the  ante  IPl.  XXXII,  12);   but  the  ante  oe- 
ing  wider  and  more  massive  than  the  wall,  is  at  the  same  t 
time  intended  to  présent  the  appearance  of  a  support.  Waere 
the  temple  is  without  an  external  colonnade,  as  on  the  a":ega- 
ron,  it  aids  in  supporting  the  entablature  on  the  façade, 
on  the  peripteral  temple  it  fulfils  the  same  function  for 
the  spécial  entablature  of  the  pronaos.  Like  the  column  it 
is  slightly  inclined  in  the  most  ancient  édifices  toward  t 
the  interior  of  the  building,  and  it  is  diminished  from  oot- 
tom  to  top.  By  virtue  of  this  similarity,  it  likewise  cears 
a  capital. 
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KoXô    i.p.i^Ôl.    lii\,a\o\.re    àe    \.*Krt.    Vo\.    Y\,.    v    ^^^»    500-5QV, 
SaO,     l?\.4.     189. 

Where   in    the  order   the   coIuidq   bas   a   base,    the  aate  alao 
aometimea   bas    ita   owq,    that   présenta   nearly    the   same  proii- 
lea.    Iq   buildings   of   the   Doric  style,    the  ante   rests  direot- 
ly  on   the   stylobate'    the   regular   courses   with    joints   contin- 
uing.    Those  of   the   wall   correspond   to   the  drums  of   the  snaft 
(Pl.    XXXII,    12);    but    they   never   receive   flûtes.    Those   are 
reserved   for   the   isolated   support.    Applied   to   the   ante,    they 
would  hâve   falsified   the   prinoiple;    they   would   hâve   toc   much 
distioguished   the  ante   from   the   wall.    ïet   there  are   rare  ex- 
ceptioaa;    thus  on   one  of   the   temples  of   Selinonte,    at  the 
end  of   the   srall    in    the   place   of   the   ante,    the   architect  riâs 
placed   three   fourths   of    a   fluted   coluain    (Pl.    XXXII).    In   ta- 
is  manner  of   terminating   the   wall    is   a   blunder   that   has   ïo- 
und  imitators. 

Ko-te    2.p,4Ôi.    ?\.ate    XXXll,    1-4.    TVve    a^^^    ot    t>ve    èreal    por- 
\.\,oo    i.'^ûasVW.ca'^    ot    Çcieat,ut&,     a^Aier    l.a\iro\)L8\,e ,    ?\.    l'a,    i.    vzv 

X\<z    eà\.^\.ce,    awà    2.,     \t\    t\ve    \oxv4>'^vvà\.x\a\,    aense.    3,     3eot&etr\,- 
ca\    e\.eoat\oA.    \.    ÇVaxv.     --    5-9.    j^tvtea    o^    \eTRp\,es    o^    Se\\aon- 
\.a,     «i^tev    ^\,Wor^,     krc\\.     Aat.    ^\ ,    79.    ô.    Xtv^e    o^    ^^c.    prouaos 
axv|u\.ar    v^'^ape-c^.V.o  a .     Ô.    XnoY^er    ax^iL-e,    axvè,u\,cvr    per  speotvoe. 
T.    Çro^\.\.e    o^    au^e    6.     B.     ÇXatv    o^    o.xv\e    5.    9,     p\,cxTv    o^    aute    d. 
10.    Ç\.cn\    ot    cvT\te    ot    ^ettvpVe    ot    Çoae\.d.oi\    at    ?aea\,uTft,     a^^ex'    La- 
X)rouata.,    p\..    10.    11.    P\aT\    o^    t\xe    aalc-co"\.\iTRn    o^    t6»v\.e    0   at 
Se\.\aotvte.     (.fttttor^,     l^rcV\.    au^ .    pt.     33').     12.     Tempte    ot    Tf^e-" 
aeua,    e\.e\aat\.OTv    ot    t\\e    at^te    otv    t\\e    Vaterat    ^aoaàe    o^    ^^*2,   txo.- 
oa,    a^ter    Stwart    (.ft.^t\.c\.    à^     Àt\v.lll,    pt.    10^,    aT\,à    Ivaauott 
(.krcïv.    Stvxàtetv,    oot.    9"^.    13.    ktvte    o^    te»p\.e    o^    XexReava    o.t 
R\vo.mïvua    V^ivttq.    tneà.  G\vap .    Yl,    p\.    9"^.    14.    XTV"te    o^    XempXe 
ïL    at    SeXtnOTvte    ^.^tttort,    Xt*c\\.    atvt.,    p\i.     4^^  . 

Particularly    by    the   capital,    the   ante   differs    from   the  c 
coluan,    AbaveithèaDoriccooàâoiQ^  .the::eehlQU3  »  and  ^  tae/abacuE 
Be8.:ciearlgjaepai?isitedabpiûhe   contrast  of   their   forms,    out 
hâve   this    trait   in   common,    that   in   their   robust   simplicity 
they    both   always   remain   without   any   ornament;    but    the  arch- 
itect had  no   reason   to   repeat  a^   the  top  of   a  uall,    forms 
whose   shapes   on    the   column   had   been    fixed   by    the   imposed  n 
necessity   of   starting   from  a  circular   plan    to   arrive  at   a 
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square  oae.  If  thea  the  crowaing  of  the  ante  by  ita  position 
correspoQds  to  that  of  the  column,  it  always  retaias  by  its 
form  its  separate  ciiaracteri  yet  according  to  the  time  and 
place,  the  capital  ssited  to  it  présents  différent  aspects. 
Iq  the  6  th  and  evea  in  the  5  th  centuries,  what  distingaisti- 
es  it  iQ  Greece  and  in  the  greater  number  of  the  tiaiples  of 
Italy  and  of  3icily,i3,  that  it  is  formed  by  a  séries  of  m 
mouldiogs  placed  on  a  facla,  a  sort  of  siab,  a  séries  in 
which  were  introduced  eggs  and  beads  in  the  5  th  century. 
(PI.  XXXII,  1-3,  6). 

In  thèse  profiles  of  the  ante,  thete  is  one  trait  on  wnich 
it  is  necessary  to  insist,  and  that  confirms  the  explanation 
that  we  hâve  given  of  the  origin  of  the  member  in  question. 
If  the  primitive  arrangement  of  the  ante  were  unknown  to  us, 
we  should  hâve  difficulty  in  comprehending  why  in  the  édif- 
ices of  the  classicai  âge,  the  sides  of  the  ante  are  frsq- 
uently  of  such  unequal  widths  (PI.  XXZII,  9,    10).  3uch  nsr- 
ro»  faces  represent  the  post  or  piank  of  former  times,  tney 
hâve  the  saail  thiokness  of  those;  they  reproduce  their  ar- 
rangement. 

324. 

On  certain  édifices  of  the  colonies,  such  as  the  teoipie  I 
at  Selinonte  and  the   basilica  of  PaestuiD,  the  ante  has  an 
entirely  différent  appearance.  There  the  ante  is  square  m 
plan  (Pl.  XXXII,  4,  3).  One  of  thèse  antes  recalls  the  aop- 
earanoe  of  certain  figyptian  piers,  an  analogy  rendered  stiii 
more  apparent  by  tne  very  great  cavetto  that  crowns  it.  (fi. 
XXXII,  1,  2).  There  the  capital  of  the  ante  seenis  to  hâve 
desired  to  contest  in  amplitude  with  the  column,  by  means 
of  the  contrast  arranged  between  that  great  cavetto  and  i^ne 
broad  abacus  that  surmounts  it.  Slsewhere  in  teiople  T  of  3e- 
linoate  on  the  pronaoa,  we  again  find  this  same  square  pier; 
but  at  its  top,  this  présents  a  rich  ornamentation  coveriag 
the  entire  slab  interposed  between  the  wail  and  the  arcait- 
rave.  At  the  bottom  of  the  capital  is  an  astragal  coinposea 
of  disks  and  beads.  Above,the  entire  field  is  filled  by  tne 
development  of  a  single  motive,  a  central  palonatium  aroanà 
which  viind  the  scrolls,  that  do  not  fail  to  aiake  one  thin^ 
of  the  forms  dear  to  the  Mycenaean  ornamentist.  (Pl.  XXXIi/ 
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5,  aad  Pig.  231. 

Where  oae  decorated  thus  the  capital  of  the  aote,  he  fre- 
qaeatly  called  the  brash  to  the  ald  of  the  chisel.  This  ia 
the  case  for  the  aate  of  temple  T  of;  Selinonta,  where  the 
eatire  ornameatation  i>aa  executed  ia  color,  for  that  of  the 
temple  of  Neaesis  at  Rhamaus,  for  that  of  temple  R  at  Seii- 
aoûte,  aad  for  yet  others  where  painting  served  to  give  more 
accent  to  the  relief  of  ornameats  modeled  in  the  stone  (PI. 
XXXII,  13,  14).  The  monuments  of  the  Acropolis  of  Athens  év- 
idence the  same  refinement.  About  the  middle  of  the  5  th  c 

century,  architects  will  introduce  into  the  facia  of  thèse 

a 
antes  by  a  free  and  désirable  imitation,  species  of  annuiets 

that  reppodace  those  of  the  capital  of  the  column.  The  diff- 
érences existing  ^etweeû  the  capital  of  the  ante  and  that  of 
the  column  are  explained,  at  least  in  part,  by  a  reasoa  of 
art.  The  conditions  in  which  appeared  the  ante  in  peripteral 
temples,  were  not  the  same  as  those  shown  by  the  column.  îh- 
ere  the  ante  »as  only  visible  under  the  portico  in  the  iiaif 
light  of  the  pronaos.  To  model  its  capital, one  did  not  aave 
to  count  on  tne  play  of  a  free  light.  It  was  then  only  a  oî 
means  of  accenting  that  portion  of  the  ante,  of  giving   it  a 
bolder  contour  and  a  richer  ornamentatioa,  v^here  between  tae 
reliefs  and  the  hollows  of  the  mouldings  the  bands  were  orn- 
amented  by  designs,  whose  outlines  were  accented  ûy  tne  dif- 
férent colors.  On  ante  temples,  the  ante  appeared  in  tne  r 
full  sunlight  on  the  same  plane  as  the  independent  supports; 
but  there  also  it  found  good  that  enrichment  of  the  decora- 
tioa.  The  aagles  of  the  édifice,  with  the  crowbeak  moulding 
terminating  them  and  the  lines  of  shadow  that  vigorousiy  ^ 
marked  the  projettions  of  the  stone,  thus  assumed  a  firœness 
contrasting  with  the  receding  rounds  of  the  middle  coluirins, 
which  had  the  happiest  effect. 

Ko"te  i,p,462).  Ou  tVve  cro\»\)eaV  mou\.d.\,<\^,  tVve  aXemeu^s  \,aXo 
«\v\.cïv  vt  \,a  reaoVoeô.  aa^  \ts  àeGova\.\.oe  ocx\\xe8.,  aee  t^e  oo- 
aeroat\.OT\8  ot  ft\.ttort,  krc\v.  atvt.  p.  057-359.  <^P\. .  LXXX,  ■  ,  ^^ 

The  width  of  the  front  face  of  the  ante  is  most  frequeniiy 
less  than  the  lower  diameter  of  the  oolumns  of  the  portico 
aad  èarger  than  their  upper  diameter.   ?upther,  there  also 
is  no  absolute  rule.  In  the  same  édifice  the  constructor  n 
has  sometimes  used  two  différent  modes.  3n  the  temple  oi  I'ûS' 
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TJaeseas,    the   aate   of    the   proaaos   oearly   corresponds    to   tae 
diaaieter  of    the   colunnQ   opposite   it,    while   that   of  Jfcàe  opi3- 
tûodome   is   m\ioh   aarrower.    The  latter  «as   less   in   vie»;    tue 
arohiteot   has   givea   it   less    importanoe. 

ot    t\ve    aa-te    d\vou\.à.    correapoA^    to    t\ve    àeameter    ot    ttve    syva^x 
o^posVXe    \,\,\    \i\),X    \v\a    r\x\#e    appâte»    to    ttxe    ftoaaa    atvte,    «^tc\\ 
\.8    otvtvi    a    ç\,\.a8ter    otv    «1vvc\v    are    reçeateà    ttve    mot\.oes    ot    t^e 
cotvx^a . 

9.  The  gQtablatare. 

The  eatabiature  is  composed  of  three  parts,  the  architrave,! 
frieze  aad  cornice.  The  architraee  (epistyle)  is  formed  oï 
great  blocks  of  stone  of  rectangalar  section.  Sach  of  thèse 
rests  Oû  tii03coluiDns.  The  janction  is  made  at  the  middie  of 
the  capital.  Thus  the  architrave  repeats  the  gênerai  t'orir. 
of  the  building,  sach  as  given  by  the  stylobate,  and  it  dis- 
tributes  on  the  coiumns  the  weight  of  the  rest  of  the  eacao^ 
lature  and  a  part  of  that  of  the  roof. 

On  saiali  temples,  the  architrave  could  be  made  of  a  single 
biock;  but  on  temples  of  great  dimensions,  it  is  divided  in 
the  direction  of  its  width  into  two  and  sometimes  three  car- 
allel  slabs.  In  tne  6  th  century  it  consists  of  two  stone 
beams  :)daced  one  behind  the  other  (?1.  aXXIII).  3ne  divines 
the  reason  that  decedid  the  constrnctor  to  double  it.  It  i 
rupture  occurred,  the  one  èeam  not  affected  sufficed,  at  i 
least  temporarily ,  to  carry  the  load  of  the  eeet  of  tne  en- 
tablature;  further  by  this  division,  he  avoided  having  tD 
hoist  masses  handied  with  difficulty. 

There  are  somededif ices,  otherwise  in  very  small  number, 
*here  the  architrave  is  divided  in  several  parts,  not  oni/ 
in  «idth  but  also  in  depth.  That  peculiarity  is  explainea 
in  the  temple  of  Siants  at  Agrigente  oy  the  colossal  char- 
acter  of  the  édifice.  There  are  superposed  three  stone  oe- 
ams  to  compose  the  architrave,  the  bottom  one  being  3.94  it. 
high,  and  the  two  others  being  3.23  ft.  each.  This  arrange- 
ment is  not  justified  by  the  same  reasons  in  certain  otner 
temples  of  moderate  size,  where  on  finds  it,  such  as  tempis 
G  of  Selinonte  and  the  old  temple  of  Metaponte.  The  arcnit- 
rave  is  there  composed  of  two  superposed  blocks.  That  arr- 
angement was  later  aoandoned,  but  it  is  proper  to  mention 
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it   for   the  observation   saggested   by   it.    It   shows   that  in  tne 
6   th   ceatary   in   the   period  of   essays   and   experiments,    tne 
architect  designed   his   édifice   without   otherwiae   taking  pa- 
painB    to   place   the   iines   of   it   in    proportion    to   the  dimens- 
ions  of   his   materials. 

It   is    then   a   rule   that   the   Dorio   architrave   should  retaio 
in   élévation    its   apparent   unity.    The   sole  décoration,    or  at 
least   the  only   ornament   eut   in    the   stone,    that   it   admits, 
is   a   Dand   in   slight   relief,    that   borders    its   upper   part.    B 
Below   this   fillet   that   forais   a   continuons    band   appears,   on- 
ly   below   the   triglyphs   of    the   frieze,    another   fillet  of   iess 
projection    ('PI.    XXXIII,    1).      Below   the   last   fillet   hang  iit- 
tle   appendages   of   cylindrioal   or  conical    form,    known   by   toe 
name   of   drops   Igu^tas);    they   are   generally   six   in   numoer. 
Sometimes    thèse  drops   are   detached   at   the    back   CPl.    XXXIII, 
11,    13), —   this   is   the   same   as   the   aiost   ancient   mode  — ,    and 
sometimes   they   are   adhèrent   there.    We  hâve   explained   to   /raat, 
arrangement   of   the   ancient   carpentry    the   drops   corresponded. 
In   some   constructions    thèse   were   changed   into   an   ornameatai 
motive.    Men   must  not   hâve  delayed   to   lose    the  memory   of   the 
past   played   in    the   s.r:)icture   by    the   pins,    that   they   repres- 
ent,    and   they   acquired   the   habit   of    inserting   them   with   tae 
same   regular   intervais   on   architraves    that    Dore   no   frieze, 
for   example,    on   those    in    the   interior   of    the   cella,    that  se- 
parate   the   second  order   from   that  on   which    it   rests. 

Koiûe    i,v.46'7.    PX*.     XXXIII,     i-5.    £a-ta\) Nature    o\    teiRpXe    ï^    al 

\.a-^    ti^at    croAûTvs    \.\\.z    to^G\a.    S.    Ç\.aïv    o't    a86emyi\abé,e    ot    trv4^è" 
\>Us    Vtv    \\\.z    ^r\z%z,     k»    kt\,è,\z    G\\cvu^t^ra    o^    tr\  èX,^  pua .     5,    ^x^.cxA, 
8CCt\on    ot    ^    ^^^•4^'è^^    3\\0"®\ia4   moàe    in    ^a\\\,c\v    t\ve    apper    part 
\.3    tO"ï*«^aOL.     k^Xzv    a\.\.\OTt.     Kvc'tv.     at\\,     P\,a.     Xll,     XLll,     XLIY. 
6.    Terra    co%\.a    o^ma    ot    ^^e-    cort\\ce    o^    ^^e-    Xreasar»^    ot    GeVa. 
^t^a^    DdrptaX'âk,    t>\e    Ycr»Beaàua^    oot\    ler  r  a\tot\etv .    P\..    IX.    ^t 
S,    S.    î,«vtc3k\)\,cvtvitr e    ot    tetupVe    ot    PoaeViàoa    a\,    ?ae8\.u,m.    7.    AaiVa 
\,r\,é,V^pw.    8,    Ç\,cx(\    ot    t^^^^^-    a\\o\ûÂ.i\|,    tae    coTS3tr\xcX,\.ou    ot    "^^^ 
tr \|,\,vi-p\va.    "3.    PVatx    ot    arc^Vtraoe,     at^cr    La\)rou8te.    ?\,s.    IX, 
X.     10.    "Yr V^X'^èV^    ^^    \zvvQ.    coi.ta    ot    Se\.\ax>tv\a,    o\evB    8)\o\B\(\é 
8ec\,\,o^    ot    0.    «.eto^e.     A^^er    Ovirxjk,    ?\.4.    88,    il,    Sectvon    a\vofi- 
\.tv4    ^'^^    àrop    p\.aocà.    \>etveQ.\,\v    \.\ve    aame    Xr\|\.»4p\v»    at-ît-ev    Durw. 
ÎV,^.     84.     1^.    P\.aa    ot    ^^a    o^voLAneVa .     13.    Dro^    p\,aceà    ut^àer    a 
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?\.t«»  ^^"^1  ^^^»  Ôlô,  ^16. 

On  the  monuments  of  Greek  architecture  as  preseated  today 
to  our  eyea,  the  architrave  appears  as  a  long  lintel,  enti- 
rely  white  and  bare,  ishile  the  frieze  that  surmounts  it  is 
frequently  decorated  by  sculptured  figures,  and  in  any  oase 
is  divided  by  the  triglyphs.  By  reason  of  even   its  origin 
and  of  its  funotion,  the  architrave  has  always  presented  a 
surface  less  ornate  and  less  monumental  than  that  of  the 
frieze.  One  kno»s  that  one  temple,  that  of  Assos,  where  the 
arohitect  thought  to  place  sculpture  as  on  the  frieze  (iPla. 
XXIV-,  XXXV.);  but  that  monument  is  an  Asian  temple,  and  we 
should  not  forget  that  in  that  country,  art  was  subject  lo 
influences  that  ne   know  imperfectly,  and  «àicn  hâve  someti- 
mes  given  a  very  peculiar  character  to  its  créations.  In  a 
any  case,  that  innovation  does  not  seem  to  ûave  been  appro- 
ved,  for  it  has  found  no  itnitators.  If  on  terra  cotta  entab-| 
latures  that  came  from  3icily,the  posts  and  scrolls  run  on 
the  architrave,  that  concerns  only  moulded  pièces  of  smaii 
dimensions.  In  Greece  proper,  the  architrave  seems  to  hâve 
been  sometimes  painted  red;  but  it  does  not  appear  that  or- 
naments  were  ever  designed  on  it,  and  that  it  was  guite  iate| 
and  especially  after  the  4  th  century,  that  men  thought  of 
fixing  on  the  band  by  means  of  nails,  shields  of  gilded  br- 
onze or  inscriptions  executed  in  great  ietters  of  métal;  t 
those  attached  pièces  commenced  to  invade  the  architrave  o 
only  when  taste  had  become  less  refined  and  less  pure.  In 
the  5  th  and  6  th  centuries,  if  the  fillet,  régulas  and  dr- 
ops were  enhanced  by  color,  the  architrave  from  which  taese 
mouldings  had  a  very  moderate  projection,  extended  «hile  re-| 
taining  tàe  natural  color  of  tne  stone  or  marble,  without 
any  painted  or  sculptured  motive  to  interrupt  its  uniforui 
and  Sfflooth  extent*  Thus  it  had  a  very  sensible  con. rast  De- 
tween  the  appearance  of  the  frieze  and  that  of  the  architr- 
ave, which  contributed  to  distinguish  the  Doric  entablatare, 
and  that  gave  it  i.s  own  beauty  and  its  expressive  characterj 

The  vertical  position  of  the  architrave  above  the  columa 
varies  with  the  time,  as  shown  by  the  adjacent  Pig.  (Pig. 
233).  In  the  most  ancient  exampie  -  taken  frosn  the  temple  oi 
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Poséidon  at  Paeatum  (l),  tiiat  vertical  falla  in  the  interioi 
of  the  oolamn,  whose  sàaft  projeote  strongly  oeyond  the  Uqj 
tûus  continned.  At  Baasae,  this  vertical  strikes  tiie  shaft 
at  about  the  middle  of  its  height  and  pénétrâtes  it  (2).  At 
Egina,  it  only  joins  the  ahaft  near  its  foot  (3).  |inally, 
at  the  temple  of  Nemea,  the  line  prolonging  the  e:çternal  f 
face  of  the  architrave  remains  outside  the  shaft  until  it 
strikes  the  stylobate  (4). 

The  arrangements  employed  at  Paestum  and  at  Nemea  are  taet 
the  two  extrême  terms  of  the  séries  formed  by  ail  that  tiave 
been  adopted  to  define  that  relation  between  the  6  th  and 
4  th  centuries.  No  more  hère  than  for  other  relations,  caQ 
one  establish  in  the  variants  of  the  thème  a  rigorously  cnr- 
onological  order;  but  it  no  less  remains  established  by  tne 
cofflparison  so  instituted,  that  from  tne  oeginning  of  Doric 
architecture  to  its  more  récent  créations,  the  architrave 
has  tended  to  move  out  on  the  column. 

It  is  the  same  for  the  projection  of  the  abacus  from  Lne 
architrave.  That  projection  is  much  greater  on  archaic  aap- 
itals  where  the  curve  of  the  echinus  is  very  annatural.  ner( 
we  shall  only  examine  the  two  extrême  terms  of  the  séries. 
(Pig.  234).  The  exampies  are  taken  from  temple  3  of  Selinon- 
te  (1)  and  from  the  temple  of  Nemea  (2).  One  sees  that  tne 
profiles  hâve  a  much  greater  and  bolder  character  in  tne  an- 
cient  type  than  in  that  furnished  by  the  most  récent  ediiiof 

What  coBBÊitutes  the  Doric  frieze  aad  forms  its  originaii- 
ty  is  the  alternation  of  triglyphs  and  métopes,  the  trigi/- 
phs  being  a  sort  of  piers  spaced  at  equal  intervais  between 
the  architrave  and  cornice,  and  the  métopes  are  rectangalar 
slabs  as  ornaments,  that  fill  the  entervals  between  the  piei 

We  shall  not  retarn  hère  to  tèe  origin  of  the  trigiypn;  wf 
hâve  stated  how  this  motive  was  first  suggested  by  the  déco- 
rative facing  that  was  reoeived  oy  the  visible  ends  of  tne 
beams  in  the  carpentry  of  the  Mycenaean  palace,  was  traosi- 
erred  and  employed  by  analogy,  even  where  it  no  longer  oov- 
responded  to  the  internai  construction  of  the  édifice,  and 
how  it  ended  by  appearing  in  the  frieze  of  the  portico  on 
the  four  fronts  of  the  temple.  What  fiaally  demonstrates  t 
that  on  that  frieze,  the  triglyph  is  but  a  mère  ornament, 
is  the  fact  that  on  certain  archaic  temples,  such  as  the  t, 
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temple  of  Poséidon  at  Paestam,  the  triglyphe  do  aot  présent 
taeoiselv9s  as  lodependeot  aieiDbers;  oae  fiads  tiro  cat  la  re- 
iief  on  the  aame  stone  of  the  frieze. 

îhe  trigly^phs  were  ohann^led  like  the  colamns,  but  their 
chaaaels  did  Qot  hâve  the  same  seotioQ  as  those  of  the  siiaf-l 
ts,  they  were  of  a  section  distinotly  triangular.  ïet  this 
rule  comprises  some  sare  exceptions.  Thus  at  Metaponte  on 
the  tepple  oalied  Tempio  délie  colonne  Paladine,  the  arohi- 
tect  desiped  to  innovate.  The  section  of  the  channels  of  t 
the  triglyphs  is  a  ciroular  arc.  A  narrow  groove  sunk  at  t 
the  bottom  of  the  channel  and  a  narrow  fillet  projecting  f 
froin  the  ground  of  each  panel  gives  this  triglyph  a  very 
peculiar  appearance  (Pig.  235)»  On  the  most  ancient  monaai- 
ents,  for  example  on  the  temples  of  Paestum  and  most  of  tne 
temples  of  Sicily,  they  stop  at  the  orossing  of  the  narrow 
band  surmounting  the  whole,  in  curves  whose  trace  changes 
from  one  édifice  to  another  (Pl.  XXXIII,  1,  4,  3).  Tnere  is 
very  great  variety  in  the  sections  of  thèse  channels;  but 
■/fhat  is  never  laoking  are  the  channels  tnemselves,  with  tne 
Unes  of  shadow  that  they  draw  on  the  surface  of  the  friaze. 
To  designate  thèse  grooves  ând  the  pier  itself,  to  ifûicn  t 
they  give  suça  a  peculiar  appearance  by  their  deptn  and  by 
tne  firmness  of  their  edges,  the  Greeks  empioyed  words  ler- 
ived  from  the  root  from  which  came  the  verb  glypto  and  so 
many  other  derivatives  in  current  use,  a  rooL  taat  has  laa 
sensé  of  chiseling,  of  incising.  That  of  tnese  grooves  «as 
a  glyph,  and  the  pier  with  tarée  oaads  was  a  trigiypû.  .^o- 
thing  appeared  more  simple;  out  as  soon  as  one  casts  ûi3 
eye  on  the  entablature,  ne  cannot  prevent  a  certain  surpri- 
se. Ho^ever  différent  from  each  other  may  be  tne  trigiypns, 
tne  fron-  has  only  tivo  large  grroves;  there  are  never  tarée. 
It  would  then  seem  at  the  first  moment  better  that  tae  teri 
diglyph  would  be  best  justified;  out  it  has  never  been  aop- 
lied  to  this  architectural  member.  One  however  expériences 
the  need  of  understanding  why  the  word  triglypn  has  prevail-| 
ed  and  how  this  difficulty  is  solved.  At  the  side  of  eaon 
triglyph,  it  is  said,  where  it  adjoins  the  métope  is  arran- 
ged  a  chamfer  with  a  width  of  one  half  of  that  of  the  tv«o 
channeès,  of  tne  two  glypha,  properly  so  called.  Two  glyo^^s 
and  t«o  half  glyphs  make  tarée,  and  the  count  is  correct. 
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However  correct  is  this  addition,  we  ask  ourselves  if  truj 
ly  by  it,  it  ia  proper  to  explaia  the  term  that  embarrasses 
as.  Doubtless  there  are  bat  two  cûanneis  cat  ia  tbe  froat 
of  the  pèer;  bat  the  flata  eaolosiag  them  are  oecessarily 
three  in  namber.  Perhaps  this  trait  particalarly  atruck  the 
mind  of  the  spectator.  Of  the  two  éléments  forming  the  tech-1 
nical  expression,  the  second  indicates  the  procédure  by  wh- 
ich  the  effeot  is  obtained,  and  the  first  allades  to  the  t 
triple  enclosure. 

If  we  find  nothing  on  this  sabject  in  whau  has  been  trana-l 
mitted  by  Vitruvias,  of  the  doctrine  of  the  Greek  architectsi 
and  believing  the  sams  Vitruvias,  they  had  soaght  to  reader 
to  themselves  an  account  of  the  origin  of  the  motive.  Beûiodl 
the  stone  or  marble,  they  perceived  more  or  less  vaguely  the 
beams  of  the  ancient  wooden  temples,  and  they  saw  beams  pre-| 
senting  their  ends  d>n  the  exterior,  when  the  construction 
had  just  been.cofflpleted,  just  as  the  saw  had  isft  it.  Tne 
aspect  of  the  ends  of  ail  those  beams  would  hâve  been  unpi- 
easinm;   they  were  not  ignorant  that  one  would  imagine  con- 
cealing  them  under  the  covering  plates  of  stone  or  wood,  ^ 
and  that  in  this  last  case,  this  plate  was  composed  of  slâD3| 
that  the  painter  was  charged  to  decorate.  A  blue  oolor  aiixecl| 
with  melted  wax  increased  the  effect  of  the  grooves  that  a 
accompany  the  joint  of  eaoh  slab.  No  arrangement  of  that  k 
kind  must  appear  in  view  in  the  édifices  of  the  classicai 
âge;  but  it  is  curious  that  by  conjecture  those  theorists 
came  to  conceive  for  those  ends  of  beams  a  more  of  décora- 
tion very  similar  to  that  white  distinguished  the  alabaster 

frieze  found  at  Tiryns,  that  frieze  which  we  nave  restorei 

2 
and  placed  in  the  entablat^ire  of  the  Mycenaean  palace.   At- 

ter  ail  it  is  possible  that  the  architects  in  the  5  th  oen- 

tury  had  still  retained  some  remembrance  of  tne  modes  of  c 

construction  and  of  décoration,  that  we  hâve  described  in 

regard  to  the  édifices  of  the  primitive  âge;  the  tradition 

of  thèse  procédures  can  be  preserved  in  places  on  the  oaii- 

dings  of  small  dimensions,  in  which  the  clay  and  wood  still 

played  the  chief  parts. 

Xote  \.p.4'/S.  Y\.truo\.\ka.  lY,  î,  1. 

Xote  ^,^^^k^^.    ^\ato\.re  àe  \^\r\..  Yo\.  VI.  ?\.a.Xl,  XII,  Xlll 

If  Vitruvius  did  not  seek  to  give  a  reason  for  the  naaae 
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borne  by  the  triglyph,  he  did  not  seem  to  hâve  asked  heiEseif 
why  the  ornament  devoted  to  that  member  of  the  frieze  ûas 
almost  always  beea  the  chanael,  the  trianguiar  groove.  Taere 
hâve  beea  subtle  aad  more  or  less  ingenious  conjectures  made 
on  this  subject,  that  can  be  spared.  The  trigiyph  is  chann- 
eled  like  the  oolamn  because  like  that  it  is  an  asoendiag 
form  or  support,  and  this  fluting  serves  to  diveesify  tne 
frieze  without  breaking  the  uaity,  to  obeate  there  by  its 
reguiar  récurrence  a  rhythm  that  pleases  the  eye.  Between 
the  amooth  surface  of  the  architrave  and  the  field  eut  at 
equai  intervais  by  thèse  grooves,  there  is  sought  and  desi- 
red  a  contrast,  which  emphasizes  still  more  the  blue  coior 
ordinarily  assigned  to  the  trigiyph. 

At  least  an  the  édifices  where  Doric  architeot-ure  arrived 
at  its  perfection,  why  hâve  not  the  channels  of  the  trigiy- 
ph the  same  section  in  plan  as  the  flûtes  of  the  snaft?Oae 
believes  that  the  reason  of  that  différence  can  be  diviaei. 
On  the  column  the  flûtes  are  hollowed  in  plans  increasin5;iy 
distant  from  the  eye;  each  of  them  gives  a  différent  shadow, 
and  the  softness  of  the  curves  lends  itself  marvellously  to 
outline  those  shadows,  whose  graduai  decrease  renders  uiore 
sensible  and  at  the  same  time  more  firm  the  spécial  form  of 
tne  shaft.  The  frieze  extends  entirely  in  a  vertical  pleine; 
it  is  further  placed  higher  and  more  distant  from  tne  speo- 
tator  than  even  the  top  of  bhe  column;  so  that  the  design 
of  the  ornament  there  may  hâve  ail  its  value,  it  is  necess- 
ary  to  dépend  on  the  drawing;  it  is  essential  to  place  tnere 
lines  of  shadow  that  would  be  more  distinct  and  free,  tnas 
intersecting  at  half  a  right  angle  the  vertical  and  norizon- 
tal  planes. 

The  panels  separating  the  triglyphs  are  called  métopes. 
The  etymology  of  the  word  is  very  clear;  it  is  formed  of 
meta,  between,  and  ope,,  opening  through  which  one  sees;  out 
what  is  more  difficult  to  know  is,  what  idea  was  attacned 
to  this  term  by  the  first,  who  first  designated  thus  this 
member  of  the  Doric  frieze.  Vitruvius  gives  an  explanation 
of  this  word,  that  raises  more  than  one  difficulty.   Accoc- 
ding  to  him  by  ope  was  meant  the  holes  arranged  in  nasonry 
to  receive  the  beams,  on  the  ends  of  which  was  nailed  tne 
plank  of  the  trigiyph.  The  space  comprised  betweea  those 
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holes  prepared  for  the  beama  did  oot  lOQg  remain  opeo.  They 
were  olosed  as  soon  as  the  construction  lïas  completed,  and 
that  paised  and  fiaished  shoald  rather  be  in  the  view  of  t 
the  workmen,  who  created  the  noDaenclature  and  their  techni- 
cal  language.  It  would  then  seem  more  natural  for  désignât- 
iûg  thèse  intervala,  had  they  adopted  such  a  word  as  ineta- 
doche,  between  beams,  a  composition  of  which  »e  know  ao  e 
exampie. 

Yet  men  hâve  tried  to  explain  and  to  render  admissible  t 
the  hypothesis  of  Vltruvius.  Assume  an  édifice  in  wnicti  lae 
oeiling  beams  do  not  form  the  external  plan  of  the  architr- 
ave, while  the  spaces  between  those  beams  are  filled  oy  ita- 
sonry  that  accords  iMth  that  plan.  îhese  would  not  be  opai 
in  the  proper  sensé  of  the  word,  i.e.,  openings  passing  tn- 
rough  the  masonry  and  allowing  one  to  look  through;  but  ne 
would  hâve  there  at  least  rectangular  cavities,  that  befoce 
the  plaoing  of  the  planks  destined  to  form  the  triglyphs, 
would  hâve  remained  open  on  the  external  face  of  the  wali, 
and  the  spaoe  comprised  between  two  of  thèse  holes  would  in- 
deed  be  a  métope  in  the  sensé  intended  oy  Vitruvius,  liter- 
ally  "between  holes."  îhis  explanation  is  the  only  oae  tndt 
gives  a  plausible  explanation  of  the  text  of  \^itruvius,  aai 
is  ingenious  but  forced;  it  implies  a  purely  temporary  ooa- 
dition  of  bhe  édifice,  that  can  last  only  a  few  days  or  //eeKSJ 

Ko\.e  i.p,\80.  W\,ttor^\,tv  Las  aa-t\.c\u\\,Ve3  \.aeà\,\,es  de  V^.l^- 
\c\ue.  18*^9.  Ko\.e  otv  p.  K^j     4i. 

The  best  is  perhaps  not  to  seek  in  métope  anything  more 
than  a  simple  doublet  of  a  word  well  known  in  the  current 
language,  metoton.  The  metoton  is  the  part  of  ti^  face  tnat 
extends  from  the  root  of  the  nose  oetween  the  eyes  and  aoovs 
them;  it  is  what  we  term  the  front.  Mow  like  our  word  front, 
the  Greek  word  metoton  is  frequently  employed  in  a  metapnor- 
ical  sensé  to  designate  a  façade  of  a  building,  for  exampie, 
one  side  oû\  a  pyramid.   The  form  métope  would  also  hâve  nad 
at  first  the  same  gênerai  sensé  of  front,  of  a  uniform  anl 
smooth  surface;  but  usage,  which  never  has  to  give  a  reasoa 
for  its  acts,  took  possession  of  it  to  assign  to  it  a  spéc- 
ial purpose;  it  had  applied  it  more  particularly  to  the  piQ- 
els  filling  the  intervais  left  between  the  triglyphs. 
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o^a^A»  Studea  aur  \.*  airc\\\.tecture  é,rccc^\xe,  prctixere  e\\xàc*,  \,^ 
aractvaX.  au  ÇÀ.rac.  Par\.a.  180%. 

It  has  beea  admitted  sometimes,  that  in  édifices  whicn 
preceded  tne  temples  of  the  oiassical  âge,  those  intervais 
vfere  not  closed,  which  woaid  hâve  formed  a  row  of  l^indow3 
there  betweea  the  beams,  whose  ends  were  decorated  by  cae 
channels  of  the  triglyphs.  To  sustain  this  hypothesis, tney 
dépend  on  two  verses  of  Euripides  in  his  Iphegenia  ia  Tiiaris.| 
Orestes  aèdiPylades  consult  together;  they  seek  the  tneans  of 
entering  the  temple  to  seize  the  statue  of  Artemis  and  to 
carry  it  avfay  with  them:  -  ''3ee,  says  Pylades,  between  bne 
triglyphs  is  an  opening,  oannot  we  introduce  our  bodies  t 
there?" 

îïeii  introduces  a  correction  that  makes  the  phrase  clear- 
er,  but  does  not  change  the  sensé.  (Sept  tragédies  d'Surip- 
ide.  1363.  Paris. 

Thèse  verses  hâve  been  compared  witn  tnose  of  the  Orestes, 
in  which  the  Phrygian  slave  relates  tnat  he  escaped  t'roai  o 
the  palace  over  the  cedar  wainsooL  of  the  apartment  of  tne 
women  and  the  Doric  triglypns  (Verses  1371-137^) •  Tners  tns 
préposition  hyper  seems  to  indicate  tnat  the  poet  conceives 
the  fugitive  as  having  passed  above  tne  frieze,  bhrougn  op- 
enings  left  between  the  timbers  of  the  oarpentry  of  the  roof. 
that  is  more  intelligible. 

With  several  critics,  we  should  incline  to  oelieve  in  an 
altération  of  the  text;  but  if  i^  take  it  as  given  in  tna 
best  éditions,  we  confess  to  not  understanding  well  wnat  d 
arrangements  the  poet  had  in  view.  Assuming  that  tnose  3pa- 
oes  were  open  and  tnat  Orestes  passed  through  them,  that  in- 
convénient way  would  not  hâve  led  him  wnere  ûe  wished  to  ^o- 
He  would  hâve  landed  under  the  portico,  if  the  temple  naô 
been  peripteral,  and  probably  in  the  vestibule,  if  it  nad 
only  columns  between  antes.  In  both  cases  after  that  effort, 
Orestes  would  still  hâve  found  himself  outside  of  that  saiic- 
tuary  in  which  ivas  enclosed  behind  doors  of  oronze,  as  ne 
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1 
says  himselC,  the  image  that  he  propoaed  to  carry  off.   iVe 

do  aot  oonceive  what  type  oï   real  or  imaginary  eatabiatare 

to  which  Euripides  desires  to  allude;  the  phrase  offers  no 

satisfactory  sease,  except  in  the  hypothesis  of  a  very  smalil 

temple,  bailt  on  the  model  of  «hat  we  hâve  oalled  the  Trojan 

house  ('Pigs.  l67,  175,  17^);  aow  that  hypothesis  is  oontrary 

to  the  idea,  that  in  inore  than  one  passage  of  the  drame,  t,tie| 

poet  seeks  to  give  of  the  magaifioence  of  the  sanctaary  of 

Artemis  Tauride.  Then  one  cannot  dépend  on  this  text  to  at- 

firm  that  there  yfere  really  temples  on  which  the  frieze  pre-| 

sented  the  arrangement  opposed  to  that  conjecture.  In  whai- 

ever  manner  one  interprets  the  Hori   métope,  according  ta  i 

the  éléments  composing  it,  it  seems  that  it  shoald  arouse 

the  idea  of  a  solid  between  two  openings,  rather  than  tûat 

of  an  opening  between  two  solide.  Purther,  assume  any  friaze 

pierced  by  thèse  openings;  woald  there  not  hâve  been  as  aiany 

breaohes  through  which  the  rain,  dirven  ûy  tae  wind,  woaia 

hâve  penetrated  into  the  interior  of  the  s  Tucture,  to  att- 

ack  the  wooden  timbers  and  prépare  their  destruction? 

Kote  1 .  9  .  48i»  lv>\\.42't\Â.ci.  sferaea  99-100. 

As  for  the  stone  temple,  however  far  one  goes  back  in  its 
history  with  édifices  in  which  he  foilows  tne  developmeat, 
the  space  oetween  the  triglyphs  is  aiways  closed  by  a  t'iii- 
ing  in  some  manner  or  another.  ?inally,  nere  is  what  rendors 
improbable  the  hypothesis  in  question.  I^eitner  the  trigiy^pns,| 
that  men  hâve  desired  to  regard  as  the  ends  of  stone  beaics, 
not  the  métopes  pass  through  the  frieze  anywhere;  behind  the 
stone  bearing  the  cnannles  of  the  triglyphs,  as  behind  tnat 
wnere  the  field  of  the  métope  offees  itself  to  tne  chisei 
of  the  sculptor,  there  is  another  stone  of  nearly  tne  sa.ie 
dimensions  (Pl.  XXXIII,  3)«  3n  that  one  of  its  faces  toward 
the  interior  of  tne  portico,  the  frieze  présents  none  of  c 
the  divisions  that  it  shows  on  the  exterior.  3n  that  side 
it  is  composed  of  a  continuous  séries  of  olocks  crowned  c/ 
a  simplified  cornice.  Thèse  ûlocks  tnemselves  form  a  taira 
and  some  times  one  ûalf  the  total  thickness.  One  fréquent!/ 
finds  them  in  contact  iith  the  ioacks  of  the  triglyphs  aad 
métopes;  but  they  are  separated,  where  the  édifice  is  oi  i 
great  dimensions,  oy  an  interval  filled  by  only  rougned  st- 
ones,  and  ail  parts  of  that  masonry  are  connected  togetaer 
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aûd  to  the  ooroice  by  cramps.  Oae  sees  what  a  compact  char- 
acter  is  preseated  by  an  eotire^y  ao  created;  if  at  a  cert- 
aio  epooh  the  frieze  had  beea  pierced  by  symmetrical  open- 
ings  Beserved  betweea  the  triglyphs,  would  ooerioot  find  in 
the  construction  some  mémorial  or  trace  of  that  arrangeiLent? 
Now  in  even  the  most  ancient  édifices,  there  is  no  longer 
even  the  slightest  vestige  of  them;  the  eatablature  forms 
a  real  and  solid  wall  over  the  colamns,  vfhose  unity  is  ia- 
terruptedby  no  opening  (Pig.  236).  It  is  said  that  thèse 
openings  in  which  ne  refase  to  believe  may  hâve  had  a  reas- 
on  for  existence;  on  the  stone  temple,  they  would  hâve  eeo- 
fiseed  the  entablature  lighter  by  so  mach.  i^early  ail  the 
burden  of  the  roof  would  thus  hâve  rested  on  the  trigiypns, 
by  means  of  which  the  pressure  ivould  oe  transmitted  to  tne 
architraves.  The  facts  do  not  accord  ffith  that  theory;  tnis 
is  verified  by  not  iimiting  the  inquiry  to  one  or  two  édif- 
ices, jfhich  are  too  frequently  taken  as  types.  Doubtless  t. 
tne  Dlock  in  which  the  triglyph  is  eut  sometimes  occapied 
the  entire  »idth  of  the  architrave;  but  that  is  exception- 
al'.  In  most  édifices,  especially  in  the  5  th  century,  tne 
triglyph  only  corresponds  to  half  that  »idth,  the  other  naif 
being  occupied  oy  superposed  courses.  îhe  condition  of  trie 
triglyph  is  then  the  same  as  that  of  the  métope;  behind  it, 
whether  thick  or  thin,  there  is  always  a  wall. 

In  certain  temples  of  Sicily  and  in  the  Attic  temples  oï 
the  5  th  century,  the  métopes  are  slabs  of  marble,  that  at 
right  and  left  are  inserted  at  the  ends  in  grooves  made  t'or 
that  purpose  in  the  sides  of  the  triglyphs  (Pl.  XXXIII,  1^)« 
Dne  would  be  tempted  then  to  suppose  that  thèse  slabs  sacc- 
eeded  planks,  that  were  themselves  applied  later  to  close  a 
haie;  but  he  would  be  greatly  mistaken  by  imagining  to  liod 
everywhere  the  arrangement  ro  interpreted.  He  would  scarce- 
ly  find  et  except  where  tt  was  or  should  be  ornamented  by 
sculptures.  The  form  of  the  slab  and  its  small  thickness  f 
faoilitated  the  laoor.  :^The  marble  slab  was  easily  nandled. 
The  statuary  made  the  décoration  on  it  in  high  or  middle 
relief;  then  he  delivered  it  to  the  mason.  He  merely  had  to 
drop  it  into  the  grooves  that  aï?aited  it;  but  the  number  of 
édifices  is  very  restricted,  where  the  figures  project  on 
tèe  métope  and  give  it  a  character  of  a  scène,  ^nere  that 
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oroamentation  ia  lacking,  the  arrangement  is  aot  that  just 
described. 

properiy  speaklag,  the  ioetopes  and  trigiypàs  then  form  t 
tpue  waile,  aàd  the  comice  resta  on  the  métopes  as  mucn  as 
on  the  triglyphs;  also  the  jointe  of  tne  comice  fali  indif-| 
ferentiy  on  the  métopes  and  the  triglyphs.  This  division  i 
into  métopes  and  triglyphs  fnrther  not  appearing  on  the  in- 
ternai surface  of  the  frieze,  it  mast  be  reoognized  that  ailj 
the  Êiements  composing  it  almost  eqaally  with  the  wail  ben- 
ind  them,  aid  in  siistaining  the  part  of  the  entablature  sii&-| 
mounting  them. 

If  in  the  édifices,  from  the  point  of  view  of  constructioa] 
there  are  dif f erences " in  cutting  and  setting  sufficiently 
marked  betvfeen  the  blocks  of  tufa  or  of  marbie,  that  hâve 
the  funotion  of  métopes,  thèse  also  présent  a  certain  divep-] 
sity  in  the  appearance  presented  in  élévation.  In  many  tea- 
ples  thèse  are  bare  panels,  that  seem  to  bave  been  ordiaar- 
ily  painted  red.  (PI.  XXXVI  ).  There  is  reason  to  believe 
that  frequently  the  brush  was  not  satisfied  to  apply  this 
uniform  tone  on  the  stone,  but  had  traced  there  ornaments 
and  figures;  yet  nothing  remains  of  that  décoration  in  coior| 
It  is  other  wise  «hère  the  architect  appeaied  to  the  scuio- 
tor  and  left  to  him  the  field  of  ail  or  a  part  of  the  metopsj 
.  bu'L,  according  to  the  édifices,  that  ornamentatioa  was  appii-| 
ed  in  a  very  unequal  manner.  There  are  temples  where  the  û 
métopes  of  the  frieze  of  the  portico  aave  remained  smoota, 
Jïhile  figures  were  carved  only  on  those  of  the  pronaos  ani 
opisthodome  of  the  cella  beneath  the  portico;  it  is  thus  at 
temple  3  at  Selinonte  (Pl.  XXXVIl)  and  at  the  temple  of  Zeaal 
at  Olympia,  y^ove   frequently  the  external  frieze  is  decorat.ed| 
by  thèse  figures!  but  there  again,  several  cases  are  to  oe 
distinguished,  according  to  *hich  in  the  ornamentation  ai 
that  frieze  a  greater  or  lesser  place  nas  oeen  given  to  tue 
sculpture.  Tnat  sàmetimes  appears  only  on  the  métopes  of  t 
the  tî?o  principal  façades.  (Temples  G  andS  of  Selinonte,  ?!• 
XXXVl).  Slsewhere  in  the  vicinity  of  the  pronaos,  the  figu- 
ures  continue  above  the  first  intercolumnlations  of  the  i^t-'l 
eral  façades;  thus  it  seems  desired  to  return  them  along  t 
the  aides,  but  they  stop  on  the  road;  it  is  thus  on  the  teiii-| 
pie  of  Theseas  at  Athens.  Only  on  the  Parthenon  are  ail  tac 
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métopes  sculptured  on  the  four  fronts  of  the  building. 

The  arcnitect  did  notifind  at  the  first  trial  the  best  ai 
means  of  utilizing  the  assistance  lent  him  Dy  the  soulptor 
in  aiding  him  to  extend  on  |is  frieze  the  image  land  movem-r 
ent  of  life.  On  tenpàecO^ ooçe^Qf  the  oidest  temples  of  3el- 
inonte,  the  method  pursued  is  truiy  singular.  Sach  relief 
is  surrounded  by  smooth  and  strongly  projecting  surfaces  c 
eut  in  the  same  block;  thèse  form  a  frame  that  does  not  pro-| 
ject  beyond  the  figures  executed  in  very  high  relief,  whioa 
deoorate  the  métopes  (Pig.  237).  îhese  figures  are  then  lo- 
cated  in  the  reoess  of  this  panel.  One  divines  the  idea  taatj 
suggested  tiiis  arrangement.  Thèse  groups  of  such  constraioed 
and  awkward  work,  must  hâve  passed  for  masterpieces  when  ex-| 
eouted.  Those  who  set  them  in  place  were  much  occupied  Dy 
protecting  them  from  storms  and  jieather  to  ensure  tneir  pr- 
éservation. They  succeeded;  but  this  (»as  at  the  cost  of  se- 
rions inconvenienoes.  That  enclasure  had  a  very  heavy  appe- 
arance,  and  if  in  a  certain  measure,  it  protected  the  sculp- 
tures from  the  rain,  it  prevented  the  passage  of  the  rays 
that  would  hâve  modeled  the  forms.  Imprisoned  between  tnese 
surfaces  and  an'der  the  ceiling,  tne  figures  «ère  lighted  o 
only  during  a  very  short  time,  «hen  the  sun  was  near  tne  a 
horizon  and  struck  them  in  front;  they  were  Dathed  in  sûadD/f 
when  the  luminary  »as  a  littie  aoove  the  norizon  or  ligntei 
the  side  of  the  temple. 

One  cannot  delay  recognizing  tne  defects  of  the  arrangeai- 
ent. As  soon  as  art  was  freer  and  more  fruitful,  men  dared 
to-  remove  tûe  figures  from  that  case.  Henceforth  they  were 
enclosed  between  the  sides  of  tûe  triglyphs  and  two  plain 
banda,  that  crowning  the  architrave  and  thau  surmounting  t 
the  triglyphs  ani  métopes.  Ail  the  parts  of  this  frame  aave 
but  a  slight  projection  and  cast  only  a  very  narrovr  snado/f 
on  tne  field  of  the  métope.  The  figures  then  présent  taeois- 
elves  in  full  light,  the  illumination  varies  witn  the  move- 
ments  of  tne  sun,  and  assume  their  full  value  in  a  "frisant" 
full  light.  (PI.  VII,  D). 

In  the  temple  of  Zeus  at  Olympia  and  in  tnree  of  tne  tein- 
ples  of  Selinonte  (O,  S  and  3),  tne  external  frieze  /ritn  1 
its  triglypns  and  matopes  is  repeated  on  a  portion  of  trie 
wall  of  the  cella,  either  only  on  the  wall  that  forms  tae 
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baok  of  the   pronaoa,  or  also  on  that  oocapyiag  the  same  sit- 
uation in  tûe  opisthodoine  (pl.  XXXVIl);  bat  tàere  for  reas- 
ons  previoualy  indicatei,  it  does  not  alwajs  présent  the  s 
same  proportions  as  above  the  portlco.  Thus  at  J'aestum  taese 
métopes  do  not  hâve  a  form  approaohing  a  square,  like  thoae 
of  the  portico;  the  width  of  the  panel  is  there  more  than 
twioe  its  height. 

This  entablature  of  tne  viail  of  the  oeil  is  lower  on  tùe 
whole,  than  that  surmouating  the  colonnade;  the  cornice  is 
much  simplified  and  is  without  a  drip;  that  protecting  aioal- 
ding  would  hâve  been  useless  in  a  covered  area,  like  that 
under  the  portico  or  in  the  interior  of  the  temple.  This  f 
frleze  is  never  prolonged  in  the  peripteral  temples  along 
the  longer  sides  of  the  building.  On  tne  other  hand,  in  cer- 
tain édifices  beiongong  to  the  oentury  when  art  shows  itseif 
wisest,  the  architect  has  sometimes  piaced  on  that  surface 
a  frieze  of  a  différent  type,  a  continuons  frieze  analogous 
to  the  lonic  frieze.  Instead  of  being  subject  to  the  rhytam 
of  symmetricai  divisions,  this  frieze  forms  a  Dand  on  whicn 
extends  without  interruption  a  séries  of  figures,  and  it  is 
that  frieze  yïith  neither  triglyphs  not  métopes,  that  one  ï 
finds  over  tûe  external  face  of  the  wall  of  the  cella  in  t 
two  of  the  most  important  monuments  that  Doric  architecture 
has  left  us,  on  the  temple  of  îheseus  and  on  the  partnenon. 
When  the  moment  comes  for  studying  them,  we  shall  hâve  to 
show  how  the  architect  proceedel  to  arrange  the  transitioa 
between  that  frieze,  w.hich  does  not  properly  belong  to  tne 
Doric  order,  and  tne  éléments  enclosing  it.  Besides  he  ass- 
igns  to  it  only  a  part  that  remains  entirely  secondary. 

On  the  Partheoon  as  on  the  tempèe  of  Theseus,  the  two  fr- 
iezes  of  différent  characters  occupy  différent  positions  oa 
the  monuments.  The  treasury  of  tne  Megarans  at  Olympia  off- 
ers  a  unique  example  of  another  combination.  The  two  friezes 
tnere  alternate  on  the  exteeior  of  the  building.  The  Doric 
frieze  with  its  triglyphs  and  métopes  décorâtes  the  princi- 
pal façade  beneath  the  pediment;  on  the  longer  sides  of  the 
édifice,  it  is  prolonged  by  a  sculptured  frieze  without  tr- 
iglyphs. ffhat  results  from  a  oomparison  of  the  three  édif- 
ices seen  above  is  the  lèberty  en  joyed  by  the  Qreek  arc'-i  ' 
ect;  ia  ail  his  créations,  he  essaya  to  do  the  work  of  an 
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iaveator,  aad  ooe  of  the  meaas  tàat  he  employée!  to  merit  t 
%&àfe  praise,  was  to  borrow  discreetiy  some  certain  arrange- 
ment  from  a  mode  differeot  from  tûat,  whose  gênerai  princi- 
plea  he  aocepted.  The  whole  was  to  know  in  this  work  of  ad- 
aptation, how  to  subordinate  the  adventitioua  forma  to  the 
typical  forma  imposed  by  the  ayatem  in  which  waa  oonceived 
the  entirety  of  the  work;  it  waa  important  to  avoid  discords] 

We  should  indioate  those  variations;  but  one  finda  thetc 
in  a  very  amall  number  of  temples,  whiie  the  Doric  frieze 
with  its  traditionai  diviaiona  is  nowhere  wanting  in  the 
pich  séries  of  édifices  that  we  shall  study.  It  is  then  ne- 
oeaaary  to  return  to  this  frieze  to  define  the  raies  accor- 
ding  to  which  tûe  architects  arrange  there  the  trigiyphs  a 
and  métopes.  This  distribution  is  not  made  without  some  eoi- 
barrasament.  According  to  Vitruvius,  that  wouid  even  hâve 
been  saff icientiy  serions  for  him  to  seek  in  it  the  chisf 
reason  for  the  change  made  in  the  4  th  and  3  rd  centjiries 
in  the  habits  of  the  architects  of  Greece;   in  order  to  no 
longer  hâve  to  coant  on  that  différence  of  placing  the  tri- 
giyphs and  of  the  inclination  of  the  colamns,  thay  comaiea- 
oed  about  tnis  time  to  no  longer  erect  any  but  lonic  teiripies. 
Tnat  is  an  error,  or  at  least  an  exaggeration.  The  restraint 
was  not  so  great  as  Vitruvius  prétends,  since  Greece  befora 
Alexander  built  Doric  temples  by  hundreds.  If  from  a  ceroi- 
in  moment  lonic  temples  were  alone  in  favor,  that  is  espe3- 
ially  because  the  élégance  of  their  forms  was  in  a  bettar 
relation  to  tne  taste,  which  prevailed  in  the  couEse^of  toe 
period  called  Hellenistic,  both  in  letters  as  in  the  arts; 
also  perhaps  because  men  were  conscious  of  having  exhaasLed 
ail  the  combinations  suited  to  the  Doric  style,  and  thac  t 
they  po  longer  hoped  to  find  new  ones,  that  would  permit  r 
rejuvenating  the  known  thèmes  by  varying  them.  It  is  no  i3S3 
true  thab  the  Doric  frieze,  with  the  alternation  of  the  élé- 
ments composing  it,  offers  a  certain  complication.  By  tas 
natural  effect  of  the  play  of  those  éléments,  a  problem  is 
set  that  doubtleas  has  nothing  insoluble,  but  which  is  suit- 
ed by  several  solutions,  among  which  the  architect  is  ooii- 
ged  to  make  his  choice,  and  each  of  which  compels  him  to  va- 
ry  tûe  secondary  dispositions  of  his  arrangements. 
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3ee  the  data  of  this  probieœ,  The   v\ile   adopted  frooi  tue 
DegiQoiag  is,  tûa.  tnere  muât  be  a  triglyph  over  each  coiu- 
ma,  aaother  io  the  part  of  tiie  frieze  correspoadiag  to  tûe 
iaterval  oetween  two  colamas,  and  ftaaily  a  triglyph  at  ea- 
Qh.   aagie  of  tûe  frieze.  The  middle  liae  of  oae  of  tfee  two 
triglyphs  coaaidered  at  thea  fouad  to  be  the  proioûgation 
of  the  axis  of  oae  of  tne  supporta;  in  the  other,  if  this 
line  be  proloaged,  it  faiis  exactly  at  the  middle  of  tas 
intercolumaiatioQ;  out  it  caonot  be  the  saae  for  the  angle 
triglyph,  wûose  axis  does  not  coinoide  with  tnat  of  the  coi- 
umn.  No  diffioulty  at  ail,  if  starting  from  the  principle 
tnat  dominâtes  tne  rest  of  the  frieze  and  applying  tais  ev- 
erywhere  with  mecnanical  regalarity,  for  tne  triglyph  of  o 
the  angle  column  is  retained  the  position  thaL  it  ocoapies 
over  the  other  oolumns;  there  woiild  tnen  remain  a  hall  ajeta-l 
pe  at  each  end  of  tae  frieze.  Tnis  is  tne  solution  reoOiiJxaû-| 
ded  by  Vàtruvius,  and  that  the  Rooian  arohitects  adopted;  d 
but  Greoian  arohitects  do  not  even  seeiE  to  nave  thougnt  il 
admissible;  there  exists  no  monument  on  LQich  tney  had  rso- 
ourse  to  it.  On  each  façade  of  tne  Grecian  temples,  tas  fr- 
ieze is  terminated  by  a  triglypn  at  the  angle  of  tne  cuiii- 
ing.  It  appeared  to  the  architect,  taat  on  tais  angle  ai  w 
which  the  eye  stops,  something  sise  than  a  naïf  métope  fiàs 
necessary  as  a  termination.  Tnat  would  aavs  oesn  too  narrow 
for  a  group  of  figures  to  find  spale  there,  and  »asre  tne 
sculpter  did  not  i  tervene,  what  a  mean  and  poor  terminati- 
on would  hâve  it  been,  for  that  frieze  wita  strong  divisionsl 
merely  a  plain  panel  of  narrow  dimensions!  Ho«  différent,  iodl 
happier  would  be  at  that  point  the  effect  of  a  triglypn  witû| 
its  bold  reèief,  so  well  accented  oy  tne  contrast  of  tne  3 
channels  eut  in  it  and  filled  witû  snadow! 

Prom  the  point  of  vie»  of  art,  notning  would  tnen  oe  oei- 
ter  justified,  tnan  tne  msthod  pursued  oy  the  creators  o: 
Doric  arcûi tecture;  but  for  the  triglypn  to  ne  at  the  angx3,| 
it  was  necessary  to  move  it  to  the  end  of  the  façade,  aai 
thus  it  fQund  itself  supported  on  tne  arcnitrave,  no  loagec 
ao  tne  middle,  but  about  only  a  half  from  the  capital  of  '- 
the  angle  column.  By  reason  of  that  displacement,  if  ons 
assumes  ail  the  columns  equidistant,  tne  métope  next  tas 
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iast  triglyph  would  be  leQgtheoed  by  the  eatipe  space  ovec 
wûicti  that  was  moved.  DoubtLeas  the  Greek  architeot,  waile 
attachiog  great  importance  to  the  geaeral  symmetry  of  mass- 
es and  of  lioea,  did  aot  uaderstand  it  in  eatirely  the  same 
manner  as  the  modem  arohiteot.  In  hia  buildings  the  dit't'er-| 
eat  parts  of  the  whoie  and  the  intervais  separating  tnem  p 
présent  desired  rregularities,  found  nearly  everywhere,  o 
but  which  only  a  minute  meaaurement  has  revealed;  most  ot 
the  time  they  esoape  the  eyes  of  the  simple  spectator.  It 
was  entireiy  otherwise  witn  the  irregularity  resulting  from 
moving  one  of  the  triglyphs;  the  next  métope  was  thus  iaore-l 
ased  by  at  most  a  third.  3uch  great  disparity  was  very  appa-| 
rent  to  the  eye;  it  seems  to  as  that  it  màabtinjure  tne  en- 
tire  rhythm  of  the  frieze.  ïet  men  sometimes  adopted  it  di- 
rectly  in  certain  arohaic  temples;  yet  most  freguently  they 
sought  to  lessen  or  avoid  it.  The  différent  solutions  givsû 
for  the  problem  may  be  reduoed  to  four,  that  are  representedi 
in  the  opposite  sketches  (Pi.  XXXIX). 

Mote  l.p.494.  1;  temple  of  Corinth,  after  Blouet,  expédi- 
tion de  Moree.  Vol.  III,  pis.  77,  73.  2;  temple  of  Poseiaon 

The  simplest  solution  is  that  adopted  on  the  old  temple 
of  Corinth.  There  the  central  intercolumniation  oeing  scar- 
cely  wider  than  bhe  others,  the  métopes  are  sensible  equal 
(from  A  to  A)  except  two  (B,  B),  that  are  reduced  at  the 
angles.  Thèse  are  »ider  than  the  others;  if  the  différence 
in  width  is  not  aoi'Baûked  as  one  would  expect  to  find,  tnis 
is  oecause  the  intercolumniation  next  the  angle  is  always 
narrower  than  the  other  intervais. 

Gîn  the  temple  of  Poséidon  at  Paestum,  one  proceeded  more 
adroitly.  That  excess  of  width  that  was  an  embarrassment, 
was  divided  between  the  two  métopes  next  each  end  of  tae 
façade.  Thus  two  or  rather  those  four  métopes  (BB,  BB),  ^i^- 
equal  to  each  other,  but  are  a  iittle  wider  than  the  métopes 
between  A  and  A;  the  inequality  then  becomes  scarcely  perc- 
eptible. 

Another  arrangement  is  happier  and  bolder  an  tne  temple 
of  Segeste.  The  intercolumniatins  are  there  unequal;  they 
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are  very  fraakly  ealarged  from  the  angles  to  the  middle  of 
the  coloQQade;  but  the  arotiitect  did  aot  take  lato  aocount 
taese  variatioas,  when  he  àad  to  place  bis  triglyptis  in  tne 
frieze.  He  set  theoa  at  regular  intervals,  witûout  requiring 
himself  to  make  the  axes  coiacide  with  those  of  the  coiuains 
or  with  the  mlddles  of  the  iatercolumalations.  As  ooe  sees 
by  the  ilaes  let  fall  fhom  the  triglyphs  on  the  columas,  t 
there  are  two  Systems  of  axes  independeat  of  each  other.  B 
But  the  architect  séparâtes  the  frieze  from  the  supporta, 
aod  by  the  effect  of  the  interposition  of  an  intermediate 
member,  the  divergences  are  not  apparent  at  the  first  vie/f; 
to  perceive  them  requires  a  warned  or  v»ry  expérience!  eye. 

i^inally,  an  the  temple  of  îheseus  we  find  the  System  taat 
prevailed  since  the  5  th  century.  îhe  architect  there  pla3ed 
his  triglyphs  so  that  the  distances  between  tneir  axes  sao- 
uld  be  equai  or  sensibly  squal.  The  four  middle  intercoiu.na- 
iations  being  nearly  equal,  the  axes  of  the  tciglppûs  of  t 
that  part  of  bhe  frieze  are  found  to  correspond  bo  those  of 
the  supports.  There  remains  the  difficalty  of  the  last  int- 
ercolumniation  (AA).  The  intervais  between  the  triglyphs  i 
there  remain  what  they  were  elsewhere  and  the  angle  coluoins 
are  set  to  correspond;  therefore  in  spite  of  the  moving  or 
the  last  triglyph,  there  is  no  longer  too  much  space  in  Lae 
frieze.  The  last  intercolumniation  is  0.37  in.  less  than  i 
the  adjacent  one.  Hère  the  location  of  the  columns  then  au- 
pears  to  hâve  been  subordinated  to  the  arrangement  of  tne 
triglyphs. 

In  the  Systems  of  the  third  aad  fourth  examples,  the  sii- 
ght  différences  caused  by  the  slight  ineqaalities  of  the  it 
middle  intercolumniation  sometimes  dépend  on  the  ïiidth  of 
of  the  triglyphs  and  sometimes  on  that  of  the  métopes,  orore 
frequently  on  the  widths  of  both  triglyphs  and  métopes.  Ine 
corrections  which  thus  become  necessary  modify  in  but  a  var/ 
slight  measure  tne  dimensions  of  the  éléments  of  tne  frieae; 
they  are  retealed  only  by  minute  and  accurate  meaaurements. 

The  cornice  (geison)  is  the  upper  member  of  the  entabiac- 
ure;  above  it  is  only  the  roof;  it  crowns  the  édifice  anl 
protects  the  subjacent  parts  from  the  effects  of  storms.  On 
the  longer  sides  of  the  temple,  it  supports  the  gutters  caat 
collect  the  water  from  the  roof,  on  the  façades  it  bears  i^^ 
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tympaQum  with  the  baads,  cymas  and  fiilets,  that  deoorate 
tûat  eaolosure.  What  chapaoterizes  it  ia  its  oorbeiled  ar- 
rangemeat,  the  strong  ppojectioa  that  its  eatirety  makes 
beyond  the  frieze. 

The  priacipal  part  of  the  coroice,  that  sometimes  forms 
nearly  ail  of  it,  is  the  facia  or  drip,  a  aame  due  to  the 
part  that  it  plays  in  rain,  one  then  seea  the  water  that 
ruQS  doïfn  the  top  of  the  building  fall  in  drops  from  the 
oornice  like  tears.  The  oornice  is  made  of  a  course  that 
crowas  the  frieze;  in  front  it  overhangs  far  more  that  one 
third  of  its  length  (pi.  XXXIII,  1).  On  the  part  of  that  s 
stone  that  projeots  thus  over  space,  the  tifo  upper  and  lo> 
wer  surfaces  are  not  parailel;  the  lower  surface  is  termed 
the  soffit  of  the  cornice  and  is  inclined;  it  rises  obiiqae-| 
' ly  from  the  outside  to  the  inside,  an  arrangement  that  res- 
ults  in  opposing  an  insuraiountable  obstacle  to  the  flow  of 
the  water,  of  that  not  arrested  Dy  passing  the  deep  groove 
eut  at  the  bottom  of  the  vertical  face  of  the  facia,  whicfi 
is  termed  the  drip.  On  some  of  the  oldsst  temples  of  3iciiy,| 
the  temple  of  Selinonte,  the  cornice  is  formed  of  two  coar- 
seaj  thus  it  has  nearly  twice  the  normal  neight;  we  shaii 
return  to  this  peculiarity.  At  the  treasury  of  Gela,  tne 
cornice  has  exceptional  dimensions;  but  it  was  there  entire- 
ly  eut  in  a  single  course. 

We  hâve  found  nothing  similar  in  Sgypt;  it  pleases  men  to 
say  so.  On  Sgyptian  buildings  the  parapet  of  the  terrace  n 
has  the  function  of  the  cornice;  .vith  the  beautiful  curve 
of  its  ample  oavetto  and  with  tne  terminal  band  surmountiag 
it,  it  plays  a  purely  ornamental  part.  The  climate  of  Greeo^ 
had  other  requirements,  where  rains  are  fréquent  during  a 
part  of  the  year.  In  that  country,  as  soon  as  men  commenced 
to  construct  buildings  for  which  they  desired  to  ensure  so- 
me duration,  they  felt  the  need  of  furnishing  them  with  a 
crown,  that  was  really  suited  to  fulfil  the  function  of  a 
protection  of  the  l'âll;  they  made  the  facia  the  principal 
member  of  the  cornice.  We  hâve  restored  this  facia  in  the 
carpentry  that  formed  the  entablature  of  the  Mycenaean  pal- 
ace.  As  for  the  dripa,  perhaps  they  likewise  began  in  /rooi- 
en  constructioa;  but  it  is  more  probable  that  it  was  the  è 
gable  roof  placed  on  a  stone  entablature,  that  later  led  t,o 
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giviag  the  soffit  of  the  faoia  a  slope  easily  arraaged  in 
the  thickness  of  that  course. 

ôii-ai5. 

ïïùeQ  the  ooûstructor  had  passed  from  wood  to  stoae,  «as 
taus  occupied  in  reodering  the  comice  better  fitted  to  fal-| 
fil  its  proper  faactioa,  he  qo  iess  with  sarprisiog  fideli- 
ty  retained  for  the  lower  surface  of  tûe  cornice  the  appear-| 
aoce,  that  it  presented  in  the  primitive  carpentry.  Svery/^- 
here  on  the  Doric  cornice  that  surface  présents  the  ornaice- 
Qt  that  is  câiied  matuies.   The  inutuies  hâve  the  form  of  q 
tabiets  separated  oy  regular  intervais.,  as  if  fixed  abainst 
that  ground,  wûose  siope  they  foiloff.  There  width  is  that 
of  the  trigiyph;  there  is  one  over  each  triglyph  and  anotn- 
• er  above  the  aiddle  of  each  métope,  ffrom  the  underside  of 
thèse  tabiets  are  detached  and  han^  in  tne  air  smaii  appea- 
dages,  whose  form  is  cyiindricai  or  conicai,  according  to 
the  édifices.  Arranged  in  three  vohs    in  depth,  they  are  six 
in  nufflber  iengthwise;  there  are  then  IS  per  mutule  (pi.  711, 
D).  The  motive  is  similar  to  tnat  already  jientioned  oelo»^ 
the  trigiyph  (Pl.  ZXXILI,  1);  wherever  found,  eitner  on  tne 
architrave  or  on  tne  cornice,  it  is  aiways  that  to  Afnicn  7 
Vitruvius  has  given  tne  name  of  drops.  Baving  everywnere  u 
the  same  character  and  the  same  appearance,  it  necessariiy 
has  everywhere  tne  same  origin.  If  tne  drops  aave  retainea 
their  marked  places  in  the  forms  of  stone  construction,  tnej| 
owe  it  to  tne  method  that  tne  workman  nas  taken  nere  and  s 
elsewhere,  to  transfer  to  stone  the  forms  that  were  produoed] 
in  the  use  of  wood.  On  the  cornice  they  represent  the  pins 
that  connected  togetner  tne  planks  destined  to  cover  ana  o 
oonceal  the  ends  of  tne  oeaiDs4  Men  nave  also  sougnt  otner 
explanations  of  the  genesis  oc"  the  motive  in  question  and 
of  tne  vogue  that  it  has  enjoyed;  out  eacn  of  tnose  tneori- 
es  ifflplies  gratuitous  conjeotures  and  vain  sabtilties. 

KoA.e  V.v^^OO.  \\À.a\,oVre  àe  Vxvt.  yo\.  yi.  îvèa.  ol2|0"\.3. 

At  .the  top  of  the  cornice  is  a  crowbeaK  moulding,  whicn 
is  ganeraily  an  addition;  aoove  it  is  a  very  hign  œouldins 
inolined  to  the  outside,  that  is  called  a  cymatium  (iiterai- 
ly  "iittle  wave")  and  that  o»es  tnis  name  to  tne  double  car- 
vature,  that  it  frequentiy  présents  (Pi.  711,  3,  S;  VIII, 
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Pi.  XXXIII,  6).  On  iflost  édifices  of  the  6  th  ceotury,  tne 
oymatiufli  seeais  to  hâve  been  of  terra  cotta;  elsewhere  it 
was  inade  of  a  stooe  tarder  than  tnat  used  for  the  rest  of 
tûe  édifice.  On  the  pedimeat  where  that  cymatium  teroainated 
the  structure  and  ivas  seen  against  the  sky,  it  had  its  ent- 
ire  development  aod  ail  its  value. 

qq  the  principal  façades  of  the  temple  »as  a  double  corn- 
ice,  that  forming  a  part  of  the  entablature,  properly  so  c 
câlled,  and  that  forming  the  rake  cornices  of  the  pediment, 
Tûese  two  enclosed  the  tympanum.  If  there  had  not  been  SDine 
analogy  between  tûe  three  sides  of  this  triangular  enoiosa- 
re,  the  eye  «ould  nave  oeen  perplexed.  The  architeots  had 
taken  care  to  retain  the  faoia  in  the  in  the  incllned  bran- 
ches of  that  border,  in  tnat  comice  bôlonging  to  the  pedi- 
ment,  though  giving  it  a  little  less  height.  The  projection 
of  that  fâciâ  is  farther  tne  same  as  that  given  to  it  in  t 
the  comice  proper  from  the  frieze.  On  tne  otner  hand,  tas 
matules  are  wanting;  they  are  never  found  in  tnat  place. 
(Pl-  711,  D).  Tne  stone  entablature  supported  by  the  colon- 
ade  aas  retalned,  because  it  succeeded  without  transition 
ty   the  entablature  of  carpentry;  but  the  pediaient  only  app- 
eared  with  the  gable  roof,  -vhether  of  eartn  or  of  carpenLryJ 
and  îfhen  this  mode  of  covering  nad  prevaiied,  one  /las  aire- 
ady  far  from  what  oan  be  called  the  âge  of  »ood.  Tnat  nai 
not  ieft  any  model  that  could  be  copied,  for  the  décoration 
of  the  pediment,  which  »as  unknown  to  it.  If  the  arcnitect 
had  also  desired  there  to  become  inspired  by  the  décoration 
in  wood,  that  imitation  would  hâve  produced  for  the   pediaienl 
forms  very  différent  froiii  those  that  he  adopted;  he  would 
hâve  had  to  represent  the  ends  of  tne  putlins  that  support- 
ed the  rafters  of  the  roof  (Pis.  7,  7l).  Notning  compelied 
him  to  take  this  method;  able  to  regulate  according  to  nis 
intention  the  arrangement  of  this  part  of  the  building,  ne 
oarried  the  facia  of  the  comice  along  the  two  slopes  corr- 
esponding  to  tnose  of  the  covering.  By  this  means  and  dus 
to  the  projection  of  this  cornice  froiii  the  tympanum,  ne  ga- 
ve to  his  pediaient  an  enclosure  tnat  dre»  two  beautifui  ii- 
nes  of  snadow  of  singular  firmnesa,  that  ensured  an  effici- 
ent protection  for  the  art  work  that  ne  can  nave  tne  idea 
of  demanding  from  the  sculptur  to  fill  tnat  space. 
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The  entirety  of  fcûis  pediaieQt  with  its  comice  preseatei 
a  very  ûappy  contrast  betweea  tiie  plane  surfiace  of  tùe  tym- 
panum  aad  the  richaess  of  the  eaclosure,  oq  «hich  the  brush 
of  the  paiûter  had  iavished  nis  mos ^  beautiful  oraaments, 
egga,  frets  and  palaiatiuiDS.  This  comice,  omaioeated  and  s 
sumptaous,  iras  like  a  diadem  placed  on  the  brow  of  the  nooie 
édifice,  yet  eQhanced  its  imposing  majesty. (pi. VII,  3). 

That  cymatiam  of  the  rake  comices  of  the  pediment  so.iisti- 
mes  continues  with  the  same  section  aad  the  same  water  spo- 
uts  entirely  arouad  tne  édifice.  Also  freqaently  it  stops 
ât  the  side  after  retumiag  arouad  the  angle;  the  cyaiatiuni 
is  then  lacking  on  the  comices  of  the  latéral  façades. 

As  a  gênerai  rule,  the  drops  of  the  matales  were  eut  in 
the  material  of  the  blocks  forming  the  comice;  yet  on  ocie 
of  the  treasaries  of  Dlympia,  tney  y.ere  ail  inserted;  tne 
iforkman  set  them  separately  in  holes,  .vhere  tney  were  fixed 
ffith  lead.  On  the  temple  of  Poséidon  at  paestum,  they  (vara 
set  after»ards  in  the  same  manner,  but  doubtless  viith  iess 
care;  their  places  are  novr  only  marked  by  noies  in  wûicn  c 
they  were  formerly  inserted.  This  procédure  was  fréquent!/ 
employed  to  replace  those  broken  off  oy  accident.  On  mors 
than  one  monument  may  be  perceived  the  traces  of  thèse  rspairj 

The  great  taste  of  the  architect  knew  how  to  utilize  t'Df 
the  décoration  of  the  cornice,  the  éléments  intended  to   ooi- 
lect  the  water  from  the  roof  and  to  discharge  it  outsarii. 
On  the  most  ancient  édifices,  sucn  as  tne  treasury  of  Gaiâ, 
he  »as  contented  tith  water  spouts  of  cyiindrical  foriE;oaD 
tnese  spouts  had  a  very  poor  appearance; (Pl.  711;  PI.  aXaIIL 
6;;g'ig.  233);  lâter  ne  nad  the  naoit  of  giving  thèse  scoaos 
tne  form  of  tieads  of  animais,  most  freqaently  the  muzzle  ^t 
a  lion.  iJnder  the  chisel  of  the  ornamentist,  thèse  heads  f 
frequently  assumed  a  very  oeautiful  character  (Pl.  711,3; 
pl.  IX;  ?ig.  239).   The  mouth  ié"  ^idely  opened,  and  tne  wa- 
ter  runs  over  tne  pendant  tongue,  wnose  top  is  nollowed  in 
the  form  of  a  channel,  an  artifile  unseen  by-the  eye  froi 
below.  ffhy  was  the  head  of  a  lion  chossn  in  préférence  oo 
ail  other  foms,  to  fulfil  that  function?  An  Sgyptian  fasn- 
ion  has  been  alleged,  caused  by  astronomical  considérations; 
it  has  also  been  stated  tnat  Greek  mytaology  assigned  to  ^^^ 
lion  tne  part  of  protector  of  springs.   >3either  of  tnese  sx- 
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exïkiaiafeioas  seeoas  laposed.  Tûis  type  hâd  become  famillar 
to  the  Greeks  by  fréquent  use  oiade  of  it  in  oriental  art, 
by  the  numerous  examples  of  it  offered  to  them  by  the  obje- 
cts  of  every  kiad,  tiiat  tiiey  derived  ia  various  ways  frooi 
Sêypt,  Syria  and  Asia  Minor;  wùat  finally  made  it  success- 
ful  was  especiaily,  that  it  ûas  nobility  and  beauty.  It  is 
related,  that  one  time  it  «as  first  devoted  to  that  use  by 
the  Oorintûian  potter  Boutades.   ffnatever  should  be  taoû^^at 
of  tnis  tradition,  once  taat  tae  motive  was  invented,  it  n 
had  suffioient  sucoess  to  raaiain  for  centuries  the  oniy  o:\e 
in  current  use.  ifhile  our  constructors  of  the  middie  âges 
hâve  given  very  diverse  and  frequently  bizarre  forms  to  tne 
gargoyles  of  their  édifices,  tae  Gresic  architect,  when  be 
wished  to  lend  to  his  an  ornaaiental  character,  nearly  ai,va- 
ys  used  only  the  lion's  head;  yst  at  Spidauros,  the  gatter 
of  the  temple  of  Artejnis  Dore  the  nead  of  a  dog  insteaà  of 
the  traditional  lion's  head.  Tnese  neads  iVere  sametimes  gii- 
ded.  3n  temples  where  art  displayed  ail  its  resoucces,  taey 
were  modeled  with  a  breadtû  of  style,  taat  gives  reason  to 
believe  that  the  head  was  designed  by  the  master  scùlptors, 
to  wtiome  had  oeen  entrusted  the  exécution  of  tûe  figures  oi 
the  pediment  and  of  tne  frieze.  In  tne  same  édifice,  thèse 
lionè*'  heads  were  nnt  always  alike,  Greoian  art  loved  so 
much  to  put  invention  and  variety  into  even  tae  ieast  a5Lièis| 

XO"te  i.p.501.  "î^a  mwsevxm  o^  ?a\er*o  ^oaaeaaes  a  oer^^  oeaa- 
\\,^a\.  aerVea  o^  t\xeae  «oater  avou\,a  \.a  t\\.e  to^«^  ^t  Ob  Vvoa''3 
^eaà;  t\\e^  cc^wie  t'f'O''»  àb^,^^^^e^■\.  tewkp\.ea.,  an\4  OAe  caa.W^ere 

Vt^i  to  \.\ve  moBt  cjbac\.ea\  excvt^i)  V«.s  ^o  ■  <\e  aot^er  aaà  \ooaeT' 
exec\it\OT\  ot  t^e-  Vate  \\.w^e  o^  art. 

KO"te    i.p.502,.    Ourxft,     BaivJiV,vvTva\. ,     p 

KO\e    2. p. 502.     Ç\.\.UAi.     E.     X.     XXXV,     \5 

iCO\e  \.p.503.  T^ta  uaa  t\o%eà  at  yi,e  tapotv-te .  (^Oc  Lvvv^wea  !.- 
DeV)acq.  )iLetapoTv-te ,  ?o\\,o  2>Z,    p.  42"^. 

Wnere  the  large  cyjiatium  witJa  its  spouts  no  longer  exisos 
on  the  longer  sides  of  tne  temple,  the  water  reaching  tae 
two  latéral  façades,  after  having  run  do/rn  the  slopes  ot   ^ 
the  roof,  ran  off  by  meaûs  of  the  spaces  separating  tae  io- 
wer  ends  of  the  covering  tiles;  from  tne  cornice  they  teii 
directly  on  tne  ground.  3n  temple  G  at  Selinonte,  tae  waôer 
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seejDS  to  hâve  rua  througii  openiogs  of  irreguiar  form  equally] 
spâoed  in  a  beautiful  cymatium  of  terra  cotta,  that  separa- 
ted  paifliatiuiDS  («Pl.  711,  2;  Pia  VIIl).  It  is  rarely  thus. 
Dû  twD  temples  of  Selinonte  (B  and  3)  tàe  gatter  continues 
aiong  the  longer  sides  and  discharges  througli  lions'  heads, 
that  regularly  open  in  the  cymatium. 

In  seektng  to  give  an  idea  of  the  cornlce,  af  its  charac- 
ter  and  appearance,  we  hâve  so  far  assumed  ornaments  carvad 
on  the  stone  or  painted  on  its  surface;  but  the  chisel  aad 
the  brush  could  only  do  their  work  with  some  précision,  ^iieol 
they  attacked  either  marble  or  limestone  of  very  close  graii 
jîhere  tne  architect  had  no  materials  other  than  a  porous  la- 
fa  full  of  shells,  it  was  necessary  to  cover  b^  aycaating  oj 
stucco  ail  surfaces  of  tne  stoae,  whica  gave  the  monuinent 
something  of  the  appearance  of  a  monolith;  but  this  cover- 
ing  «ith  stucco  ïvas  a  very  délicate  and  very  lengtny  opéra- 
tion. At  certain  points  of  tne  Sreek  worid,  another  expedi- 
en'C  yfas  employed  to  reœedy  the  insuf f iciency  of  the  materi- 
als. On  no  part  of  the  ouilding  was  tnere  greater  need  of 
clean  Unes  and  vivid  tones  than  on  this  cornice,  ^hich  as 
indicated  by  its  name  (corona  in  £atin) ,  crowns  the  teaiple 
and  is  detached  against  the  blue  of  the  sky  with  the  great,- 
er  vigor,  wnen  tne  tones  decorating  it  are  iDore  vivid  and 
warmer.  Terra  cotta  was  more  appropriate  than  any  otner  lii- 
terial  to  serve  for  covering  tne  part  of  tne  monutcent  mena- 
ced  most  ûy  storoQS.  Dne  scarcely  has  to  explain  that  in  ta- 
ese  conditions  Jïhen  facings  of  painted  cla/r  were  found  in 
the  foriD  of  fragments,  in  the  ruins  of  several  temples  of 
Italy  and  of  Sicily,  the  architects  that  colloceted  them 
could  hardly  divine  at  first  what  places  tnese  facings  ïoc- 
jnerly  occupied  in  the  édifice.  They  oeiieved  that  they  coai( 
not  utilize  them  in  the  restorations  that  they  presented, 
except  in  the  interior  of  the  temple  as  coverings  of  beams 
that  supported  the  ceiling. 

KO'te  i.p.SOi^.  T^vxs  .\jua  \,ae  case  ^or  De^accx  aa-à  t^"^  Rif^^oT* 

Tiiat  ifïas  a  hypothesis  which  nothing  has  since  confirmed. 
The  German  excavations  of  Olyppia  hâve  shown  the  terra  ootti 
employed  in  an  entirely  différent  manner.  In  demolishing, 
not  far  from  the  treasuries,  a  Byzantine  wall  built  of  ant- 
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antique  fragmeots,  there  iiere  fouad  a  aumber  of  wrought  sto- 
aes  ia  wJiicù  were  recogaized  with  eatire  certaiaty  the  rem- 
aiQ3  of  the  treasury  erected  by  the  Siciliao  city  of  Gela, 
aad  the  various  parts  of  its  entablature.  Amoag  those  pièces 
of  tufa  were  30iiie,  whose  surfaces  were  formerly  visible  aad 
were  dressed  aad  polished  with  care,  while  elsewhere  they 
were  only  roughly  poiated,  which  permitted  the  infereace  t 
that  ia  the  édifices  they  were  covered  by  overlays,  which 
concealed  them  from  view.  Those  faciQgs  were  also  fouad  ia 
the  wall  itself.  Thèse  are  facings  of  painted  clay,  whose 
form  is  that  of  loag  cases  ilth  only  three  sides.  Tneir  ài- 
measioas  agrée  exactly  wita  tose  of  tûe  deffereat  cornioea 
brought  to  iight  by  the  excavatioa;  there  are  those  of  tne 
coroice  of  the  latéral  façades  and  of  the  straight  coraice, 
and  that  of  the  rakes  of  the  principal  façades.  Wnat  GOj}pie-| 
tes  the  proof  tnat  ail  those  pièces  of  terra  cotta  were  em- 
ployed  to  conceal  the  external  faces  of  the  cornices,  tnaï, 
face  merely  roughed,  lee  tne  round  noies  foroied  in  the  ciay,] 
to  which  correspond  nails  tnat  are  stiil  seen  fixed  in  tne 
stone  on  the  top  of  tne  cornice  (pi.  VIIl).  Tnis  sort  oi  o 
boxes,  without  that  précaution,  would  nave  adiieced  to  tas 
member  whose  contour  they  fitted;  ont  men  feared  the  sfrectsi 
of  tne  violence  of  tne  wind  or  of  snocics  of  tne  grouni,  ^ni 
for  greater  safety,  they  had  recourse  to  this  mode  of  fast- 
ening  to  prevent  ail  displaceaient. 

\>o\/âL,  \3e\>er  à.\z    yervûe^àuné,  oox\  ^err a.V.o\.teu  a«k  se\.30t\  uai 
Daclfce  4^^®*^^^®^^®^  BauxDerV.e .  ^,21  3t  pro  t.x*  axiome  ot  ^^c  if\,a<^e\.' 
mat\n  teat\.oa\').  31  pç^^  ?\.|a  \.t\  \ext4  4  plates  >.a  coVor.icS' 
Above  this  clay  facing  the  architect  placed  a  cymatiui  3i 
the  saine  materiai,  which  completed  tne  two  cornices  on  ifis 
façade,  the  horizontal  and  tne  ra^iog  cornices  of  the  peai- 
ment.  The  profile  of  this  cymatium  recalls  that  of  tne  iiJ9' 
tian  cavetto  up  to  a  certain  point;  put  tne  àoiiow  is  iess 
and  is  flatter  (pis.  VIII  and  XXXIII,  6).  One  notes  thaô  i 
the  gutter  continues  hère  on  tne  horizontal  cornice  ar  on 
the  raking  one,  a  very  exceptional  arrangeaient.  On  tne  c/Jia- 
tiums  of  the  latéral  façades,  cylindrical  spouts  project 
strongly  and  serve  as  ejectors.  Concealed  by  tais  cyicatiui, 
the  upper  angle  of  tne  facia  needed  no  décoration;  there  i3 
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paintiQg.oDly  on  the  vertical  surface  aad  oq  that  attaohed 
to  the  bottom  of  the  comice;  this  soffit  was  also  visible 
from  below.  (Pl.  711,  bottom). 

Thèse  vérifications  hâve  been  a^lig&tf 'îtHeyifiiaally  pepa- 
it  the  aasignmeat  to  their  true  piaces  of  the  fragments  of 
tûe  same  kind,  that  had  beea  found  in  very  greaL  abundance 
in  magna  Grecian  and  Sicily.  The  principiè  was  the  same  ev- 
erywhere,  but  the  arrangements  varied.  Por  example,  see  tem- 
ple G  of  Selinonte,  one  of  the  édifices  on  which  one  seeais 
to  hâve  made^  the  most  beautiful  use  of  clay  for  tëe  décora- 
tion. This  covering  there  does  not  cover  the  entire  coroios; 
it  always  oovers  only  tèe  upper  portion.  The  oornioe  waa  f 
formed  of  two  superposed  courses.   There  was  first  a  corQiceJ 
whose  soffit  présents  the  pecuiiarity  that  the  mutules  are 
alternately  narrow  or  wide,  according  as  they  correspond  to 
the  métopes  or  the  triglyphs  of  the  frieqe.  Above  in  tne  v 
vertical  plane  are  perceived  traces  of  stucco,  which  proves 
that  the  stone  was  visible  for  the  entire  extent  of  this  d- 
band.  This  block  supported  another  of  nearly  the  same  sect- 
ion, en  the  top  of  which  were  made  gains  that  received  tas 
ends  of  tëe  rafters  of  the  roof.  There  in  what  one  has  foaad 
of  the  éléments  of  that  second  course,  tne  tufa  no  longer 
has  the  sage  appearance;  it  is  only  roughèd  eveeywnere;  no 
trace  of  stucco.  By  the  nature  of  the  work,  one  divines  tadt 
nothing  of  that  course  was  visible,  that  its  front  face  was 
concealed  from  view  by  a  cymatium  of  terra  cotta;  now  tnere 
hâve  been  collected  from  entirely  around  the  temple  numerous 
fragments  of  a  beautiful .cymatium  of  that  material,  wnosa 
height  is  the  same  as  that  of  the  blocks  forming  the  second 
course  (Pis.  VII, 2;  VIIl).  Those  fragments  of  the  cymatiaii 
belonged  to  the  sides  of  the  temple;  nothing  of  the  cymatiaiD 
of  the  pediment  has  been  found;  it  is  then  impossible  to  k 
know  if  those  two  cymatiums  were  alike,  and  in  case  they  w 
were  différent,  how  they  joined.  In  thèse  conditions  we  o:) 
could  no  i.  think  of  introducing  them  in  ffig.  D  of  plate  VII; 
then  we  hâve  retained  everywhere  the  crowbeak  moulding,  tiiât' 
must  crown  the  cornice,  according  to  Hittorf.  This  détail 
has  only  a  very  secondary  importance  in  this  gênerai  view, 
wnioh  was  especially  intended  to  give  the  idea  of  the  cnar- 
acter  of  power  and  of  noble  severity  presented  in  the  most 
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aacieat  exaapies  by  ttie  Doric  temple.  Borrowed  f roai  the  geo- 
metrical  drawiogs  of  Hittorf,  ail  other  eleneota  eatering 
lato  taat  perspective  were  the  subject  of  exact  measuremeats, 
and  leave  no  place  for  doubt. 

KO"te  2. p. 5^5.  odTç^eVà  corrects  t^e  eeror  comm\.t\e&  \,^  t 
tYvNia  respect  b>4  arc^^ttecXa,  vtYvo  aXXempteà  \o  reatore  X^e  x 
temple,  aivà  v\\o  «ère  m\a\.a\cetv  ^rom  uot  ytvow^n^  <3i^^  ^^^  T^^-l- 
mexw^a.  ^\ieV>er  4te  yô^ •e^à^^k^t,  etc.  p.ô'^. 

The  mode  of  settiog  hère  was  qo  loager  eatirely  the  sa^a 
as  for  the  galas  that  exteaied  aloag  the  eatire  coroice.  I 
The  stoae  of  tûe  apper  coraice  sligûtly  receded  from  that 
of  the  lower  course;  the  bottoa  of  the  clay  ioeiûDer  thea  res- 
ted  on  that  projection.  The  covering  there  had  only  two  si- 
des,  the  front  face  on  îihich  «as  appiied  the  ornanjentatioa, 
and  the  horizontal  return  fitted  into  a  groove  made  in  tne 
oottom  of  the  blocits  of  tne  last  course.  Tne  oronze  naiis 
tnat  nere  stiil  fixed  in  the  tufa  corresponded  by  tne  pla- 
ces occupied,  to  the  holes  pierced  in  the  narroir  retura  o: 
the  clay  covering.  ?urther,  taat  did  not  stop  at,  tne  cyoDai- 
iuji;  it  «as  continued  by  tne  gutter,  aoove  waich  also  axtea- 
ded  a  runniag  motive,  that^oy  its  large  openings  producei 
the  impression  of  a  séries  of  tiie  fronts.  3tilL  ail  taat 
iras  in  a  single  pièce,  tne  gutter,  its  return,  the  paiicat- 
iums  and  tne  lotus  floners  suraiounting  it,  soulded  in  tae 
saae  slab  of  clay  (?1.  711,  2).  înis  teriuinal  aiemoer  çvo.jiz- 
ted  strongly  froai  the  rest  of  the  entaolature;  taus  tae  s::- 
fit  was  ornaaented  Dy  a  fret,  like  tae  comice  of  the  treiS- 
ury  of  gela.  Tne  entirety  of  that  décoration  gives  a  aig:: 
idea  of  tne  skill  of  tae  caramists,  that  tne  arcaitect  Iool 
as  collaborators,  so  as  to  sappiement  tne  inefficienc»  o: 
the  materials  at  his  disposai. 

If  for  thèse  artisans  was  reguired  a  singuiar  skill  for 
fashioning  pièces  of  suça  coaplicated  arrangement  and  dis: 
of  great  dimensions,  at  tae  same  tiie  taey  made  proof  o:' 
great  taste  in  tracing  tneir  profiles  and  Lneir  ornameata. 
motives,  as  well  as  in  tne  choice  of  tne  tones  oy  seans  o: 
»hich  thep  acceneed  the  reliefs  and  tae  designs  of  tneir 
œouldings.  Taose  Lones  and  motives  will  ce  stjdied  else»:!^- 
re  Tiith  the  entirety  of  polychrome  ornamen tatioa.  purtaer, 
it  does  not  appear  that  t,ae  aaoit  of  eiploying  terra  cotwi 
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lias  thas  gênerai  in  the  Greoiao  world;  it  seems  to  hâve  re- 
maiaed  peouliar  to  certain  régions,  to  those  wiiere  tàe  mat- 
epials  suppiied  by  the  qaarry  were  least  beautiful.  Iq  idag- 
aa  Greoia  aad  in  Sioily  were  thoae  facings  most  used.  If  s 
some  treasuries  at  Qiympia  iiad  comices  so  oovered,  this  p 
peculiarita  in  their  décoration  is  expiained  by  the  fact 
that  cities  like  Geia  and  ^etaponte,  wiien  they  sonstruoted 
their  chapels  in  Eiia,  remained  faitûful  to  tae  traditions 
of  their  local  architecture.  There  nave  not  yet  been  fouad 
in  the  ^eloponessasy  even  where  the  atone  was  oniy  a  very 
coarae  tnfa,  pemains  that  appear  to  belong  to  pièces  of  ta- 
at  kind.  ïet  the  antefixas  of  the  Heraion  suffice  to  prove 
that  very  early,  the  potters  of  that  country  were  saffioie- 
ntly  advanced  in  the  practice  of  their  art  to  be  able  to 
furnish  to  the  architect  coverings  of  this  sort,  if  ne  pie- 
ased  to  require  them. 

In  any  case,  it  is  difficalt  to  refuse  to  see  in  tiie  use 
of  thèse  facings  an  indirect  confirmation  of  tae  ooservati- 
ons,  tnat  ne  presented  on  the  sabject  of  the  transition  froi 
wood  construction  to  stone  construction. 

ffhen  one  examines  the  remains  of  édifices  wnose  materiai 
is  a  oiore  or  less  porous  tufa,  ne  ascertains  that  two  diff- 
érent methods  were  taken  to  conceal  the  defects  of  the  siom 
to  create  smootn  surfaces  on  .Vinich  was  developed  tne  oraan- 
ental  designs.  Nearly  eveeywhere  in  Greece,  the  iiaestoae 
was  coated  with  a  fine  and  tenacious  stucco,  ifflpermeaûie  to 
rain  and  weli  suited  to  receive  tne  ojork  of  the  brusii,  Besi- 
dea,  on  the  other  aide  of  the  Adriatic  wnile  using  stucco, 
men  also  employed  siaos  of  ciay  on  tne  upper  part  of  tne  e 
entablature,  to  cover  tne  facia  and  to  forai  tne  cymatiui  a 
aoove  it. 

Let  us  consider  the  coat  of  painting  âpplied  on  tne  staooc 
especially  on  tne  upper  parts  of  the  édifice;  does  one  not 
hâve  reason  to  see  there  a  meiDory  of  wnat  in  more  ancient 
édifices  would  hâve  oeen  extended  to  the  wood  to  protect  it 
and  vary  its  appearance?  Purther,  we  hâve  found  at  Tiryas 
and  at  Mycenae  coatings  of  lime  on  which  color  was  applisd, 
laid  on  the  walls  of  crude  pricgs  or  of  rubble.  Thus  also 
from  structures  of  tnai  kind  may  nave  been  borrowed  this 
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fiaethod  of  stacca,  that  was  applied  to  stoae  of  poor  quality 
OQ  maay  temples. 

The  second  of  the  procédures  that  we  hâve  desoribed  beio- 
Qgs  more  aearly  to  constractioQ  in  wood;  it  reoails  it  io 
a  clearer  and  more  direct  fashioQ.  The  panels  of  glazed  ter- 
ra ootta  were  fixed  on  the  stone  by  nails;  no»  nails  are  not 
made  for  stone;  they  can  find  place  oniy  in  holes  drilled 
with  tne  point,  and  also  then  do  not  render  their  the  saaie 
services  as  when  they  are  driven  toto  the  elastic  fibres  of 
oax  or  beech.  Then  where  anciently  one  had  been  accustomed 
to  nail  on  wood  tae  facings  of  métal  or  of  clay,  he  oould 
continue  to  employ  nails  thus  when  stone  is  substituted  tor 
wood  in  the  enàablatore;  it  could  ne  nothing  but  a  survivai, 
the  effect  of  a  habit  contraoted  in  a  time  when  wood  formed 
the  entire  body  of  the  monument.  To  pierce  the  wood  and  siajj 
it  it  were  originally  forged  the  nails,  that  on  tne  comices 
of  Selinonte  and  of  Gela  attached  to  the  bands  of  the  tuta 
the  slabs  of  terra  cotta,  decorated  b:  vivid  colora,  whica 
the  architect,  even  when  he  no  longer  built  except  in  stoae, 
continued  to  demand  from  the  potters,  whose  aid  had  been  so 
useful  to  his  predecessors,  to  those  who  had  toidsriye  trojû 
the  adjacent  forest  ail  the  éléments  of  tneir  édifices. 

do^:.e    i.p.508.    T^^«a    vfi\\at    \\aa    \>eé.T\    oer»^    \Be\,\    \,wii.\cateà    bo^ 
06rp^e\,à    i^\je\)er    5.\.e    Yev\a.    etc.    ?\,.    \2^  * 

10.  Roughing  and  Hoisting  Stones.  Joining  Stones. 

In  the  entablatures  are  members  that  lie  over  the  spaoes 
in  différent  ways;  such  are  the  architraves,  that  are  ioadéd 
by  a  geeat  part  of  the  neight  of  the  roof  and  span  the  int- 
ervais of  the  intercolumniations;  such  are  also  the  coroioes 
that  make  a  strong  projection  from  the  face  of  the  frieze. 
It  is  unnecessary  to  form  a  single  body  from  ail  thèse  pie- 
ces,  wQich  hâve  différent  forma  and  f iunctions;  it  is  essea- 
tial  to  estâblish  a  conuecticn  Det«een  tnem,  wûich  jcakes  ali 
solid,  and  t^at  défies  ail  the  effects  of  shocks  in  the  ^r- 
ouûd  frequently  affected  by  earthquakes.  Cut  stones  bein.:^ 
always  set  dry,  oeQcpBovidedifsE. that  need  oy  tne  use  of  n 
mechanical  connections,  dowele  of  wood  or  of  métal  tnat  oon- 
nected  in  a  vertical  plane  two  drujns  or  the  beds  of  two  co- 
urses, cramps  of  bronze  or  of  iron,  which  in  the  norizontal 
plane  joined  together  the  olocks  and  held  them  in  place  (?!• 

XL). 
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IQ  maoy  cases  tûe  wail  oan  omit  tûese  cramps;  mea  Indeed  ao- 
stained  from  their  ase  ïiaeQ  builiiog  tiie  ramparts  of  cities. 
Trie  tiiickoess  of  tae  mass  safficed  to  eosure  its  solidity. 
It  was  Qot  tûe  same  in  the  temple.  Ifle  walls  were  tûin  aod 
iiigh;  more  ppecaatioaB  piere  required  to  ensure  their  staoii- 
ity;  togetûer  ffitû  the  columas,  tûey  aided  in  supporting  t 
tûe  roof.  lû  thèse  coaditioos  it  was  impossiole  for  tne  ar- 
coitect  ûot  to  empioy  tûe  same  aiatûods  in  ali  parts  of  tûe 
édifice,  to  iioid  togetûer  ail  tûe  elemeots  of  oonstructiDn. 
îakeû  iû  its  eotirety,  the  temple  is  furtûer  a  itons.  of  art, 
tûat  of  its  creatioos  in  waich  Geeek  art  has  aeld  in  ûoaor 
to  giving  more  care  ia  evea  the  least  détails.  îhea  ne  oan- 
QOt  oe  sarprised  to  aoeet  witû  tûese  fasteoiogs  everyitiere, 
from  tae  stylobate  to  tae  cymatiiioQ  ooe  finds  tneai  in  tne  fi 
ifalls   01    ail    cellas. 

te.    i\t\,ox*^.    ?\,s.     h,1^     43.     2;     coVu»<\    ot    \.eTJLV^«'    ^t    Zevia    at    :>- 
V^-apS-a.    oX'>è^V>^^t     "P^*     Xlll,     2.     â-,     oo\,\iaft    ot    tUepVe    ot    îoseN-i- 
ou    at    oaea\.a:fc,    Lcvtr ous\..e,     pV,    y,    %,     ?.     i\     t*atea\t\l    at    ,:)\-di- 
pSia,     trea3vjLre\8    ot    Se\.\.(\tDa\e .    o'V-'è^P^O'»     ^^«     37.     ô,     ô-,     àbS.(fer- 
e,x\.X    Xovfik^    ot    crampa.     7;     ecvtaXïX.at.ar e    at    ^\.evjka\ft.     xa\À.Qa.    z'' 
Xt\\.ca.     0^<3i9 .     Y,     ÇX-»     k-     ô-,     ?,a"tao\.atar  e    ot    ï^t\a«{\ua,     zo.^.z,    :i. 
5.     9",     apper     part    ot     e^ta^oVatar e    ot     trecvaar^    ot    Me|,ara.     :^v<./^• 
pta»     pV.     38.     \0',     tue    cra»p    ^'\•x.^^    tuere    ^,^    tae    v\ote.     \\\     l^^^ 
pte    ft    ot    se\.tv\OT\.te;     coratce.     fttttort,     pt,     LlY,     4.     \l\     \-022r 
couraea    ot    ttve    «aW.    ot    tive    iferatotv,     aL^çl^a    eapto^eà    ^  or    o:*- 
ottrstaf    ctose    jota^ta.     13*,     teapte    c    *t    âettaotvte.     luaerteà    à 
irop.     wtttort,     pt.     24»     i4',     «a.\.t    ot    op\,8 ttxoào^e    ot    te»çie    - 
ot    setttvotvte.     ^tttottt.     ?"V..     ^4»     ^ô-,     arcnttraoea    ot    xe*p\.e    3\ 
Ke*ea\.a    at    RYvamawa.     xtv'tVQ.     ir\eà.    c^ap.    yv,     pt.    8.     lô-,    o.vz^\- 
traoe    t^O"»    £tt^x^.     Gara\er,     pt.     \7.     \7  ,     18;     «att    ot     trecisj^rj 
ot    S^racviae.    oti^mpta,     pt.     Zh,»     t9;     cra»p    at    i.     CO;     tir  tituo  "^a 
ot     treaaokTj^    ot    ^eta.     ot<impt<v,     pt.     40.     •l\\     «atta    ot     treo.3o."j 
ot    Stc-ion.    ot^ifcpta,     pt.     27. 

ffoodea    do^els    «ère   eiployed    in    soie    tsiples    to   ooaaecL    i?- 
gether   oert&ia   parts   of    tûe   eotablatare;    oat    tasy    rsaderei 
service    particularly    Det<ieeo   tae   druais    io    toe   erectioa   oi 
tae   columas.    laserted   at    toe   ceotres   of    taose    drains   aai   ii 
square   holes,    prisas   of   aard   wood   to   oonoect    tae    draxs    iQ 
pairs.    Tûese   dowels    «ère   very    «ell    protsoted    froi   dasçaeis 
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b.y  the  .ocurate  adUiesiOQ  of  the  surfaces  of  the  drums;  tûey 
are  sometimes  fouad  oearly  intact  only  ia  édifices  of  the 
5  tû  centary.  Purther,  in  the  temples  of  the  6  th  oentury, 
the  dimensions  of  the  holes  eut  at  the  middie  of  the  drams 
permit  no  doubt  to  remain  concerning  the  use  of  wooden  dow- 
els«  Thèse  noies  were  genera].ly  sijuare,  as  ia  teapie  R  at 
Selinonte  (pi.  XL,  1);  round  ones  are  also  found,  for  exaai- 
ple  in  a  shaft  of  tëe  lower  order  to  the  temple  of  Poséidon 
at  Paestum  (Pl.  XL,  3)« 

Se^eat  et  àe  se\\.(voa\e,  p»  515. 

In  parts  of  the  édifice  other  than  columns,  métal  was  ej]- 
ployed  in  préférence  to  wood.  .Bronze  and  iron  alone  lent 
themselves  to  an  arrangement,  which  must  hâve  been  adopCed 
very  early  on  ail  workyards;  they  alone  support  without  in- 
jury  the  contact  of  melted  lead,  which  men  had  the  abit  of 
pouring  into  the  holes  for  fixing.  ^ead  had  the  double  ady- 
antage  of  being  fusible  at  a  very  low  température  and  of  r 
resisting  oxidation.  poured  while  fluid  into  the  cavities 
in  ïfhich  had  already  been  placed  the  dowels  or  cramps,  it 
entirely  filled  theai;  it  fitted  those  fastenings,  that  it 
thus  protected  from  ail  chance  of  moving;  at  tne  same  tlTie 
it  enclosed  them  in  a  covering,  that  shelterei  them  froii  r 
rust.  By  wooden  dowels  were  connected  tne  drums  of  oolaims 
of  tne  temple  of  Zeus  at  Olympia  (pl.  XL,  2);   but  for  grea-l 
ter  précaution,  the  workmen  always  introduced  there  metai 
pins  in  some  places.  In  the  section  opposite, see  the  lower 
joint;  it  was  intended  to  reinforce  it,  and  beti^reen  the  t^o 
drums  near  the  centre  of  the  shaft  was  arranged  a  space  caat 
permitted  the  enclosing  of  the  pin  by  a  lead  cap,  a  mode  dï 
fixing,  01  which  examples  are  also  found  in  other  parts  oï 
thèse  édifices  (Pl.  XL,  3). 

Thèse  dowels  doubtless  rendered  a  very  appréciable  service 
by  tne  intimate  union  tnat  tney  establisned  between  the  oeds 
of  courses  vertically ;  ; thus  they  give  to  a  wall  a  consisLcn-| 
cy  that  approaches  that  of  a  monolith.  It  is  further  in  tne 
horizontal  plane  that  thèse  fastenings  are  most  necessary 
in  the  absence  of  ail  mortar;  th)is  the  mason  has  multiplied 
them  most  there.  7.e;ry  close  together  and  set  io  différent 
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ways  to  prevent  displacemeata,  which  witiiout  them  might  be 
:)(roduced  between  tne  oaaterials  oniy  jaxtapoaed.  This  is  made 
especialiy  apparent  by  a  perspective  view  of  the  entablaturel 
of  iiifereasury  at  Dèyinpia  (Pl.  XL,  9),  and  tiie  plans  of  tae 
architraves  of  Rnainnus  and  of  Ëgina  (Pl.  XL,  15,  iS) ,    Taere 
are  cramps  of  ail  sorts.  Tne  simplest  and  most  frequentiy 
employed  hâve  the  form  of  an  I  (Pl.  XL,  17),  otners  that  of 
an  B  (Pl.  XL,  10),  and  still  otners  tnat  of  a  Z  (Pi.  XL, 19) 
or  of  an  N  (Pl.  XL,  20).  champs  are  also  made  of  a  wide  oandl 
of  métal  wita  its  ends  turned  down  to  fit  into  holes  sanK  inl 
two  adjacent  stones;  one  wouid  call  it  a  handle  (Pl.  XL, 4, 3,' 
Iron  ûas  been  by  far  most  frequentiy  devoted  to  this  parp-| 

ose;  it  alone  was  employed  by  the  mason  in  most  édifices  ot 

anj 
3icily,  3.1   Dlympia  m  ail  the  temples  of  Athens.  Bronze  oraic- 

ps  are  only  found  exçeptionally  at  Samothrace,  ïpidaaros  aud| 
sometimes  in  Sicily.   The  Acropolis  of  Atnens  has  furnisnea 
fragments  of  édifices  ouiit  of  tufa,  n'aeve   the  fastenings 
hâve  been  entirely  executed  »ith  lead  alone;   bat  it  f>fas  a 
not  possiole  for  that  practice  to  fini  many  imitators;  leài 
is  too  soft  to  establish  a  very  firm  connection  between  làe 
stones.  Dn  tne  con.  rary,  it  coald  saffice  ^aen  it  was  oniy 
neoessary  to  fa.tten  iignt  covering  pièces  on  which  no  pres- 
sure was  exerted.  Drops  were  very  often  fastened  tnus;  a  a 
narroïf  cnannel  was  eut  in  the  stone  where  they  vrere  to  oe 
attached,  and  tnat  was  continued  to  tne  drop;  this  was  sec 
in  place,  and  the  melted  métal  was  poured  into  tne  hole  ( 

*(P1.  XXX,  13). 

KO\e  \.p.5\l.  Ovxrm,  BavJ^Vivitv^t, .  p.  79-8\. 

The  custom  of  employing  thèse  fastenings  must  hâve  exten- 
ded  in  the  6  th  century  among  the  worxmen  who  laoored  ever- 
ywhere  in  building  temples.  There  is  no  trace  of  them  ai-  i 
the  Heraion  of  Olympia,  in  what  remains  of  the  wall  of  tae 
cella.  By  an  artifice  in  cutting  there,  tne  constroctor  so- 
ught  'to  ot)tain  a  close  adnerence  in  the  end  joints  oetween 
the  blocks  of  limestone  forming  the  subsoructure  oi    its  wa- 
11s  of  crude  bricks.  Slightly  relieved  at  tne  middle,  tne 
surfaces  only  touch  at  their  edges;  they  touch  each  other 
like  two  lips  pressed  against  each  other  (Pl.  XL,  12). 

Sven  when  the  use  of  fastenings  was  everywnere  employai, 
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men  coatinued  to   ùave  recourse  to  certain  spécial  nays  of 
cuttiQg  atones,  at  least  for  the  parts  of  the  temple  whose 
eqailibriujn  was  least  stable.  Dne  caa  judge  of  it  by  the 
oornioe  of.  temple  R  at  Selinonte  (Pl.  XL,  11);  in  the  stoQes 
oomposing  the  entire  cornloe,  a  projectiag  tenon  was  reser- 
ved  at  a  joint,  that  corresponds  to  a  reoess  of  the  same  s 
shape  sank  in  the  opposite  giiot.  By  that  jointing,  they  a 
hoped  to  présent  ail  latéral  displacement  of  the  éléments 
of  the  cornlce;  but  what  skilfui  and  oostiy  work  was  impos- 
ed  to  obtain  this  resuit  |  Tûere  also  is  emphasized  the  idea 
evidenced  by  the  complication  and  multiplication  of  the  fas- 
tenlngs  ffith  iron  and  lead;  men  hâve  the  firm  intention  lo 
spare  nothing  to  ensure  the  daration  and  integrity  of  tne 
noble  édifice,  »hich  serves  as  a  habitation  for  the  protect- 
ing  gods  of  the  city. 

Thèse  conscien tious  scrupies  are  no  iess  marked  in  tae  n 
work  of  roughing,  waioh  is  done  on  the  «orkyard  before  set- 
ting  it  in  place,  work  that  we  caa  foiiow  in  ail  its  pnases 
by  observations  made  on  numerous  édifices,  that  Dy  a  séries 
of  varions  circumstances  hâve  never  been  finished.  The  prin- 
cipàe  that  inspired  the  constructor  is  easily  seized;  he  i 
desired  to  avoid  at  any  cost,  that  the  stones  eut  by  nim  s 
snouid  risk  receiving  any  injary  in  the  coarse  of  the  cons- 
truction, tnat  mignfc  damage  them,  causing  cavities  on  eitaer 
surfaces  or  edges,  which  it  would  not  oe  possible  to  reaieiiy 
exce'pt  by  repairs,  always  arvkward  and  precarious.  îhe  meaas 
0^  preyenting  thèse  accidents  was  to  retain  everywhere  an 
excess  of  material  during  tne  entire  daration  of  tne  preli- 
minary  opérations,  tnat  would  fàll  only  at  the  time  of  tne 
final  dressing.  Thèse  systematic  procédures  of  roughing  caa 
no^here  be  better  studied  tnan  in  the  temple  of  Segeste;  t, 
the  édifice  remained  in  the  rougnest  state  (?ig.  130). 

3ee  at  firsc  the  column,  seen  in  section  and  peespective 
(Pl.  XLI,  1,  2).'  At  tne  four  corners  are  seen  prisas,  near- 
ly  rectangnlar,  that  border  the  edges.  înose  prisms  were  not 
ornaments  inbended  to  remain  after  the  work  was  finished; 
there  is  nothing  similar  on  any  Doric  capital;  tnose  appen- 
dages  are  protections,  intended  to  protect  the  angles  of  t.ie 
capital,  exposed  to  strokes  that  mignt  hâve  broken  tnem,  :i 
daring  the  daration  of  the  work.  The  blocks  composing  the 
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architraves  afford  opportunity  for  the  same  remarks  concero- 
ing  the  filieta  beside  the  joints  (Pl.  XLI,3X«  Thèse  filiets 
form  a  border  everywhere  that  the  biocks  mast  first  oome  in 
contact  and  that  ci rc-ums tance  clearly  iadicates  their  char- 
acter;  they  hâve  been  reserved  to  preveat  two  sharp  edges 
from  being  damaged  by  striking  eaoh  other  i^hen  the  surfaces 
of  the  joints  are  set  togetaer.  Tnese  filiets  no  longer  re- 
main  on  the  archi  trave  except  next  the  cella;  taey  had  alre- 
ady  been  removed  on  the  exterior  when  the  work  was  interrap- 
ted,  never  to  be  res)imed.  îhe  same  methods  hâve  been  appiied 
to  the  biocks  of  very  regular  masonry,  of  làich  the  styloba- 
te  is  built.  The  bosses  there  occupy  the  middle  portion  of 
the  surfaces  and  served  to  protect  them  fpoai  wear;  as  for 
the  knob  that  projects  on  tne  front  of  the  stone,  this  is 
ûothing  Dut  a  projection  that  serves  for  hoisting  and  hand- 
ling  thei-stone.  Ali  thèse  bosses  and  knobs  aiiist  disappear 
under  the  same  tool,  iïhen  the  édifice  received  the  final  t 
treatment.  A  narrow  cnisel  draft  ail  around  the  joints  iali- 
cates  tûe  plane  to  wûich  oaust  later  oe  brougnb  Lue  surface. 

vxwia  o^  tue  te«vç>\/e  o^  seê,^®^^»  XT^®^  ^^e.  â,eoTtte\T*\,ca\,  à,vo.Si\(\t 

ft\ittorÇ,  4',  GO\*vimu  ot  tam^Ve  o^  KeTftea\.s  at  B.\\aTïva\iB .  xat.  \^zi 
Çi\vav.  VI,  pV.  10.  5-,  Y^aèvReat  at  ^^  ^or\.c  a^cx^X  ^oucv^  al  O^i^- 

ter  ^tttor^.  ?t,  57.  1\     courses  o'\     prop^Vetoxv  at  xt^ea^.  à-, 
app\#\iCa\.\OTv  ot  atvxcco  oa  a  cotvxmw  o^  Paeatjvm, 

At  tejuple  3  of  Selinonte  is  a  little  différent  arrangexeat, 
a  iDOde  of  cutting  that  does  not  enophasize  the  care  of   ^iz-irin:^ 
the  vertical  joints  correspond  with  the  sinking.  (pl.  Xûl,  ^^)< 
It  is  scarcely  necessary  to  add  that  they  remain  faithfal  to 
thèse  practices  in  the  constroction  of  the  marbie  édifices 
of  the  5  th  century,  where  tne  care  for  perfection  was  car- 
ried  farther  than  in  the  tufa  temples  of  Sioily;  this  is  3 
seen  in  the  substitrtetare  of  the  propyleion  at  Athens  (pi. 
XLI,  7).  With  their  symmetrical  arrangement  thèse  projectiag 
panels  do  not  dispiease  the  eye;  it  fiads  them  on  a  number 
of  édifices  not  entirely  completed;  it  will  become  accusto^i- 
ed  to  them  so  well,  that  it  will  not  fail  to  find  some  ple- 
asure  in  the  contrast  between  the  rough  surface  of  the  boss 
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and  the  polished  oae  of  the  direotiag  cbisel  draft.  Thas  on 
many  biiiidiags  of  the  Helleaistic  epocii,  thèse  preparatocy 
oattiags  hâve  beoome  the  fioal  oaea;  what  iras  merely  an  ex- 
pédient has  changed  Into  an  ornaonental  motive. 

It  is  nith  coiamns  as  with  entablatures  and  tvalis;  nheth- 
er  monolithio  or  oomposed  of  several  drums,  they  were  eut 
with  smooth  shafts  in  the  portioo,  the  pronaos  or  the  oelia. 
On  the  temple  of  Segeste,  they  hâve  ail  remained  in  that  f 
first  State,  that  in  the  mind  of  the  arohitect  oould  oniy 
be  a  teoporary  condition.  Greoian  art  never  conoeived  the 
Dopiè  oolumn  without  the  luxary  of  flûtes;  but  what  risks 
would  it  not  hâve  run,  if  the  shaft  had  already  been  compie- 
ted  when  there  still  had  to  be  hoisted  the  bloogs  intended 
fop  the  entablature,  and  the  movable  soaffolds  were  ereotsd 
against  the  faoades  and  then  removedi  The  fillets  and  anna- 
lets  could  be  eut  without  inoonvenienoe  on  the  fforkyard  oe- 
fore  setting'  they  were  sheltered  when  the  support  was  once 
on  foot,  by  the  strong  projection  of  the  capital;  but  the 
body  of  the  column  could  not  count  on  the  same  protection; 
it  would  hâve  been  difficult  to  avoid  injuries  to  those  sa- 
arp  edges,  that  in  the  Doric  order  extend  between  the  par- 
allel  channecs.  îhis  work  of  cutting  the  flûtes  was  then  r 
reserved  for  the  end  of  the  undertaking;  but  ao  least  when 
marble  formed  the  material  of  the  édifice,  the  foreman  of 
the  workyard  was  not  satisfied  with  rounding  his  column;  ne 
sàarted  it,  as  one  would  san  for  a  work  of  tapestry.  Be  t'ix- 
ed  the  number  of  flûtes  and  drew  their  curves;  then  he  exec- 
uted  them  for  a  short  distance  àt>the  top  drum  on  which  re3- 
ted  tëe  capital  and  just  at  the  bottom  of  the  one  resting 
on  the  stylobate  (pi.  XLI,  4);  one  even  finds  thèse  someti- 
mes  eut  entirely  around  the  sinking  formed  in  the  slab  of 
the  stylobate  on  which  rests  the  lower  drum.  When  the  érec- 
tion was  once  completed,  the  moment  came  to  finish  and  dreas 
the  édifice,  the  workman  only  had  to  follow  thèse  very  pré- 
cise indications,  to  connect  together  the  t»o  very  narrow 
bands  crossed  by  the  flûtes. 

At  Segeste  is  is  not  as  at  Rhamnus,  as  on  the  temple  of 
Demeter  at  gleusis,  or  that  of  Apollo  at  Delos;  the  flûtes 
are  not  started  beneath  the  columns  and  at  the  foot  of  tne 
shaft.  This  is  oecause  the  exécution  on  temples  of  tufa 
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doea  Qot  pernit  sach  alQute  oare.  Tne  fiâtes  were  cat  ai  o 
once  OQ  the  tafa,  aad  thea  oo  the  draa  thas  disiaished  nas 
laid  a  ooat  of  stacoo  aosetiesa  0.32  to  0.39  iû«  thick.  In 
fflodeiiag  tais  coatiag,  the  tool  easiiy  gave  to  the  edges  t 
tiie  aeataess  aad  vigor  that  ooaid  aot  aave  beea  obtaiaed  # 
without  difficaity  in  a  coarse  graiaed  stoae.  Pig.  9  ôf  rli. 
XLI  represeats  a  shaft  at  Paestai  iiaif  covered  on  a  coatiag 
of  stucco,  af uwàîeûuooày  a.few  reiaains  exiat  today  ia  taoss 
raiaa. 

At  the  upper  parts  of  the  buiidiag  oommenced  tae  gênerai 
dresaiûg.  ffrom  tne  coraicea  oae  deaoeaded  to  the  frieze  aad 
the  architrave,  thea  to  the  capitals;  the  flûtes  were  taen 
chiaeled  oq  the  shafts  of  the  colamas.  A  drum  found  at  Ol/a- 
pia  teaches  aa  how  that  opération  waa  executed  (?i.  ZLI,  5). 
Oa  a  part  of  tne  oircaaif ereaoe,  tae  flûtes  are  ooly  iadica- 
ted  oa  atpaight  planes,  ffhen  theae  planea  were  ont  on  tne 
entire  ciroumf erence  of  the  druai,  maiing  this  a  polygonai 
aolid  with  aa  asany  sidea  aa  it  imat  aave  vertical  channeis 
later.  Hère  the  druina  at.  tne  time  ?iûea  tne  non   îiaa  susceai- 
ed,  was  ready  to  pass  from  the  second  to  the  tnird  state. 
Oq  a  part  of  that  surface  the  flutea  are  already  eut  in  ûae 
concave  carve  characterizing  thea.  la  tne  great  teaples,  ^ 
tne  architraves,  triglyphs,  druas  and  aiso  other  parts,  rep- 
reaented  consideraole  ireights.  Hoh  did  tne  Greeks  andertais 
to  soeet  those  neavy  olocks,  and  in  a  gênerai  nay  to  raiss 
and  set  in  place  the  atones  coiposing  tneir  édifice?  Tae  s 
stones  theiBselves  infora  us  on  tnia  suoject;  lany  of  taei 
still  bear  the  aarks  of  tne  tools  oy  jeans  of  waich  the  fiovï 
men  fopaaerly  handled  them.  One  aust  nave  alreadn  noted  oa 
sevepal  architectural  meabers  that  we  hâve  reproduced,  cesi- 
dea  the  holea  that  received  the  craapa  ase  otner  nolss  aoô 
dPilled  for  that  purpoae,  and  taat  coald  only  serve  for  ai- 
isting  tae  stones  (?1.  XL,  9,  20).  ?1.  XLII  is  mtended  lo 
aaow  the  varioua  procédures  esployei  for  tais  purpoae. 

taX  ot  ^^a  vkV^*T  oràer  ot  ^^«  c«.\.\.o..  Gartv^er,  pV.  V7 .  3;  t 

àrvim  ot  o^  coXumn  ot  atv  lot\\.c  c.o\.umTv  t^^'*  Leaooa.  5;  coT^\o^ 
ot  a  traaavir^  at  0\.\i'*;>'wa.  Qurm,  ?\4.ô3.  6-,  ckr  c.t\\,  tr  aoe  oT  '^^^ 
\,^tertva\  ^ràer  ot  t^ft  ceVVa  at  Ifwna,  atter  c^ar^i»r,  p\..  V7 
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7\  coTa\oe  ot  tem\)^^  ot  ftt^tvéjlat ter  (iaT<w\er,  ^\*    17.  8,  9-, 
a\x\>»tr\kc\ux*e  ot  ce\\.a  ot  \vera\.OT\  ot  0^•^l^V^<5'«  o^^^  aec\\,OT\  o^ 
oue  ooMkvae,  a^ter  Durm,  î\.|,.  6a,  10\  \,OAt*»  ^^\    courae  b\\o\b. 
\,u^  \vo«  X\ve  XoTv4a  XaVea  lvo\.à,  ot  t^a  »toxve.  12;  eïvA,a^V«iîk\,ure 
o^  tem'tyX.e  ot  t.\ve  ô,\,atv-ta,  a^tcr  GocA^ereW.  \Z\    courses  ot  the 
Vro^iA\.e\.on  Q.X    A.t\veue.  14;  at^VoXjate  ot  temvXe  ot  Se4*»^'e. 
ïl\t\orX»  ?\««  5,  15;  Xr\.4\.>^^\v  ot  tex^p\.e  0\"  COACord  <xt  Xtrl^- 
zvkXZt    Our»,  î\.$,.  63.  16;  \.e\»\.a.  17;  arc\v\.tra\>e  ot  tetupXe  r, 
B^t1k9TtVè?^'»à4'?i^^V8;  C0TaA.ce  ot  temv'V.e  k,  ^\,\\.ort  ,  ?\..  Ift. 

The  simplest  procédure  was  to  place  ropes  aroaad  the  stone 
to  be  raised,  whether  this  was  ooe  of  the  drums  of  the  ool- 
umQ,  or  an  entirely  différent  élément  of  construction,  one 
of  the  stones  of  the  wall;  but  so  that  ihile  being  hoisted, 
the  stone  should  not  risk  becoming  detached.  There  were  left 
after  roughing  ,  prismatic  projections,  by  which  one  might 
suooeed  in  firmly  fastening  the  rope.  (pi.  XLII,  3,  13,  14). 
Still  even  with  the  aid  of  thèse  projections,  it  was  not  iji- 
possible  for  this  rope  to  slip  sometimes  on  the  block;  thea 
methods  were  sought  to  prevent  ail  chance  of  accident,  and 
«everal  were  found.  That  which  seems  to  hâve  been  œost  frs- 
quently  employed  consisted  in  the  use  of  what  our  masons  c 
oall  the  loop  (pi.  XIII,  1).  A  groove  with  two  orifices  is 
eut  like  a  hole  for  a  seton,  in  the  block  to  be  handled.  It 
is  in  the  form  of  a  U  or  sometimes  in  a  horseshoe; ; its  open- 
ings  are  quite  near  each  other  on  a  surface  invisible  in  tae 
construction  (pi.  XLII,  2,  4,  6,  3,  9,  12,  15).  The  end  of 
a  rope  is  passed  through  it  and  knotfced.  îhus  being  traver- 
sed  and  held  in  this  loop,  the  stone  cannot  escape  that  hoid 
uniess  tëe  rope  breaks. 

The  same  System  was  employed  in  a  slightly  différent  icaQ- 
ner,  when  the  sides  of  the  stone  must  remain  visible,  for 
example  on  tèe  capitals.  Two  holes  are  pierced  in  the  aosous 
that  join  to  form  a  scanal.  The  solid  portion  left  between 
the  ends  of  the  hole  serves  to  hold  the  rope  (Pl.  XLII,  2). 
Elsewhere  it  is  made  similar  for  hoisting  a  block  of  the   a 
architrave.  (Pl.  XLII,  6).  The  groove  there  bas  a  little  d 
différent  form,  but  the  procédure  la  the  same. 

In  the  comice  of  inteuple  of  Selinonte  the  groove  for  t 
the  rope  is  carried  twice  entirely  around  the  tail  of  one 
of  the  blocks  of  the  cornice  (Pig.  24D). 

Vitruvius  mentions  iron  tongs  with  points  fitting  into 
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noies  made  la  tae  stoae.  Oae  caa  represeat  that  tool  (Pl. 
XLII,  10)  aad  take  ioto  acoouat  the   maaner  in  which  it  oeld 
the  blooka  by  meaas  of  holes  made  ia  theip  aides  (Pi.  XLII, 
11);  but  30  far  as  we  kaow,  no  fragments  of  architectore  ii 
hâve  been  found  in  the  ruios  of  édifices,  that  bear  the  mar- 
ks of  the  tool  iû  question.  It  is  not  the  same  iiith  another 
mode  of  suspension,  very  ingenious  but  more  complex,  that 
obtained  by  means  of  the  tool  known  ie  our  Dorkyards  aader 
the  name  of  leiiis.  This  is  a  métal  appliance  composed  of  t 
two  or  three  pièces,  that  together  are  wider  at  bottoiD  tnan 
top;  they  are  placed  separately  in  a  hole  of  the  same  sha{BB 
sunk  in  the  stone;  ènoe  fixed  in  3dace,  they  are  held  more 
stpongly  as  the  block  is  heavier.  The  iewis  may  hâve  a  sia- 
gle  or  double  dovetail;  we  ûave  represented  it  in  its  more 
developed  form  (Pl.  XLII,  l6).  It  is  further  proved  that 
this  type  was  known  to  Greek  constructors;  in  tne  coraice 
of  temple  A  at  3elinoate,  the  holes  in  irhich  thèse  wedges 
were  inserted  hâve  sides  of  equal  inclination. ( Pl.  XLII,  H). 
Also  »ith  the  Iewis  were  raised  in  the  saaie  city  tne  archi- 
traves of  the  temple,  (pl.  XLII,  17).  The  part  of  the  Ie/?i3 
projecting  aoove  the  top  of  the  stone,  as  witû  us  lust  na/e 
a  ring  to  which  is  attached  the  rope. 

Ail  thèse  arrangements  dssigned  to  alloîi  one  to  seize  ani 
handle  the  blocks  are  évidence  of  the  use  of  a  séries  di  2 
quite  différent  machines;  some  of  them  wita  much  iess  powar, 
must  very  strongly  resemole  those  used  by  our  constructors. 
"Thus  the  use  of  the  Iewis  simplifying  aoisting  by  ropesi 
assumes  sets  of  pulleys  fixed  either  to  spécial  masts  or  to 
the  scaffolds,  and  the  magnitude  of  the  masses  moved  by    tas 
anoients  authorizes  the  thought,  tnat  thèse  pullies  were  a 
used  in  a  manner  to  increase  the  effect  while  slowing  tas 
movement.  glsewhere  the  texts  are  formai;  we  find  the  pria- 

ciple  of  tne  pulleys  explained  in  the  theoretical  works  oi 

1 
the  Greeks,   and  Vitruvius  in  the^first  century  B.C.  ioii^a- 

ted  in  his  treatise  the  deerick  with  windlass  or  wheel,  tne 

various  sorts  of  pulleys  adapted  to  it,  the  coBbinations  oi 

derricks  and  capstans,  shears,  etc.,  the  whole  with  sucq  3 

olearness  and  précision,  that  in  perusing  tne  first  chaptsrs 

of  his  tenth  book,  one  would  believe  tnat  ne  was  reaiiaà  ^ 

modem  treatise  on  hoisting,  macaines.   It  is  useless  to  aas- 
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to  desoribe  apparatua,  that  we  daily  see  ia  action  on  oar 
workyards.  " 

KoXe  1.  p.523.  ir\,»XoA;,\.e.  )ieoYvan\os.  XIX. 

KoXe  2. p. 523.  Y\,tr\ii\>\.\ka.  x»  i\o5. 

KO"te  a. ^.52.3.  ÇiYvo\.aiA.  L'^atrt  àe  ^at\,r  o\\ez  \,ea  çto^cxVna .  p. 
117-118.  ?or  more  4e\a\.\>s  otv  \,\\obc  mac\v\,tieo,  see  %\,t\.ort. 
XTC\v.  Ktv-t.  Ylll.  C^a^.  lY,  1. 

Men  hâve  sometimes  believed  that  the  architects  made  fré- 
quent use  of  inolined  planes  on  whioh  they  hauled  or  puahed 
the  blooks  till  they  reached  their  places  to  be  set;  but  t 
the  study  of  the  monuments  does  not  oonflrm  that  hypothesis.| 
There  is  indeed  scarcely  an  édifice,  where  on  examining  tae 
atones  entering  into  its  structore,  we  do  not  find  eitiier 
the  projections  or  the  holes  that  we  hâve  descripèed;  as  a 
attested  by  both,  thèse  blocks  wsre  raised  by  the  aid  of  r 
ropes;  Pliny  is  the  only  one  that  mentions  the  inclined  pl- 
ane; this  is  with  référence  to  an  édifice  of  colossal  dimsnr-l 

sions,  the  temple  of  Artemis  at  Ephesus,  vvhere  the  ooluin 

1 
was  about  59  ft.  high.   It  is  possible  that  the  machines  /v 

which  usualiy  corresponded  to  ail  needs,  were  unsuited  to 

lift  to  such  a  height  the  loads  that  they  had  to  raise;  to 

relieve  that  embarrassment,  they  buiit  there  against  the  p 

portico  one  of  those  ramps  »ith  gentie  inclination,  to  //nica| 

Sgypt  seems  to  hâve  had  recourse  sometimes,  when  it  ereoted 

ita  gigantic  pylons;   but  this  an  exceptional  case  that  tae 

two- architects  of  the  temple,  Thersiphron  and  Metagenes,  t 

there  resumed  the  method  whose  character  was  entirely  priii- 

itive  and  barbarie.  They  had  to  struggle  against  very  peca- 

liar  dif f iculties;  we  learn  from  7itruvius  that  to  bring  f 

from  the  quarry  to  the  site  of  the  work  the  drums  of  their 

oolumns  and  the  architraves  of  their  entablatures,  it  was 

necessary  for  them  to  invent  apparatus  of  entirely  spécial 

arrangement,  considering  the  enoraeuas  v^eight  of  those  blocKS| 

KOi-e  1.9.524.  ?\,\a>A.  ft.  K.  XXXVl.  21,  95. 

KO"V.e  2.^.524»  ftVstoVre  de  \,*xr\,.  voA,.  I,  9,  524-525. 

K^'te  3.9.524.  Vf  vtvu\3\,wa .  X.  5. 

il.  Ceilings  of  the  Portico  and  Cella. 

ffe  hâve  demonstrated  that  in  the  periptpeàl cèeppèe,  the 
wali  of  the  cella  and  the  external  colonnade  were  indepeni- 
ent  ^f  each  other,  at  least  in  prinoiple;  but  to  create  aa 

edit.ce  which  haj  its  visible  unity,  if  «as  necessary  to  a 
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oover  the  void  spaoe  separatiog  those  two  parts  of  the  whDie, 
a.aû   to  establisû  a  certain  connection  between  them.  fhat  f 
formed  this  connection  was  the  ceiling  of  the  portico  and 
the  doulDle  slopes  of  the  roof.  It  is  proper  to  first  define 
the  composition  of  the  ceilings;  we  shall  then  deteroaine 
that  of  the  roof,  with  its  oarpentry  and  oovering. 

The  ceiling  of  the  portico  and  that  of  the  front  and  reap 
pronaoa  had  at  the  origin  as  the  principal  éléments,  beams 
perpendioular  to  the  walls  and  ieaving  rectangular  spaces 
betffeen  them  (Pl.  V,  Pig.  1);  one  end  was  bailt  into  the  e 
entablat^ire  of  the  portico  and  the  other  rested  on  the  wali 
of  the  cella.  In  the  great  temple  at  paestum  are  still  seeo, 
eut  in  the  comice  course,  rectangular  recesses  that  recei- 
7ed  one  end  of  the  ceiling  beams.  Thèse  holes,  according  ta 
the  accuratoe  measurements  of  the  architect  who  has  best  st- 
udied  this  monument,  are  indicated  in  our  pis.  7  and  71. 
In  our  pl.  7  will  be  perceived  the  openings  marked  inside 
the  portico,  at  the  height  of  the  Dottom  of  the  frieze,  al-v 
ong  the  entire  length  of  one  of  the  latéral  façades;  they 
will  be  distinguished  still  better,  because  they  are  seen 
in  front  at  the  same  heignt  on  the  back  of  the  triangalar 
wail  formiag  the  pediment  of  tne  opisthodome.  ^urther,  the 
beams  bave  already  taken  in  the  recesses  the  places  reserv- 
ed  for  them  (Pl.  7,  Pig.  1);  another  drawing  représenta  a 
more  advanced  stage  of  the  work;  one  sees  there  an  open  oei- 
ling,  a  sort  of  lattice  that  constitutes  the  elementary  sk- 
eieton  of  the  coffers. 

YI,  Tll,  Ylll. 

In  the  primitive  peripteral  temple,  such  as  we  know  it  oy 
tne  Heraion  of  Dlympia,  the  entire  ceiling,  beams  and  coff- 
ers, was  certainly  made  of  wood.  da   the  other  hand,  in  tae 
temples  of  the  5  th  century,  thèse  coffers  and  beams  are  of 
marble;  but  even  them,  in  the  arrangement  of  the  members  h 
wnose  combination  forms  this  covering,  one  recognizes  tne 
forms  and  arrangement  suited  to  wood,  ivhich  could  hâve  ori- 
ginated  only  from  carpentry.  The  stone  beams  are  faithfui 
copies  of  oak  beams,  and  in  the  panels  which  close  and  fin- 
ish the  spaces  left  between  them,  one  recognizes  not  to  be 
mistakea  the  imitation  of  a  work  in  carpentry  (pl.  711,  Pi^s 
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5,  6)«  Iq  tûe  wooden  oeilings,  by  meanB  of  beaaia  joined  at 
right  angles  ivas  covered  the  sftaces  betveeD  the  mala  beams 
(pi.  711,  Pig.  3)»  Thèse  spaces  were  divided  loto  sqaare  p 
paaels,  that  formed  superposed  frames,  recessed  one  above 
toe  other.  Thèse  paaels  ne   terni  coffers  or  oassioos.  The  ap-| 
per  part  of  each  ooffer  is  termiaated  by  a  slab  eotirely  o 
covering  it  (pi,  711,  Plg.  4).  Hhen   the  Gonstruotor  sabsti- 
tated  stone  for  wood  in  that  part  of  the  édifice,  he  docile- 
iy  reproduoed  ail  the  features  of  the  models  that  he  had  u 
aader  his  eyes;  th)vs  the  arohiteot,  when  he  uadertakes  toiay 
to  pestore  thèse  ceiliags,  can  at  pleasure  require  frorn  ei- 
ther  the  mateMal  for  covering  his  portico.  Thus  in  his  be- 
autiful  restoration  of  the  temple  of  Paestum,  Labrouste  aas 
accepted  the  hypothesis  of  a  stone  ceiling,  while  other  ar- 
chitects  and  we  ourselves  hâve  believed  it  necessary  to  sup- 
pose ail  that  covering  executed  with  oarpentry.  'fet  the  pr- 
inciples  that  ne   hâve  used  are  just  those  employed  by  our 
predecessor,  and  thaces  that  wall  has  retained  of  the  ins- 
ertion of  the  beams,  that  formerly  sustained  the  entire  ar- 
rangerûent  of  the  coffers. 

If  we  hâve  adopted  hère  this  System,  as  ne   had  taken  it 
in  the  case  vten   we  had  Jbo  restore  semé  one  of  the  old  tem- 
ples of  3icily,  this  is  becanse  those  stone  coffers  are  in 
place  neither  at  Paestum  nor  in  any  édifice  in  question,  a 
and  that  further  no  more  at  Selinonte  that  at  Paestum,  one 
has  found  the  least  fragment  among  the  rubbisn  of  ail  kinis 
that  covers  the  ground  around  the  monuments.  The  proof  is 
certainly  négative;  but  it  no  less  has  a  great  value.  It 
further  results  from  the  plan  drawn  by  Labrouste,  or  ratner 
from  that  imposed  on  him  by  the  gains  eut  in  tne  entablatD- 
re,  that  certain  stone  beams  which  he  restored  were  badly 
suited  to  the  habits  and  requirements  of  stone  construction. 
That  is  notably  observed  for  the  two  beams  on  the  principal 
façade  opposite  the  second  and  fifth  columns,  that  are  dir- 
ected  toward  the  antes  of  the  pronaos.  They  do  not  seek  tn- 
eir  support  on  the  entablature  of  the  pronaos;  they  inters- 
ect  the  beams  of  the  side  portico  <»here  it  covers  the  space, 
an  arrangement  very  well  explained  with  a  halved  timber,  d 
but  which  one  can  no  longer  understand  ?fith  the  use  of  sto- 
ne (pi.  71,  Pig.  1). 
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Pig.  3  ot   plate  711  présents  the  entipety  of  that  arrange- 
ment of  the  restored  ceiling  of  Paestaai,  and  Pig.  4  gives 
its  détails.  The  form  of  the  spaoes  to  be  covered  being  gi- 
ven,  the  properties  of  the  material  and  the  metàods  that  it 
saggests  to  the  workmen,  the  ooffess  reestablish  as  of  them- 
selves,  just  as  they  are  hère  arranged.  Their  détails  are 
given  in  Pig.  4  at  a  lapger  scale,  bat  only  in  a  rough  sta- 
te,  as  necessary  hère  for  a  conjectural  restoratlon.  In  ta- 
is édifice  the  gains  into  «rhich  entered  the  ends  of  the  ce- 
iling beams  hâve  an  opening  of  1.33  ^   2.76  ft.  It  is  to  be 
assumed  that  those  beams  were  composed  of  two  superposed  o 
biooks  each  1.33  x  1.33  ft.  The  oabling  tùat  livides  into 
two  equal  parts  the  naarble  beaiDS  of  the  temple  of  îheseus 
is  perhaps  only  a  survival  of  that  arranige^ent  presented  oy» 
the  ffooden  beams  in  the  ceilings  of  ancient  temples  (Pl.VII, 
Pig.  6).  It  will  be  only  in  Attica,  »e  believe,  that  in  tûe 
5  th  centary  men  had  begun  in  the  ceilings  to  replace  wood 
by   marble.  ffhen  the  temple  of  Sgina  was  restored,  men  did 
not  hesitate  to  restore  thete  the  beams  and  coffers  of  st>.; 
ne  or  marble;  yet  the  ruins  do  not  offer  the  least  vestige 
of  thèse  éléments  (pi.  XLIIl).   The  temple  of  îneseus  is  t 
the  most  ancient  édifice  that  possesses  a  marble  ceiling; 
bat  it  saffices  to  stady  our  plates  71  and  711  to  be  con- 
vinced  that  the  change  in  material  has  cansed  no  change  in 
theraforms.  Plate  71,  Pig.  2,  shows  the  framework  of  the  oe- 
ams  and  coffers,  sach  as  the  spectator  lould  see  them  if 
plâced  above  the  building;  the  same  ceilings  appear  in  pla- 
te 711  just  as  you  fould  see  them  from  beneath,  by  raisiog 
the  eyes  when  walking  under  the  portico.  pigs.  5  and  6  rep- 
resent  a  part  of  the  ceiling  and  the  marble  coffers  of  tQe 
temple  of  Theseus;  one  would  hâve  no  difficulty  to  recover 
there  the  characteristic  arrangements  of  the  wooden  ceiling 
that  we  hâve  restored  according  to  assumed  principles  in  t 
temple  of  Paestum. 

KO-^e  i.p.S27.  Gar(v\er.  Le  tempVe  àe  3vxp\,ter  pat\Vve\.\.et\-v.08 

One  ïfill  notice  the  very  narrow  rebates  by  wnich  are  coq- 
nected  the  planes  superposed  in  thèse  coffers.  âîverything 
leads  one  to  believe,  that  even  in  the  most  ancient  temples, 
color  served  to  inorease  the  effect  of  thèse  mouldings. 
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Szeouted  in  oarpeatry  la  the  earllest  édifices,  the  later 
lïxth  eaoà  feature  traaslated  into  œarble,  this  type  of  cdv- 
eria~g  is  that  irhich  one  will  fiûd  in  ail  temples  of  the  ar- 
ohaic  period,  if  theynàave  retained  their  oeiliags.  In  the 
teoDple  of  Nemesis  at  Rhamaus  (<Pig.  241),  aad  la  the  temple 
of  Theseus  (-Pig.  242),  this  systeio  of  beams  aad  of  coffees 
prevails  nearly  the  same  everywhere,  over  the  vestibules  a 
aad  the  eû1»ire  portico,  i.e.,  entirely  arouad  the  temple. 
Oae  does  not  kQOw  temples  in  nhich  the  oeiliags  of  the  fcoftt 
&aû   rear  pronaos  are  aot  arranged  on  this  plaa;  but  there 
are  fioaeoiarwhich  the  arrangement  varies  from  the  two  pron- 
aos to  the  portico;  over  the  iatter  are  no  beams  separated 
by  ooffers,  bat  a  simple  slab,  in  ifhioh  are  cat  panels  in 
the  form  of  ooffers.  It  is  thas  on  the  Parthenon  (Pig.  243) 
and  at  Bassae  (Fig.  244  and  PI.  711,^  Pig.  7).  There  is  a  s 
simplification  that  is  explained  by  the  change  in  material, 
bat  which  ailows  to  be  clearly  discerned  the  imitation  of 
wooden  ceilings. 

Jf  on«  considers  the  height  of  the  floor  of  an  édifice, 
that  is  arranged  in  three  différent  planes,  it  is  easy  to 
understand  that  it  should  be  the  same  for  the  ceilings. 

The  pronaos  and  the  posticum  hâve  a  little  greater  heignt 
than  tne  portico,  and  a  little  less  than  the  cella.  The  ce- 
iliag  of  the  portico  is  again  safficiently  well  preserved 
in  several  temples;  in  some  places  are  some  remains  of  that 
of  the  pronaos;  but  as  for  the  ceiling  of  the  cella,  notnin^ 
remains  in  any  Greek  temple,  neither  in^place  nor  even-  in 
the  State  of  ruins  found  among  the  rubbish  of  ruined  édifi- 
ces. One  oannot  oiteaan  architectural  fragment  to  which  may 
be  attributed  this  purpose,  from  its  form  and  its  décoration* 

ffhether  the  interior  was  narroir  or  t>i*3ad,  the  ceilings  of 
ail  cellas  must  hâve  been  built  of  wood;  they  presented  ve- 
ry  simple  arrangements,  which  with  more  richness  in  the  deo- 
oration,  must  be  analogous  to  those  of  the  ceilings  of  tne 
portico  (Pl.  VI,  Pig.  2).  This  /cas  a  variation  of  the  mode 
of  construction  called  by  extension.  Ail  this  wood  offered 
a  ready  prey  to  fire;  there  are  scarcely  any  rather  celebra- 
ted  Grecian  temples,  which  we  do  not  know  were  burned  seve- 
ral times. 

3f  the  entire  spao^  rh  the  temples  that  had  no  internai  c 
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coloanades,  la  the  others  the  ceiilag  was  divided  loto  three 
iongitadinai  parts  copreaponding  to  the  three  aisies  of  tae 
temple.  That  3f  the  isiddie  oast  ha7e  beea  the  iB3st  aamptao- 
asly  decorated;  the  beams  laight  be  eoclosed  irithia  thin  fa- 
ciags  of  terra  cotta  ov   of   métal,  lalfiylag  them  io  bronze, 
gold  aad  Ivory;  bat  it  is  probable  that  men  were  most  freq- 
aealty  cooteated  to  trace  «ith  the  brush  varied  oraameata 
on  the  surfaces  of  the  beams,  as  lell  as  on  the  ground  of 
the  frames  of  the  coffers.  ffith  the  regularity  of  its  symm- 
etrical  compartments,  its  luxarious  ornamenliation,  the  ceii- 
ing  th)is  formed  a  sort  of  ample  aad  rich  horizontal  tapestry 
inlierposed  between  the  spetator  aad  the  roof  of  the  édifice, 
that  oonoealed  from  the  eyes  the  carpentry  taat  it  supported* 
12.  Garpeatry  of  the  Roof. 

If  in  the  stone  ceilings  of  more  than  one  temple,  oae  aas 
faithful  copies  of  the  woodea  ceilings  that  preceded  thei, 
no  temple  has  retained  its  roof.  The  principal  élément  of 
tnat  was  a  framework  that  formsd  a  System  independent  of  t 
the  carpentry  of  the  ceilings,  with  which  it  had  no  point 
of  contact. 

This  carpentry  of  the  roof  has  disappeared  everywhere;  d 
but  it  nas  also  left  on  the  walls  of  certain  édifices  traces, 
that  permit  its  restoration.  Por  example,  this  is  the  case 
for  the  temple  of  Poséidon  at  paestum,  that  oy  its  state  Df 
^(réservation  represents  today  better  tnan  any  other  tae  t/p3 
of  temples  with  internai  colonnades.  Aoove  noies  tnat  mari 
the  places  of  the  supports  of  tae  ceiling,  one  sees  at  Dae 
place  on  the  inclined  courses  that  form  the  copings  of  tne 
pediment  of  the  cella,  the  rectangàèar  holes  that  recei/el 
one  end  of  the  purlines  and  ridge,  and  on  the  other  hand, 
on  the  sides  at  the  top  of  the  entablatures  are  holes  in 
which  Hère  inserted  the  rafters.  According  to  the  dimensioas 
of  thèse  gains  and  the  positions  that  they  occupy,  one  leâs- 
ures  the  dimensions  and  divines  the  arrangement  of  the  priQ- 
cipal  éléments  of  the  roof.  By  the  aid  of  tais  data  are  res- 
tored  one  of  thèse  frameworks  with  almost  entire  certaint/, 
which  does  not  differ  auoh  from  those  of  otaer  édifices  oi 
the  same  kind.  We  shall  describe  it  as  presented  by  oup  ras- 
toration  (Pl.  71,  Pig.  3,  and  Pigs.  245,  246). 

There  is  not  to  be  sought  a  number  of  memoers  correspond- 
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oompasiagjoaff  oarpeotry,  evea  the  least  coEQpllcated,  princ> 
Ipals,  kinipost,  tiebeam  aad  strats.  The  carpentry  o£  Paea- 
tvim  coaBlats  of  purlias,  a  ridge  and  rafters;  to^these  mein- 
bers  are  added  over  the  cella,  beaos  or  faise  tiebeaios,  wti- 
ich  hâve  the  faaction  of  sapportiag  the  ridge.  T«o  arrange- 
Beats  are  to  be  distiagaiahed  la  this  carpeatry.  Ât  the  two 
eods  before  and  behiad  the  cella,  the  purlias  and  ridge  ex- 
tended  fpom  itall  to  wall  (Pig.  245).  IQ  thèse  parts  of  the 
édifice,  thèse  elemeats  aione  with  the  rafters  compose  tûe 
carpeatry;  biit  this  very  simple  syslem  iras  qo  ioager  appli- 
cable to  the  portion  of  the  roof  that  rose  ovsr  the  celia. 
Above  its  two  secondary  aisles,  rafters  sufficed  to  cover 
the  narroff  space  betjreen  the  two  walls;  but  it  would  hâve 
beea  impossible  to  find  a  ridge  beam  sufficieotly  loag  to 
spaa  the  interval  represeated  by  the  length  of  the  central 
aisie.  This  ridge  must  then  be  composed  of  several  timbers, 
that  aast  be  sapported  below  the  joints  by  means  of  cross 
beams  resting  on  the  small  walls  placed  above  the  second  s 
story  of  the  internai  order  (Pig.  246).  purlins  and  falss 
tiebeams  form  the  resisoing  framework  of  the  carpentry, the 
skeleton  on  «fhich  extend  the  rafters.  îhose  are  divided  la- 
to three  séries  on  each  slope.  îae  first  extends  from  tae 
ridge  to  the  little  wall  built  over  the  internai  colamns, 
the  second  from  the  wall  of  the  cella  to  the  highest  course 
of  tne  entablature.  Regarded  in  its  constroction,  this  roof 
allows  to  be  recognized  ail  the  éléments  of  the  carpentry, 
whioh  in  the  primitive  âge  must  support  the  terrace  of  the 
great  megaron  (Pigs.  177,  173).  The  System  is  scarcely  moi- 
ified  by  the  conditions  that  imposed  the  estaolishoent  of  a 
roof  with  two  slightly  inclined  slopes. 

Long  after  the  end  of  the  archaic  period,  the  Greek  cons- 
truotor  continued  to  use  this  System,  which  is  of  extreie 
simplicity;  in  effect,  its  priaclpie  is  that  of  the  arraûge- 
ment  of  the  roof  of  the  arsenal,  that  the  celebrated  archi- 
tect  Philo  built  at  the  Piraeus  between  the  yeacs  346  and 
328.  There  are  only  insignif icant  différences  between  the 
carpentry  restored  at  Paestua,  by  calling  the  aonuaent  as 
évidence  of  its  ancient  state,  aad  that  restored  froa  the 
arsenal  of  philo  from  the  very  précise  indications  of  the 
iascriotioT  containing  the  spécifications  of  the  works. 


Hère  are  the  renaarks  oti  thls  point  by   the  iearaed  eogiaeer 
to  whom  is  dae  thls  last  reatoratlon;  thôy  apply  jast  as  w 
irell  to  both  of  the  two  oorreaponding  worka:-  ''Nothiag  is 
simpler  than  this  construotioa;  but  nothing  differs  more  c 
oompletely  from  what  is  practised  today.  AmoQg  us  the  tie- 
beam  is  esseatially  a  member  subjeot  to  teasioa,  a  tie.  H 
Hère  the  tiebeam  appears  as  a  suppoptiag  member,  and  there 
is  ao  trace  of  the  idea  of  a  truss,  i.e,,  of  a  combiniag  in 
ffhioh  the  weight  of  the  poof  is  resolved  into  a  tensile  st- 
ress; this  fuadameatal  idea  did  QOt  preseat  itself  to  the 
miod  of  the  coQStructor.  The  entire  roof  is  oaly  a  séries 
of  timbeps  pestiag  oq  eaoh  othep,  nhose  weights  act  vertic- 
ally  without  ever  being  converted  into  teasioQS;  on  the  wh- 
ole,  that  marks  a  vepy  primitive  phase  in  the  histopy  of 
the  art  of  oappentpy.*' 

aocoTài\,t\4  to  tVve  spacV^ ^•CQ.tV.OTv^  o^  t\va  \BorV,a,  v  ^^» 

.aepe  the  beams  had  to  oppose  flexure;  to  not  yield,  it  w 
was  neoessapy  fop  them  to  be  of  gpeat  dimensions,  and  the 
width  of  the  gains  pepmits  the  statement  that  the  purlins 
satisfied  that  condition.   They  were  not  ail  of  the  same 
size.  The  dimensions  vapied  fpom  2.0  to  2. 3^  ft.  Those  wsre 
gpeat  timbeps;  but  stiil  thèse  dimensions  wepe  not  excepti- 
onal  and  beyond  customapy  ones.  In  the  cappentpy  of  the  ars- 
enal of  the  Pipaeus,  the  same  puplins  «ère  2.53  ^   2.33  ft. 
As  fop  the  pafteps  and  judging  fpom  the  gains  made  for  t 
them,  they  had  dimensions  of  8.66  x  3.66  ins.  The  spaces  b 
between  them  wepe  21.65  ins.  The  tiles  extended  fpom  pafter 
to  paftep.  Thus  they  wepe  about  26.33  ins.  wide.  Wepe  batt- 
ens  interposed  between  them  and  the  pafteps?  One  of  the  best 
appanged  existed  in  the  Poof  of  the  apsenal .of  the  Biraeus. 
There  the  battens  were  coveped  by  a  layer  or  coatimn  on  wfi- 
ioh  wepe  directly  plaoed  the  tiles,  that  also  had  the  advan- 
tage  of  ppe»enting  the  heating  of  the  cappentpy.   This  inf- 
ormation is  given  to  us  fop  the  building  of  Philo.  In  the 
temple  of  Paestum  the  stone  has  petained  tpaoes  only  of  tûe 
ppincipal  membeps  of  the  cappentpy,  of  those  with  one  end 
suppopted  on  the  wall. 

Xote  2.V.533.  Lai>oro\iate .  "Yewv^®*  ^^    paeatwtt.  ç\,.  lY .  se-c^- 


Tûe  System  whoae  priaciple  we  ha^e  explaiaed  mast  ba^e  b 
beeD  employed  fflth  èi|gbt  modlf ioatioos  required  by  the  dlm- 
eQsioQS  of  the  edifioe,  in  ail  the  temples,  as  in  the  enclo- 
aure  of  Olympia  at  the  Heraion  and  the  temple  of  Zeas,  whepi 
were  as  many  points  of  support  as  at  Paestum;  but  in  temples 
in  whioh  the  interiai;  order  was  wanting  and  as  in  certain 
temples  in  Sicily,  where  the  cella  attained  widths  of  32.3 
to  36.0  f t. ,  the  problem  was  no  longer  suited  by  the  same 
solution.  The  constpuctor  must  hâve  solved  it  by  ereoting 
a  truss;  but  aooording  to  ail  appearanoe,  this  truss  was  a 
very  simple  arrangement.  A  skilful  artisan,  if  he  properly 
sélects  his  timbers  and  frames  them  with  a  certain  précaut- 
ion, can  design  carpentry  of  great  span,  without  kingpost 
or  struts,  with  two  principals  and  a  tiebeam.  There  are  no 
other  timbers  in  the  carpentry  on  which  rests  the  roof  of 

the  cathedral  of  messina,  and  yet  at  the  base  of  the  trian- 

1  I 

gle  the  aisle  is  45*9  ft.  wide.   It  is  the  same  in  the  catQ-| 

edral  of  Monreale,  where  the  nldth  is  46.9  ft.  in  the  ciear. 
(Pig.  247).  ^.erhaps  it  is  necessary  to  see  in  the  type  of:' 
truss  appiied  to  thèse  buildingu  a  legacy  from  the  past,  t 
the  effect  of  laabiti  and  of  local  traditions.  Thèse  procédu- 
res go  back  èven  to  architecte  contemporaries  of  Empedodïies; 
they  transmitted  them  to  their  suocessors,  ànd  their  practi- 
ces  came  from  génération  to  génération  until  the  masters, 
who  built  for  the  îîoriiian  princes  so  many  beautiful  édifice; 
in  the  11  th  century  of  our  era. 

>a^  )lore\,,  ç\,,  lll.  (iS4i«  k    certain  ro\#e  uas  reaervaeà  ^ov    ■^^- 

In  the  7  th  and  6  th  centuries,  tiles  properly  composed 
the  roofing  of  temples.  Byzes  of  i^axos,  it  is  said,  in  tne 
first  half  of  the  6  th  century  gave  the  example  of  sawing 
into  form  ©£  tiles  the  coarse-grained  marble,  that  nas  sup- 
plied  by  the  quarries  of  his  native  city.  On  the  other  hand, 
there  were  found  on  the  Acropolis  of  Athens  marble  slabs, 
that  seemed  to  hâve  performed  the  part  of  au  édifice  prece- 
ding  the  Médian  wars,  an  édifice  to  which  aiso  belonged  a 
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oorûioe  of  the  same  material,  some  fragmeats  of  which  rema- 
io;   but  the  prodaots  of  this  industry,  spécial  at  Naxos, 
at  that  epooh  had  only  been  utilized  in  that  island,  ia  tne 
Qeighboring  island  aad  the  cities  like  Atheas,  vrhich  maint- 
ained  close  relations  with  the  Oyclades.  In  Attica  itaelf 
that  praotioe  only  became  gênerai  in  the  5  th  oentury,  that 
men  adopted  the  habit  of  substituhing  marble  for  terra  cotta 
in  the  covering  of  the  temple;  one  would  be  quite  naturally 
led  to  that  when  the  temple  was  built  of  ÉeQtelican  marble. 
Then  everywhere  shone  the  whiteness  of  the  crystalline  sfco- 
ne  from  the  ôidge  of  the  édifice  to  the  widest  step  of  the 
substructure,  Until  that  time,  clay  had  bsen  devoted  to  th- 
at use,  clay  that  lent  itself  so  weli  by  its  loîf  cost  and 
by  the  facility  it  offers  to  moulding;  men  will  long  remalQ 
contented  with  it,  perhaps  always.  ïet  it  seems  that  where 
marble  is  wanting,  men  sometimes  employed  in  a  spirit  of  e 
émulation  slabs  of  stone  instead  of  tiles;   but  this  iias  o 
only  been  an  exception  there,  the  covering  of  marble  or  st- 
one was  only  a  copy  of  the  covering  in  tiles,  that  was  its- 
elf born  with  the  peripteral  temple,  and  »ho3e  arrangement 
was  continued  from  the  beginning  in  a  manner  to  guarantee 
an  effective  protection  to  the  sanctuary,  the  vestibules  a 
and  the  portico,  over  which  extended  the  shelter  of  its 
inclined  terraces. 

Koite  2.  p.  53  4»  ?aLuao.!\\a8 .  Y.  iO,  3. 

KOl.e  i.p,535.  L^paV'y^a»  Car  \,ec\v\,aG\\e  )iatr  mor  a\.uà\,eT\ .  p.  125. 
«î^ve  t^a^TSiexvta  o^^  t\\e  coTtv\,oe  to  \o\\\.c\\  \ae  otWvjLàe  are  t\vo3e, 
ex  a\)ec\xKeT\  ot  ^»^^.c\v  \,8  4\\3ea  \.t\  t\ve  Ktvt^,^^^  X)ea\t\nll\,er ,  voV. 
I,  v\..  50,  ¥\.^.  a. 

Kote  2.  p. sas.  ft\.ttor^  to^'^^t  \,tv  \.\\.e  r\)i\,u^  ot  ta»\)\,e  s  ot 
Se\,\TvoTv-te  8\,a\)s  o"^  atoive,  t\va\,  \vaà  aW  t\\e  apvecvraaGe  o^ 
t\.\,es.  i^XfcXx,  aT\t, ,  etc.  p,  560"^. 

The  principal  élément  of  this  covering  is  flat  tiles  Hitn 
borders,  which  rest  on  the  rafteps,  either  directly  or  by 
the  médiation  of  battens  (Pl.  XLIV,  3,  4,  14;  PI.  XLV,  A,  3, 
C,  D).   7ery  heavy,  they  could  remain  in  place  by  their  own 
weight;  also  sometimes  to  fasten  them  better  still,  they 
would  be  fixed  to  the  rafters  by  nails.  In  the  direction  of 
the  slope  of  the  roof,  thèse  tiles  were  so  placed  that  the 
lower  edges  of  those  in  the  second  row  covered  the  top  edges 
of  those  of  the  first  row,  and  so  on  up  to  tùe  ridge.  Tne 
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water  raa  dowQ  that  iocliaed  surfaoe;  but  there  were  joints 
la  the  direction  of  tlie  slope  by  which  ttie  raia  might  bave 
peae.rated  tbe  roof,  if  they  had  oot  beea  oovered  by  tilea 
of  a  spécial  form.  (Pl.  XLIV,  1,  2,  10,  11).  Tbese  were  moet 
frequeatly  rouad,  or  at  least  we  fiad  them  sbaped  thus  on 
tbe  most  ancient  édifices,  sucû  as  tbe  Heraioa,  treasury  of 
Gela,  temple  C  of  Seliaoate  (pl.  711,  1,  2);  tbey  are  also 
fouûd  triaagular,  for  example  oq  tbe  temple  of  Sgiaa  (PL. 
Vil,  7),  at  Metaponte  and  at  Seliaoate,  wbere  tbey  are  ele- 
gaatly  deoorated  oa  tbeir  upper  surfaces  and  tbeir  sides. 
(Pl.  XLV). 

\\.\.ea    a<vd.    \,yve\,r    à\,^ t^revskt    arratv4®*®^^»»    accord. \.tvé,    ^o    X\\.z    \ 

çro^raitime    ot^e-tv    c\,\eà,    \jey)er    à\,e    Yer\jicad.UTv4   motv    Terra\to\.ten 
\.^    G,e\.80xv    vfctv"à   t^acYve    4r Vec\\\.sc\\er    ^aa\aerV,e,    p.    \1\-'12. 

KO\e    l.p.ÔSÔ.    Ç\..     XlilY.     1-,     1,     2,     a,     ivi     X-et^pX-e    «.    at    se\.\.\\- 
OTvte.    i,    2,    coiaerxtvé,   t\,\.e    seexv    ^vow   X)e\,o\û    anà    aV^ooe;    a,    4i 
t\»at    t\.\,e    aee^    ^vom    a\>ooe    auà    \>e\.o\û.    kTt^T•    i^\,XtoT^  »    p\,     h.'à. 
5-,     e\iaoat\,otv    oX    "cxà-'^z    \,\,\e3    ^ouu^    ctt    saA-Vt\OTk-\.e.     ô*,    \oa4\.\.u- 
à\,r\a\    8ect\,ot\    o^    t\ve    aame    t\.\,e.    7*,    traa^oerse    3ecA:.\<ox\    o^    r 
r\,dé,e    X.\.\.e.    8\    8\.àe    o\.e*a    o^    aame    t\\e.    9*,     peraçectxoe    ove* 
o^    t^e    sams    \\Ve.    Ko-\,\.x\.e    d.eé,V\.    scao\.,     1884"    ?^«    VI.     10-, 
po\3ex*    tWe    J4\.t)\    \tati\)    o\.evaeà    ^roif.    betveaA.Vv.     il-,    croaa    aec\\,o(\ 
0^    aawie    \.\,\.e.    T^ipa    ot    (à^e-eoe    pro^er.    (3,T»Bi\)er,    \ieb.     àiie    \(zv^, 
p.     18.     \2\    tempVe    a,     pevapecWoe    pro^\.Ve    ot    c\iTRa\,\.\xm   o^    o^ 
peà\.iR.ea-t .    \.Z\    perapectxoe    ot    a8ae«vb\.aée    o^    \.^eae    tWea    seea 
to^^    t\ve    reara    A^ter    ft\.t\ort.    pV.     46«     iA;    se\*\.x\ou-t,e.    ç\,a\, 
\.\»\e,     perapectvoe    ot    \Aaàera\.àc .    KO-t\x\ie.    1884i     V^«     &•    "^^'^ 
"Ya-apte    ot    i^poWo    a\.    Bcvaaaa.    A.aaem\)Va|,e    ot    rV.àé.e-    tV.\,ea,    ot 
cooer    tVVea    a^-à    ot    t^^»    C\i'^^a^:,\.\xl^   ot    ^^^    peàVtaeaA,,    aeea    ^rom 
t\ve    rear.    lô;    aecA;.\oxv    ot    ^^2-    aaaeT^to\.a4e.    ot    ^^a    c\imat\\km. 
17',    aecWory.    aivà    aaaemY)\,aée    ot    tWea.     18;    p\,a(\    ot    t,\veae    \,\.lea»| 
19;    p\,a^    ot    rVà^e    \\.\,e,    at^cr    BVouet,    ^xp .    â.e    iiLoree,    ii,    ^V, 

XO-te    2. p. 586.    Otv    t.t\,e    oer>^    o\.à    te^pVe    ot    "YV-r^u^,    aijlA«i\\\.c\\ 
0T\\,»^    oerv^    te\B    r^^^aVa^    ^aoe    \aecT\    to^^^»    ^^«^    a^-tet\,xaa    V)^\.(^|, 
tr\,aW4^^^^»    ^^a    cov>er\a-^    t\\.ea    WkvibBt    preaetvX,    tt\e    aame    arraa- 
êeTKea-\.    i.scXvVVema'MV    atv-à    oSTp^eVà,    "Ytr^^At^ve,     p.     276,    ?\.|,.    i^ô,j 
t  a  W,  e  a    or  a  e  e  a  "^  . 

Tbe   ridge   tiles   are   also   coveriag   tiies:    they    hâve   tbe   f 
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fora  of  half  cylindera^i beneath  whicb  peoetrate  in  pairs  the 
apper  edgea  of  khe  last  row  of  tiles,  on  each  3lope(Pl.  ZLI7, 
5»6»7,3,9,13).  »ûat  iistingaishes  them  is,  that  ttiey  laost 
frequeotly  ûave  a  ppojectiag  oroameat,  whose  répétition  for- 
ais a  crest  that  is  oatlined  agaiost  the  ska.  Tiiis  oroameût 
is  ordiaarily  a  sort  of  plamatium  (Pl.  711,  1). 

Along  the  openlngs  of  the  pediment  is  aiiays  a  row  of  ti- 
les  that  présent  a  quite  pecûiiar  arrangement  (Pl.  711,  1). 
Thèse  tiles  rise  almost  verticaily  at  their  outer  edges  and 
their  relief  furnishes  the  comice  with  its  cymatium,  tae 
crown  of  the  comice.  Beninl  this  projection,  the  tiie  is 
concave;  it  is  Qollowed  into  a  gatter,  that  ends  at  the  sc- 
out arranged  at  the  two  ends  of  tne  façade  (pi.  XLiIV,  12,13, 
14,15,16).  In  certain  temples  (3  and  R  of  Seiinonte),  toe 
gutter  appears  to  nave  extended  entireiy  apound  tne  édifice. 
Dn  others,  the  long  sides  hâve  a  gutter  that  does  not  exaci- 
ly  reproduce  that  of  the  pediment,  or  indeed  tney  nave  no 
gutter  at  ail.  îne  papthenon  is  in  tnis  case.  Then  the  tDc 
of  the  comice  serves  to  support  tne  antefixas.'  thus  is  ter- 
med  in  imitation  of  Roman  arcnitects  the  slao  of  terra  coctâ 
in  whicn  terminâtes  tne  iower  ends  of  tne  lotest  coveriaé 
tiles  (Pl.  7III,  2).  ^netner  they  are  of  ciay  or  maroie,  0 
tnese  antefixas  form  a  secondary  crest  paraliei  to  taat  oi 
the  ridge.  The  eye  of  tne  spectator  stops  on  tnat  line  aaa 
on  its  symmetrical  cut-outs;  tnat  limits  tne  planes  01  tne 
édifice  by  its  élégant  and  firm  outline. 

SoTïhere  is  the  happy  eifect  that.  must  oe  produced  oy  û::io 
border,  more  sensible  than  in  a  restoration  of  tne  cornice 
of  temple  0  of  Selinonte,  such  as  can  oe  reestaolished  07 
récent  researohes,  tnat  hâve  revealed  the  importance  of  tie 
part  that  terra  cotta  played  in  tne  édifices  of  3ièily  (?-• 
II;  Pl*  VIIl).  On  a  oent  slab  of  terra  cotta,  a  sort  of  sau- 
ter perforated  in  its  decorated  face,  rested  tne  louer  aois 
of  the  tiles.  The  water  froa  tne  roof  escapei  oy  certaio  : 
openings  of  irregular  fora  bpt  symmetrically  spaced,  tbat 
even  determined  tne  ornamental  motives.  As  we  aave  airsad/ 
indicated,  the  cornice  proper  s^ist  tnere  oe  suriounted  oy  î 
course  that  constituted  a  second  facia,  an  upper  facia,  ?f-- 
ere  tne  stone  was  furtner  oompletely  concsaled  oy  a  rien 
faoing  of  terra  cotta.  ïïith  the  cymatium^and  palmatiums  ^^vit 
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terminated  It,  the  latter  formed  a  polychrome  décoration  of 
the  fflost  beautiful  character. 

The  Greek  constractor  has  then  made  ppoof  of  aarvellous 
ingenuity  Iq  the  composition  of  his  roof;  he  has  spared  ao- 
thiag  that  this  roof  of  tiles  should  falfii  a  twofold  parp- 
ose,  serving  both  as  a  proteotioa  and  an  ornamenli .  to  the 
building  on  lyhioh  he  placed  it.  This  end  iras  attain^ed  at  t 
the  first  time.  The  roofing  of  the  Heraion  must  hâve  been 
maoh  simpler  and  plainer  in  appearance  than  that  of  the  tem- 
ples of  Sicily.  Thas  the  flat  tiles  placed  on  the  rafters 
had  no  taned~up  edges.  They  »ere  slightly  concave  (Pl.XLV, 
A,  P).  The  remainder  of  the  System  was  doubtless  pleasing, 
less  complicated  and  less  ornate  thaa  in  the  roofiags,  of 
which  we  hâve  given  Bestapations.  Having  once  entered  that 
path,  the  progress  due  to  the  skill  of  the  artists,  ttiat  m 
ffiodeled.and  burned  the  colored  clays,  could  not  fail  to  be 
very  rapid.  îîo  other  architect  has  created  aïonuments  whose 
covering  may  be  a  work  of  art  in  ail  tne  force  of  the  terai, 
or  while  opposing  an  impassabie  barrier  to  leaks  of  the  v 
water,  has  so  efficiea1.ly  oontribated  to  the  effect  and  toe 
expression  of  the  édifice. 

What  no  less  aided  in  giving  to  the  roof  that  beautiful 
character  was  the  use,  that  the  architect  made  of  the   aot- 
efixas  and  aoroterias.  The  antefixas  ahe  the  appendages  in 
which  terminate  the  last  tiles  of  a  row,  those  next  to  space.| 
(Pl.'V-II,  2;  PI.  X[j7,  treasury  of  Megara).   Rising  vertical- 
ly,  thèse  appendages  accompany  and  thus  extend  the  ascending 
lines  of  the  édifice;  in  the  oldest  édifices  they  are  bord- 
ered  either  by  a  triangular  outline  (pl.  XL7.,  Tiryns),  or 
by  rounded  forms  in  the  later,  that  are  sometimes  limited 
by  a  continuons  curve  (Pl.  XLV,  Egina),   sometimes  by  ihe; 
wav^iiines  of  sorolls  and  the  symmetrical  braaches  of  a  tail 
palmatium  (Pl.  XLV,  2,  ggina).  The  last  type  has  an  élégance 
entirely  différent  from  the  preceding;  it  lends  itself  to 
muoh  more  yaried  arrangements.  One  of  the  happiest  is  that 
presented  on  one  of  the  longer  sides  by  the  cymatium  of  tem- 
pieoQLû^  Sèlinonte  (Pl.  VII,  2);  a  row  of  lotus  flouïers  al- 
ternately  upright  and  inverted  above  or  below  a  palmatium, 
there  forms  the  row  of  antefixas.  On  ôtheo  tiles  that  seeœ 
to  hâve  belonged  to  the  crestiag  of  the  roof,  the  simpler 
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lotus  flower  is  outlin«d  by  a  sl^ght  relief  (Pl*  XLV,  temp- 
le G). 

KO'te  i.v.S^O.  Xl^'tet^•xa  t^o^  olW  at\xi\.ea"\,  Dorox  temple  a\  "îx- 

37»  î4V^"a,  ab(\-tc^\.xa  seea  \.^  ^r«kT\\,  aiv^  \3acVt.  terra  co\ta.  b 

<»or\i,  T^eoorateà  \\,\,ea.  )ietapoTv-te.  De  uvii^Aea  %  Debacq.  çV.  8. 
•SeTikV>\.e  R.  ftA-ttor-^.  ç\..  46. 

properly  speakiag,  the  aotefixaa  are  only  tiie  projecting 
bordera  oî    the  extrejne  ooveriaê  tiles.  Oa  tiie  contrary,  tcie 
acroterias  are  iodependent  pièces  of  large  dimensions,  that 
are  placed  after  the  érection  of  the  rood,  on  the  apex  of 
the  angles  of  the  roof.  (Pl.  7II,A,B,C).  They  were  of  terra 
cottawûere  the  roof  was  made  of  tiles,  of  marble  where  mar- 
ble  slabs  formed  the  covering.  The  acroterias  played  a  use- 
fal  part  in  the  constrootion.  Set  in  places  where  the  mater-j 
ials  were  particularly  exposed  to  sliding,  they  prevented 
that  danger  by  their  weight,  even .  ffh.ere  sufficient  provision 
had  not  been  made  for  the  adhérence  and  solidity  of  the  ma- 
sonry  by  the  spécial  outting  of  the  joints  by  the  strengtn 
or  number  of  the  cramps.  At  the  same  time  they  eontribated 
very  usefally  to  the  effect  of  the  whole.  By  their  relief 
they  attracted  attention  to  the  points  where  met  tne  prin- 
cipal linges  of  the  édifice;  without  intersecting  those  Un- 
es or  affecting  the  harmony,  they  occupied  the  angles  and 
raised  the  pediment.  Thas  they  ele/ated  and  animated  the 
roof  by  diversifying  its  appearance. 

Olay  at  first  served  to  furnish  the  éléments  of  this  déc- 
oration. The  most  ancient  acroteria  known  is  the  great  piece| 
of  painted  terra  cotta,  that  surmounted  the  pediment  of  tne 
Heraion  of  Olympia;  it  has  been  possible  to  pat  together  t 
the  numerous  fragments  found  in  the  excavations,  and  to  res-l 
tore  it  almost  entirely.  It  had  the  form  of  an  enormous  disk] 
7.4  ft,  in  diameter;  this  disk  fitted  the  apex  of  the  pedi- 
ment by  an  opening  corresponding  to  the  inclination  of  tne 
pediment;  ne   show  it  in  élévation  and  section  to  make  Intel-] 
ligible  the  arrangement,  by  means  of  which  they  succeeded 
in  fabricating  it  without  déformation,  and  in  fixing  it  sol-] 
idly  on  the  ridge  of  the  roof  (Pl.  XLVl).^  The  motives  that 
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oraameat  the  surface  are  nearly  ail  borrowed  from  the  repep-- 
tary  of  the  geDmetrioal  style;  one  oao  evea  say  that  ail  aps 
It,   has  even  beea  believed  that  leaves  are  reoogQized  io  the 
fourth  roif  from  the  centre;  but  the  forms  to   irhice  It  is  p 
propDsed  to  glve  that  name  of fer  ooaly  a  verp  distant  anaio- 
gy  to  those  charaoterzini  the  plant  kingdoma  What  this  déc- 
oration espeoially  recalls  by  the  concentric  zones  into  nh- 
it  is  divided,  and  from  whioh  extend  And  stop  the  différent 
motives,  are  certain  disks  of  clay  or  of  métal-,  that  passed 
ander  our  eyes,  when  we  »ere  studying  the  art  in  which  we 
saîf  the  contribution  of  the  Dorian  tribes  ('Pigs.  l7,  55,  71, 
73).  The  designs  were  first  stamped  with  very  prominent  hol- 
lows  and  reliefs  in  the  molst  clay;  then  color  accented  the 
lines.  On  a  ground  of  blackish  brown,  the  motives  are  deta- 
ched  in  white  or  in  red  approaching  violet. 

iîîote  l.p.543.  PI.  XLVI.  The  acroteria  of  the  Beraion,  élé- 
vation and  section.  Bôtticher.  Olympia,  pi.  Itfi.  A,  B;  tilea 
of  the  Heraion.  Grâber.  PI.  I6.  C,  D;  covering  tiles,  3icil- 
ian  types. "The  same,  pi.  17.  Acroteria  of  a  pediâent  af  pa- 
inted  marble.  Ant.  Denk.  Vol.  I,  pi.  5^.  Another  acroteria 
of  the  same  material  and  taken  from  the  same  édifice.  Same. 

If  the  constroction  of  sach  a  great  slab  of  clay  is  évid- 
ence of  rare  technlcal  skill  in  the  potter,  the  gênerai  foriD 
of  the  pièce  is  heavy;  the  design  and  the  scale  of  tones  re- 
main very  poor  there.  Then  this  work.must  be  dated  from  the 
7  th  cent)iry  at  latest.  With  the  t??o  other  acroterias  repre- 
sented  on  the  same  plate,  one  feels  himself  in  présence  of 
a  far  more  advanced  art.  Pound  in  the  excavations  on  the  4 
Acropolis  of  Athans,  they  are  both  of  Pentelican  marble; 
they  corne  from  the  crown  of  the  same  édifice,  which  was  p 
probably  built  about  the  end  of  the  6  th  oentury  by  Pisis- 
tratus  oitt  his  sons,  and  according  to  the  dimensions  of  the 
fragments  collected,  must  hâve  been  about  49.2  ft.  long  by 
36.0  ft.  «ide.-^  The  tffo  parts  reproduced  hère  formed  port- 
ions of  the  inclined  cyma  of  a  pediment^ , *hioh  is  explained 
by  the  small  dimensions  of  this  moulding;  they  terminated 
it  below  at  the  angles  of  the  tympanum;  it  is  assumed  fhat 
the  largest  of  the  two  belonged  to  the  pediment  of  the  pr- 
incipal façade,  and  the  other  to  that  of  the  rear  façade. 
The  entire  arrangement  is  hère  happier  in  effect  than  at  the 
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Heraion;  there  iS'  tpaly  élégance  in  the  moveaaeQt  of  this  am-i 
pie  volute,  that  i3  rounded  above  the  gatter  aad  projects 
30  boldly  iato  ppaoe.  It  is  the  same  irith  the  oroameatal  moi*! 
tives  that  deoorate  the  cymatlum  aad  the  volute;  if  on  it 
are  only  ohevpons  and  oheckers  that  remain  within  the  prin- 
oiples  of  purely  linear  design,  on  the  ôymatium  the  opea  f 
flower  of  the  lotus  alternâtes  with  the  palmatium.  The  red 
and  blue  colors  are  lively  and  gay. 

In  spite  of  the  différences  already  mentioned,  the  marbie 
disks  of  the  acroterias  of  the  Acropolis  again  recall  the 
clay  disk  of  the  Heraion;  but  on  the  temple  of  Sgina,  that 
seems  to  date  from  the  first  years  of  the  5  th  cent)iry,  the 
arohiteot  has  already  taken  an  entirely  différent  aiethod  f 
for  thèse  œembers.  Already  for  some  time,  he  had  oalled  on 
the  figure  to  fill  the  surfaces  of  the  pediment  and  of  the 
métopes;  what  was  more  natural  than  to  use  it  also  toi deco- 
rate  the  angles  of  the  roof?  Acoording  to  some  remains  that 
hâve  been  recovered,  it  has  been  possible  to  restore  the  ao- 
roteria,  which  surmounted  the  pediment  at  Egina.  Sxeouted 
in  the  same  marble  as  the  statues  of  that  pediment,  it  coq- 
sisted  of  two  female  figures,  erect  and  draped,  between  rfiioi 
rose  a  palmatium  of  beautiful  design,  where  broad  volutes 
i?iere  scrolled  in  contrary  curves.  Behind,  the  palmatium  v^aa 
suppopted  by  a  rampant  lion  (Pl.  VII,  A,  B).  At  the  two  an- 
gles of  the  tympanum  the  motive  i»as  simpler,  but  of  the  saoK 
kiad;  a  lîlnged  griffin  rose  above  the  lion's  head,  that  for- 
med  a  spout  at  the  end  of  the  gutter  (Pl.  VII,  c).  The  acro- 
terias will  henoeforth  be  more  or  less  similar  to  those  ju3^ 
desoribed;  oy  the  choice  of  the  thème  they  belong  to  the  ap1 
of  the  statuary;  it  nill  then  be  from  the  sculptor  charged 
with  the  ornamentation  of  the  temple,  that  the  architect  » 
will  require  them  on  ail  édifices  of  some  importance. 
13.  Mouldings. 

In  its  most  ancient  monuments,  Doric  architectore  rarely 
employs  to  model  and  diveesify  the  vertical  surfaces  of  it3 
édifices,  other  éléments  than  rectangular  mouldings  in  tas 
form  of  fillets,  whose  importance  varies  according  as  they 
hâve  more  or  less  relief  and  height.  Besides  thèse,  it  doesj 
not  really  possess  but  a  single  moulding  of  curved  section 
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pie  rolota,    tttat  Is  r3ftad«i  «cr3ve   tse  j^«('ii#r  %Mé  ^r^^ects 
t3   bdidif   lato  pp&ce*    It   Is   tft«  s^me  ëitm   \ii^  9rs&i.«ti«i  ^ 
tlvet   tûat  dec^rftte   (ae  c/sAtias  ««i  tae   r9ii.«^«;    if  ^s   it 
are  3Dif   cuefr^at  aed  G&e^s^ers   ni^ai.  rec^Ldi   «i^^ic   iite  pria. 
olples  3f   pareiy   ileeftr   ieei^,    :»s   xa«  ^ym^^ii^M.  \%^  :^^en  f 
fiover  3f   tae   Lotas   aitereaiiee   «lis   (£«   ^Lt^\t^%*    ?ie  red 
aacl   biae   colore  are   ilreif   aai   gaf* 

la  spite  of  tue  iifferea'seï  ilreai/  aem>i;*î,  it«  i4rol< 
disks  of  tae  acrot-erias  of  ^ae  kcrs^itM  a^ai:^  r^t^^^  ine 
clay  dis*  of  tae  HeraîDa;  iaî  ^î  ne  iim;.i^t  yt  î^iis-a,  laat 
seees  to  date  froa  ta*  fine  ji\T%  7t  ne  ^  *i  sexixtry,  cin 
arcQltect  aaa  aireadf  »a£€2  is  ei^irelf  li^ffersii  leiiDi  f 
for  tiaese  leacsrs.  ilreiij  for  some  tiji«e,  le  i-a.*  *^lL*i  on! 
tae  figure  to  fiil  lie  m?î^zi%  3f  ne  ^-ei.irSria  i^t  3f  tae 
aetopea;  wûat  «aa  mors  ia*aral  *iî.i  tî  iî*  i*  i^t.:  to  leae 
rate  tae  aagles  of  tae  roof?  i25.0Tîii«  v3  i-3i.ê  rei^iii»  Laai 
Qave  oeea  reco?erei,  1-  si3  seei  poiiii.e  1.2  riJi^srr  113  aj 
roteria,  ¥&i:;£i  sariomital  ne  jeiiaexi  ai  îiiJEî-  lie^i'.al 
ia  tae  saae  aarole  as  tie  i»a«îeî  it  iiii  1^11.11*11,  li  3oaj 
sistei  of  tïo  fsaale  figures,  ersii  ixi  iri;-^!.  i-eifre:  wa| 
rose  a  paiiatiai  of  ceaaîifi'.  i^sigi,  lisrr  ir;5.i  r:.i:e3 
lere  acrolleà  ia  ooa-rarr  jirrss-  raiixt.  11*  i^l^iii. ie 
supporte!  oy  a  raa^^ai^  iioi  i?I.  tll,  i,  i  -  £*  11=  "ito  ai 
gleà  of  tûe  tyaaainaa  tie  aotixs  1&5  mi^^r,  iJii  if  11=  3? 
klod;  a  .liogei  griffia  rose  aà'Jt*  îi*  ^u-i'î  i*ii.,  iii*  f( 
aed  a  sposit  a^  tae  sai  of  île  £iî*5r  .?^.  îll,  T  -  .le  aoi 
teriaa  wiil  aeo^aforti  ae  sors  or  1*55  siai^i^r  ic  liras  ji 
iesorioed;  07  tie  0101^3  of  *15  nei?  \iij  îr**Mi  *.2  i^e 
of  tûe  stataarF.  i«  jlll  îiei  re  fr^a  11*  îrx^nrr  :iirge( 
aita  tae  oraaaes^aiios  of  \it  *^iîl5,  â^4î  ii^  a^rJ.i»  =  ct 
wiil  re^^airs  taea  02  sll  *iifi**:f  ii  s^ct?  iaicrii.r-f. 
13*    liOfiliiagâ. 

la  its  aost  aa>>iei«  asîsiaeai^,  ^o^r.c  i^^iii^^Âcri  rsral] 
eapioys  to  aoieL  aai  il«"«t$*fr  *i«  r*rîi^-i-.  sirii^^î  zi  v 
edifloea»  otier  eleiea^  «la»  riv?îJLt^4*^a^  iv^a^iitis  11  -a( 
fora  of  fiiiets,  «io««  iaï\>rVA4i^*  ra?';^*  4H^^^^^ilti  *•*  '*-^^\ 
ûave  aore  or  leaa  r#lk«f  aai  ^#%^^4.  ^tM:»t#*$  i^<î^«,  1*  ioj 
00 1   realir    ^^^aa«$$   ^«5    *  $ia^â#   •v^^»i\ti   ^-    ^«xrr^î   seriiol 
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peculiar  to  it;  we  speak  of  that  mouldiQg  termed  crowbeak, 
that  al.Kaya  surmouQts  the  facia  of  the  coraioe  (Pi.  XXXIII, 
2).  la  the  5  th  ceatury  that  moalding  also  appeared  uader 
the  poptioo  iQ  the  profile  of  the  ante  (Pi.  XXII,  5,  ^ig. 
232). 

The  crowbeak,  fillets  aad  astpagals  may  oocupy  différent 
places  OQ  the  édifice.  It  is  Qot  the  same  with  the  cymatium 
By  its  dimeasioas,  that  is  the  most  is  the  œost  important 
of  ail  mouldiQgs  comprised  ia  Doric  forœs.  i]e   hâve  already 
iodicated  the  effect;  we  hâve  showQ  how  it  sometimes  exista 
ooly  OQ  the  façade,  while  at  others  it  exteads  eatipely  ap- 
ouQd  the  édifice.  Whatever  method  the  architect  adopted  ia 
this  matter,  what  defiaes  it  is  that  modeled  at  first  in  o 
olay  and  later  eut  in  stone,  it  always  forins  the  terminal 
part  of  the  eotablature,  the  crown  of  the  cornice.  The  cur- 
ves  that  outline  its  profile  vapy  from  one  édifice  to  anoth 
er.  On  the  treasary  of  Gela  and  on  the  temple  of  Metaponta, 
the  cymatiuffls  were  of  terra  cotta.  on  the  first  of  those  ed 
ifices,  the  profile  of  the  cymatiam  forms  a  flat  hollow;  it 
approaches  what  we  term  the  oavetto  (Pl.  VIIl);  at  Metapoat 
below  a  square  fillet  is  a  quarter  round  foroied  by  a  smali 
curve  to  a  vertical  faoia  from  »hioh  is  detached  the  lion's 
head  serving  for  the  discharge  of  water  (Pl.  IX).  There  is 
the  same  diversity  on  édifices  where  tne  cymatium  is  made 
of  stone,  like  the  rest  of  the  building.  At  ïgina  the  cyma- 
tium has  the  form  of  a  very  flat  reverse  ogee.  On  the  tempi 
of  Zeus  at  Olympia,  we  find  two  quarter  rounds  that  join  ao 
thus  form  tvro  collars,  at  the  Parthenon  is  a  flattened  quâr 
ter  round,  at  Bassae  an  ogee,  etc. 

During  the  first  time  of  its  development,  Doric  architect 
ure  does  not  seem  to  hâve  known  mouldings  carved  with  the 
chisel;  it  had  recourse  to  painting,  when  it  desired  to  giv 
some  richness  to  the  appearance  of  its  mouldings.  îhus  at 
the  temple  of  ggina.  In  terra  cotta  were  certain  ornameats 
first  exeouted  in  relief;  one  sees  eggs  and  beads  appear  in 
the  faoings  of  Metaponte  (Pl.  IX)  and  the  beads  in  a  cymat 
ium  of  Selinonte,  that  must  be  of  nearly  tne  same  time.   T 
Thèse  beads  and  eggs  are  rarely  seen  carved  in  stone  before 
the  middle  of  the  5  th  century.  The  oldest  example  that  cao 
beoited  is  apparently  that  furnished  by  the  temple  of  Cada- 
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Cadaoohio  in  the  islaad  of  Corcyra.  That  édifice  ia  qo*  des- 
troyed  and  has  QOt  beea  eatirely  uacovered;  oaiy  some  eleai- 
eats  of  it  hâve  beeo  determiaed,  but  whioh  présent  a  very 
pecaiiar  character,  aad  that  allow  a  very  distant  date  to 
be  assigned  to  the  moaujDeQt.   There  are  on  the  oarnioe  egg3 
as  ireli  as  two  astragals  with  beads  aad  disks  (Pigs.  243, 
249);  bat  thèse  ornameats  there  hâve  oeither  entirely  the 
same  form  nor  the  same  proportion  as  on  the  temples  of  tna 
5  th  century.  The  beads  are  much  larger  there  with  relatioa 
to  the  eggs,  and  tnaa  they  will  be  later;  the  eggs  themsei- 
ves  are  narrower  and  more  elongated.  The  ornamentist  is  tnso 
in  the  period  of  essays  and  experiments.  Por  example,  see 
this  motive  of  eggs  saperposed  on  the  pearl  bead,  a  motive 
that  one  will  freqaently  see  reappear  in  the  décoration  of 
the  édifices  of  the  sacceeding  âge.  The  artist  has  alreaiy 
ipvented  âoè  composed  their  entirety,  but  he  nas  not  kao.vn 
yet  how  to  ooordinate  the  éléments  and  to  find  for  each  of 
them  the  most  élégant  and  happy  form. 

KO\e  i.v.S^S»  D8v\>te\,ài.  \ie\>er  à,\e  yer*,  etc.  ?\..  il,  a. 

Ko\e  2.v»5ÀS»  l^^vat  remobVxvs  ot  t^Va  \eT&p\.e  \\aa  \3eea  àeacrx,- 

oWver  p\.aceô  \,t\  ç^veece  arvà  S\.c\.\.\^«  yo\..  VI,  Ç\».  iv,  ?H.â3.A,5.| 
Suoh  simode  mouidiags  of  the  most  ancient  Doric  architeot- 
are  do^^not  seem  to  hâve  suffered  the  direct  influence  of  a 
foreign  art;  it  is  possible  that  certain  secondary  foriDS, 
such  as  eggs  and  beads,  may  bave  been  suggested  by  orientai 
models;  yet  in  Ëgypt  and  Assyria  they  nave  an  outline  seasi- 
bly  differing  from  that,  which  they  hâve  taken  under  tbe  j 
chisel  of  the  Grecian  ornamentist.  In  the  same  order  of  li- 
eas,  there  are  aiso  to  be  mentioned  rare  monuments  on  wnioù 
tfte  profile  of  a  crowning  moulding  recalls  that  of  tae  i^/p- 
tian  cavetto.  This  is  recognized  on  two  fragments  of  paiat- 
ed  terra  cotta  facings  contained  in  the  musesms  of  paieroiO 
and  of  Syracuse;  ■'•  The  same  as.ragal  surmounted  Dy  an  aipie 
cavetto;  but  in  thèse  fragments  of  Sicilian  cornices,  taers 
is  beloîf  the  astragal  a  facia  projecting  at  tne  bottom,  an 
arrangement  found  in  Sgypt  only  in  the  band  terminating  ail 
édifices.  The  members  where  one  believes  may  oe  perceivei 
this  influence  of  an  exotic  type  are  further  of  small  di.i- 
ensioas.  This  same  form  reappears  with  tne  astragal  and  i-i^ 
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terminal  fillet,  perhaps  yet  more  characteristic,  oq  the  c 
crowa  of  the  little  s.ruoture  disoovered  at  Seliaonte  (Pi^. 
250) i  but  the  cavetto  there  has  only  a  very  weak  deveiopme- 
at.  On  the  oontrary,  it  desoribes  a  beautiful  curve  on  an 
Attic  funerary  stèle,  i?hich  must  date  from  tèe  end  of  the 
6  th  oentury  (Flg.  251).  There  if  the  as.ragal  is  lacking 
and  if  it  is  replaoed  by  a  light  triple  filiet,  the  cabiing 
that  décorâtes  the  hollow  of  the  cavetto  reproduces  one  of 
the  spécial  peoaliarities  of  the  Egyptian  moulding,  and  tae 
wide  band  that  sarmounts  the  whole  adds  to  tûe  resembianoe. 
It  is  difficult  bo  see  in  this  the  effeot  of  a  simple  chan- 
ce; one  would  rather  be  tempted  to  explain  it  by  a  mode  of 
direct  imitation.  The  artist  charged  with  catting  that  todio- 
stone  iffould  hâve  had  under  his  eyes  one  of  those  little  od- 
jects  made  in  Egypt  or  copied  from  Egyptian  types,  that  1? 
Phoenician  commerce  distribated  in  Greece,  objeots  that  re- 
peated,  whilh  simplifying  and  redacing  theoi,  the  motives  c 
that  on  the  banks  of  the  Nile  had  been  created  by  tne  gredt- 
er  arts  for  the  ornamentation  of  great  religions  and  civii 
édifices.  Without  servilely  copying  its  inodel,  the  entirety 
of  the  form  had  been  borrowed  from  that. 

Ko\e  1. p. 54*3.  OOrpt^^'^L.  \jeber  à.\.e  Ye^v».  etc.  ç\.  11,  5,  ô. 

One  may  be  astonished  that  the  example  so  given  was  not 
followed  more  frequently.  By  tae  bold  hollow  of  its  oatiins, 
this  form  marvelloasly  suited  the  ornamented  steie.  Projsot- 
ing'  outside  with  the  high  band  terminating  it,  the  upper  0 
part  of  the  slab  played  the  part  of  a  sort  of  hood  adapce:i 
to  protect  from  storms  the  image  painted  or  carved  beneata 
it  on  the  rectangular  panel;  within  the  shadovf,  it  empaasi- ) 
zed  by  contrast  that  image  presented  in  fuli  light;  finaiiy, 
it  also  had  the  advantaga  of  presenting  to  the  eye  somet-ii- 
ng  of  the  appearance  of  a  capital  and  of  its  robust  vigor. 
14.  General  Proportions  of  Doric  Temples. 

Men  hâve  frequently  attempted  to  prove  that  in  Grecian  ^ 
architecture  the  proportions  were  determined  oy   some  sort 
of  gênerai  constructions. 

ffhatever  may  be  said,  the  proportions  of  a  good  numoer 
of  temples  correspond  imperfectly  to  the  drawings,  that  na- 
ve  been  imagined. 

i(Oi;.e  i.p.551.  "çV^Va  V.\.aà  o^  opercv\\,ous  \\aoe  a  oa'Vae  o(\Vv>, 
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\.^  t\ve\,r  reauXta  are  oer\,^\.eà  ^^  ca\cvjk\,ai\\,on .  cra®x^48  a\ 
avkaW  aoa\e,  eoea  \,^  caret^*^'^'^  4x«6vib\eâi  a^àl  a^po-r ea-t\,\^  o^r^JJ 
accvivate,  Ok\TRoa\  a\.«^i^a  Vead  to  erroft^oua  eoVui\\.OT\«. 
Geaerai  Proportions  of  Plans. 

We  hâve  already  âbavo  at  the  aame  scale  tiie  plans  of  the 
principal  temples  (pis.  XIV,  XV,  XVI,  XVII,  XVIIl).  One  aiaa 
tùus  obtain  a  clear  idea  of  the  extrême  diversity  of  their 
dimensions. 

We  now  désire  to  make  apparent  the  différences  in  their 
proportions.  On  the  other  hand,for  that  it  is  necessary  f 
for  us  to  draw  those  plans  at  différent  eeàies,  but  taking 
care  rigorously  to  give  them  the  same  width.  In  the  paraiiei 
tnat  »?e  are  to  establish,  this  constant  width  will  be  takèn 
betffeen  the  axes  of  the  lines  of  colamns  along  the  sides  of 
the  temples.  The  capital  importance  of  thèse  axes  in  tracing 
the  proportions,  in  pian  as  vfell  as  in  eieyation,  sufficien- 
tiy  justifies  our  choice. 

There  it  is  now  understood,  and  «e  shall  natenêpeat  this 
explanation,  that  in  ail  the  diagrams  of  plates  A,  B  and  3 
(XLVII,  XLVIII,  XLIX),  the  dimensions  in  »idth  are  relatei 
to  the  lines  that  we  hâve  just  indicated. 

KO"te  i.p.552,.  GOT\aec\aetv-t\,i^  X\\.q,    \.zx^^\\\.q    are  coiftpr  \,seà  oet- 
\Beet\  ^\vc  axes  ot  ^^e-  coVvxt^^e  otv  \uz    ÇroAt  auà  rear  ^acaàea. 

In  Table  A  are  tne  perimeters  of  ail  temples  of  whicn  we 
hâve  been  able  to  procure  accarate  measurements.  Sacn  rect- 
angle is  constructed  from  a  single  measurement.  In  no  case 
hâve  ne   establisned  a  mean  between  the  différent  measare- 
ments  given  by  the  architects  that  hâve  measured  the  sairie 
temple. 

Ali  thèse  rectangles  hâve  been  reduced  to  tne  same  .fiàta 
A  B  and  arranged  in  the  order  of  tée  extent  of  their  lengta. 
By  this  means  it  is  easy  to  see  at  the  first  glance  the  air- 
ferences  in  proportions  that  distinguish  them. 

KOi:.e  2. p. 552.  gee  Ko%e  on  p.  569. 

Mot»  let  us  oonsider  the  base  A  B.  (Pl.  XIjVII,  1).  If  on 
that  base  we  superpose  three  squares  having  sides  A  B,  we 
shall  at  once  observe  thati  the  smallest  temple  of  the  séries 
that  *e  hâve  formed  slightly  exceeds  the  lower  side  of  tae 
third  sguare  (2),  and  that  the  temple  ivith  the  largest  pro- 
portions has  not  quite  reaoned  the  upper  side  of  tne  saïne 
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square  (27).  Thoae  figures  theu  represeat  the  extrejoe  limits 
betweea  inhicti  the  lengths  of  the  temples  iiere  comprised  da- 
ring  the  eotire  duration  of  Qreoian  architecture. 

Table  A  affords  opportunity  for  other  observations.  A  Gr- 
eek  temple  can  hâve  both  great  dimensions  and  small  propor- 
tions. The  converse  proposition  is  equally  true.  This  rem- 
ark  may  surprise  persons  that  freely  confuse  thèse  two  terma;! 
our  two  diagrams  wiil  aid  them  to  understand  how  they  dit'fer.| 
for  example,  let  us  oonsider  the  temple  of  the  Giants  at  Ag- 
rigente,  which  is  truly  a  giant  among  temples;  it  has  more 
than  323  ft.  of  length  and  more  than  53,320  sq.  ft.  of  area. 
(*XLVII,  6).  In  spite  of  such  enormous  diaenBlonSy  this  édi- 
fice has  small  proportions,  whiie  other  temples  with  a  leng- 
th less  than  93  ft.  and  an  area  of  3,230  sq.  ft.  hâve  great- 
er  proportions  than  that  colossal  monument  (7,  8). 

This  diagram  also  shoivs  that  the  temples  with  a  hypostyie 
cella  do  not  show  any  similarity  of  relations  betffeen  them. 
Amon^  thèse  édifices  are  some  of  small,  average  and  great 
proportions^,  f or  example  the  temple  o.T  Egina  (6),  the  temp- 
le of  Zeus  at  Olympia  (l6),  and  the  Heraion  withiarithe  saie 
enclosure  (25).  Temple  R  at  Selinonte,  that  attains  in  Tabie 
A  the  largest  proportions,  has  a  cell  without  columns  (27). 

After  this  let  us  arrange  a  chronological  séries  of  the 
proportions  just  recognized,  in  the  upper  diagram  of  Taoie 
B.  (Pl.  XLVIII).  The  constant  width  of  the  temples  is  A  3. 
As'  for  the  relations  existing  bet/ïeen  the  dimensions  of  t 
thèse  édifices,  they  are  expressed  in  figures  and  are  grapn- 
ically  indicated  by  parallel  linBs  or  ordinates. 

The  movement  of  the  lines  joining  the  upper  ends  of  ttiose 
lines  shows  that  the  proportions  are  not  deveioped  in  any 
regular  order,  and  exhibits  their  fluctuations  in  tèe  course 
of  the  time. 

Another  diagram  on  the  lower  part  of  plate  B  relates  to 
the  dimensions  of  width  and  length  of  temples,  likewise  in 
the  order  of  time.   In  the  last  the  variations  produced  d/ 
the  lengths  of  the  ordinates  differ  considerabiy  from  tnose 
of  the  upper  diagram.  Gomparisons  are  thus  easily  establisn- 
ed;  the  con. rast  is  much  more  marked  between  the  différences 
of  dimensions  than  between  the  proportionsa 

i^ote  l.p.555.  The  figures  are  given  in  mètres  of  3«  23  ft,. 
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la  brief,  the  iaws  resulting  from  the  tables  just  aaalyzed 
are  those  baving  as  resalts  the  dissimilarity  of  proportions 
io  ail  the  plans  of  temples,  and  tbeir  irregular  successioQ 
iQ  the  ooupse  of  time. 

Thèse  being  recogaized,  there  should  do  longer  be  a  ques- 
tion of  Connecting  thèse  plans  of  the  same  type  of  outllne; 
but  oould  one  in  each  case  détermine  the  perimeter  by  a  spé- 
cial construction?  i^othing  absolutely  proves  that  it  may  not 
hâve  been  so. 

It  indeed  results  from  a  theorem  of  M.  Hermite,  that  tno 

lengths  tâken  at  random  may  be  connected  by  a  great  number 

of  geometrical  constructions  l>t'r  simpLlerchàracter.  One  cona- 

eives  that  ia  such  conditions  it  may  De  diffioult,  if  aot 

-j 
impossible,  to  reoognize  those  employed  by  the  Greeks. 

Howe^er,  research  in  this  sort  of  outlines  is  aot  deprived 
of  ail  utility;  it  sometimes  attracts  attention  to  peouiiar- 
ities,  that  otherwise  might  remain  anpercei/ed.  We  présent 
beloi»  some  constructions  of  this  kind,  that  we  believe  are 
unpublisfaed.  Pig.  252,  1  represents  the  plan  of  the  temple 
of  Qeus  at  Olympia.  Half  the  diagonal  of  the  base  is  trans- 
ferred  to  a  point  on  one  side  of  the  perimeter.  By  a  parai- 
lel  to  the  base  the  length  so  obtained  is  transferred  to  t 
ttee  other  diagonal  at  2.  This  point  is  the  centre  of  aa  arc, 
which  by  its  intersection  »ith  the  horizontal  axis  of  tne 
plan,  fixes  the  position  of  a  secondary  square  equal  to  tnat 
of  the  base,  and  détermines  the  length  of  the  sides  of  tne 
édifices  with  an  error  of  about  1.13  ins.  for  a  length  of 
202.44  ft. 

A  slightly  différent  drai»ing  is  applied  to  the  temple  of 
concord  at  Agrigente  ('Pig.  252,  il).  The  transverse  axis  of 
the  temple  is  obtained  by  the  arc  with  centre  at  the  point 
2.  The  error  is  0.79  ia.  for  a  length  of  124.2  ft. 

Por  the  temple  of  Corinth  (ç'ig.  252, iii),  the  opération 
is  very  elementary.  It  suffices  to  let  fall  on  the  longita- 
dinal  axis  of  the  plao  a  diagonal  of  the  square  of  the  base 
to  find  the  transverse  axis.  Por  àhlength  of  I69. 2  f t. ,  tne 
error  does  not  reach  0.'79  ia. 

The  temple  of  o^ncord  is  again  represented  in  Pig.  252,  i^)» 
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A  drajriûg  différent  froœ  that  in  Pig.  252,  ii,  and  30  easiiy 
intelligible  as  to  require  no  explanation,  gives  the  lengtn 
Df  the  sides  to  .0379  in- 

ffithout  exeouting  as  i^e  iiaye  done,  our  opérations  on  the 
surfaces  of  the  plans  theœselves,  we  can  obtain  resalts  as 
acoupate  by  anotner  kind  of  drawings.  Pig.  252,  v  represeats 
the  perimeter  of  the  Partbenon.  If  one  constracts  on  the  i 
lime  1  A 'the  two  dotted  squares,  and  ptoiongs  Doth  »ays  the 
diagonal  ooaiDaon  to  thèse  tïio  figures,  it  wiil  suffise  Da  t 
the  one  hand  to  extend  outside  the  diagonal  of  the  little 
square  to  détermine  the  point  A,  and  on  the  other  hand  to 
ppoject  the  centre  of  that  little  square  on  iî*".  2  to  oDtain 
the  point  B  by  means  of  a  transfer  »ith  2  taken  as  centre. 
A  B  is  the  length  of  the  temple,  and  the  error  is  less  thaa 
1.13  ins. 

oxv  accoTà\,(\|  to  ttve  «^eaavxr  emea-ta  ot  l^cxaotT  ^A.t*  c^^.■tek\o(^\,3- 
ac^^(\  sXa4\,etv,  part,  l,  ç\..  22.  Be-vVVa"^  . 

Whatever  their  degree  of  accuracy,  opérations  of  this  Kind, 
that  one  &aû  exécute  in  indefinite  number,  are  in  brief  jiDre 
specious  than  oonclusive;  However  nothing  orevents  that  3j;ce-| 
times  a  happy  accident  permits  us  to  reestablish  ifitû  soia 
probability  certain  geometrical  principles  to  whica  tûe  dv- 
chitect  proposed  to  subject  the  temple  that  ae  had  to  ere^t. 
The  taste  of  the  Greeks  for  geometrical  taeories  authorizes 
this  conjecture. 

lû  this  matter  it  would  not  be  without  importance  to  noie 
that  the  dimensions  of  some  7ery  ancient  temples  can  bi  ex- 
pressed  in  mimbers  by  simple  fractions,  i.e.,  whose  deaoxi- 
nator  is  2,  4,  3,  16,  etc.  Those  divisions  grapnically  ira-^Q 
form  what  is  termed  a  lattice.  The  plan  of  temple  G  of  3ei- 
inonte  corresponds  to  numbers  of  that  kind. 

The  sides  of  its  rectangle  are  in  the  ratia  45/16  .ïitû  an 
error  of  less  than. 039  in.  on  the  long  side.  It  is  proper 
to  take  with  that  édifice  the  temples  3  and  D  of  the  sams 
City;  they  présent  3/3  and  39/16  iith  errors  of  1.97  ani 
2.76  ins.  in  their  lengths.  The  old  temple  of  Atheaa  at  Ata- 
en^,  as  well  as  the  temp-le  of  Poséidon  at  paestum,  where  t 
the  sides  respectively  hâve  the  ratios  of  17/3  and  21/3, 
with  errors  of  1.97  and  2.76  ins. 
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Another  remark  must  be  added  totëite  latter;  this  is  tnat 
maay  temples  exist,  wtiere  the  proportions  of  the  sides  are 
Qot  expressed  by  simple  numbers. 

Ail  that  proves  that  the  plans  of  thèse  édifices  were  not 
established  according  to  the  same  System  of  nambars  Qor  by 
the  same  system  of  geometrical  oonstruotions.  In  the  parai- 
lel  of  Table  A,  the  temple  of  Concord  is  that,  which  best 
permits  the  suspicion  of  geometrical  method.  Its  length  is 
rigorously  equal  to  four  times  the  side  of  a  regular  deoag- 
on  inscribed  in  a  circle  with  a  radius  equal  to  the  widta 
of  its  façade. 

It  is  not  impossible  that  this  resuit,  geometrically  aoc- 
urate,  may  be  historioally  true.  That  is  the  impression  de- 
veloped  for  a  distinguished  mathematician,  M.  Jules  Tannery, 
by  calculations,  that  he  was  quite  willing  to  make  on  data 
that  we  furnished  him;  two  of  the  opérations  belong  to  hiiD, 
whose  resuit  was  stated  above.  We  take  this  occasion  to  th- 
ank  him  for  his  kindness. 

General  Proportions  of  Elévations. 

îo  explain  the  principles  of  thèse  proportions,  we  shaii 
represent  at  the  same  scale  two  temples  of  very  différent 
sizes,  such  as  those  of  Zeus  at  Olympia  (Pig.  253)  and  of 
Sgiaa  (Pig.  254).  One  can  believe  that  the  Greeks  in  givia^ 
great  dimensions  to  the  façades  of  their  temples,  at  the 
same  time  would  hâve  multiplied  the  architectural  merabers 
and  brnaments  on  the  vast  surfaces  thus  created.  It  is  nol 
30   at  ail.  The  façade  of  the  temple  of  Zeus  bears  neither 
a  member  nor  an  ornament  more  than  that  of  the  temple  of 
Sgina.  Only  the  triglyphs,  métopes  and  other  members  ocoapy 
in  the  former  much  larger  surfaces  than  in  tne  latter,  oat 
in  conditions  so  that  the  second  is  not  a  réduction  of  tna 
f  i  r  s  t . 

If  one  divides  the  bases  of  the  two  temples  into  a  certain 
number  of  equal  parts,  for  example  12,  the  least  attention 
allows  him  to  see  that  although  tne  proportions  of  height 
are  unlike,  yet  they  are  comprised  in  both  within  6  and  7 
of  those  parts. 

This  mutual  dependence  in  which  are  found  the  heights  and 
widths  up  to  a  certain  point,  is  the  characteristic  feature 
of  tëe  System  of  proportion  applied  by  the  Greeks  to  the   f 
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caoades  oî.   ttieir  temples. 

Bat  it  is  aot  the  same  for  the  side  élévations.  This  peoa- 
llarity  is  easily  explained*  the  diagrams  oï    Table  A  nave 
iadeed  showQ  us  that  ail  thèse  edifeoes  hâve  différent  pro- 
portions in  leagth. 

The  varions  proportions  in  height  for  the  principal  te^Lp- 
les  are  indicated  in  the  diagrani  of  Pig.  255,  where  ail  l  y,c- 
ades  are  made  of  eqnal  neight.  To  make  tne  différences  vis- 
ible, draw  throagh  the  mean  diameter  of  the  colurans, i. e. , 

the  middle  of  tneir  height  a  straight  line,  wnich  is  tne 

.  semioircle 
tûeidiaaeter  B  B  ot  a  ^xxixxalt  /^itn  centre  '^   at  the  inters- 
ection of  tnis  straight  line  and  tne  vertical  axis  of  tns 
façade  D  E.  Tnis  s'emicircle  very  nearly  détermines  tne  aoex 
of  the  pediinenton  the  temple  of  Poséidon  at  PaestuiP;  it  pis- 
ses more  and  more  above  that  sumaiit  in  tne  temples  of  Tnese- 
us  and  of  Zeus,  of  Gorinth  and  of  Bassae,  while  it  rails  :n 
DDore  and  more  below  on  those  of  ggina,  Segeste,  ^emea  anci 
of  Demeter  at  Paestam.  B^tween  thèse  temples  are  inserted 
those,  that  lacking  space  nas  prevegted  us  from  presentin^. 

Thus,  it  is  with  proportions  of  façades  as  fiit'a    those  di 
plans;  ail  differ,  ail  are  comprised  «ithin  very  narrow  iiii- 
its,  and  neither  are  developed  in  a  regalar  chronologicai 
order.  One  can  verif>y  this  last  observation  by  referrin^  Id 
the  classifications  that  ne  hâve  establisned,  especialiy  m 
séries  0  and  D. 

iVe  snall  still  hâve  resaQDsejto  comparative  tables  to  li- 
lustrate  the  peculiarities  remaining  to  be  made  kno/vn. 

The  ratio  of  tëe  height  of  the  column  to  the  width  of  ôns 
temple  is  indicated  according  to  the  order  of  time  in  tae 
upper  diagram  of  Table  C  (pl.  XLIXiJ.  Ail  thèse  proportioas 
differ  from  each  other,  put  they  succeei  each  other  in  a 
Gontinuity  rising  very  irregularly.  ?or  example,  the  ratij 
is  higher  on  the  temple  of  Artemis  at  Syracuse  (pi.  aLI'-', ') 
than  on  the  temples  of  Gorinth  and  of  Assos  (?1.  XLIa,4,3)« 
This  diagram  alao  sho^ïs  that  from  the  earliest  ho    tne  ialeso 
temple,  this  ratio  is  nearly  doubled. 

It  will  perhaps  hâve  been  noticed,  tnat  we  introduced  m 
the  séries  of  Table  A,  the  perimeter  of  a  monument  of  Pass- 
tum  usually  termed  the  basilica.  That  édifice  is  not  a  tei;- 
ple,  bat  it  iaas  the  average  proportions  of  oae.  }Jow  in  ona 
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upper   diagram   of   Table   C,    one   sees   that   the   ratio   of   the  h 
height   of    its   colamQS    to   the   width   of   its   faoadle   is   less   t 
tiiaa   on   the   temples. 

èreo.\    \)or\\,co.    Recea-tV^^    YLoXàe^ae^j    tvaa    cOTfc^areà    '\\    \aVX(\    loulo 
t,axtiç\,e«    gi\t(v    t\»o    \aXerivxj.\    avaVed,    avxctx    aa    taat    o^    Keaaàrlo, 
a^à    ttie    oXà.    t^v^\)\,e    ot    l»ocrea    ^Keo,<v^r\.a,     p.     44-Ao^«    ftcre    \a 
tor\e^    are    reaaoxva    osi^li     ue    caMvot    a^vare    \,t\.a\,    op\.t\\.OA. 

i.  Aa  a'aoyoa  ^^^  X\\,z  'îa\)\.e  ocv  pV.  c,  t\ve  raV\.o  \ie\.\Dec^  twe 
t\e\4\vt  ot  t'^e.  co\.\)ima  ota^  t\ve  \c\,à\tv  O"^  tYv,e  eâL\,t\.ce  \,a  \'ae  o 
\)aua\\i\.cçx    \ia    \.&aa    \-\\a(v    tt\e    aattie    ratxo    atvoj>t\    \.a    t\\e    t-em-çles. 

2»    t^a    ar  r  aa^emea-t    preae(v\eà    \)>i    \,\\e    eà\,^\,ce    ot    Çae3\,avt\   a 
\vaa    beea    aacYv    exa^Vot^eà    at    cxW,    tVmea    X^r    co\>erôà.    «iar\te\,3    aaà. 
çortxcoa»    'îl^^r^    \.3    aavxaW^    o.\    t\\e    m\.àà\,e    o^    ttvo^e    eà^t^c-ea 
Q.    a^^aa    or    ro\»    o^    coVvxTftaa, 

3.    ?\.axvW.^,  .^rovA    jûYvat    \a    ^o^^^    ^<^    iotv\.G    X.e'R^pV.ea,    exawples 
ot    à\o\.a\.on    \.tv    tiûo    a\a\.ôa    \i>^    meatva    ot    o-    w\.àà\*e    ro\û    ot    coVa- 
»a^ ,     \.t    àoea    (vo\    to'^^o®    ty\a\    \\\.z    acxme    arr  a<\é,e\\^eat    wayjj    uaoe 
eoev    beea    aà.opteà,    t^r    tVve    ^ot\c    teWipVe.    "Ytve    iot\\g    atvj\e,    as 
\»e    ay\cx\.\»    aee,     \ftaa    earX/v^    avi^jj^eot    \.o    Wve    \,attvxeace    ot    ^^2.    esor- 
XG    a\.^\.e*,    bvit    \\    \.3    \m\>o^a\.b\.e    \o    ^\.aù    a    t,raoe    o^    t^e    xa^Va- 
etvG.e    ^i^vat    tt^e    io(vA.c    exerXeà.    oxv    t\ve    oorVc.    lu    tKe    \,at\.er,    l 
tae    oeVVa   \\aa    a\\aa«^B    reta.\ï\,eà    \.\\6    •^ortiv    àvue    o^    twe    \,ni\.tat\oft 
ot    t'tve.    meèo-^otw 

This    peouliarity    JBaBnaiasy  fchaèuio.ithe   Doric   style   the   oro- 
portions    profoundly   differ,    aocording  as   they    were   applisi 
to    temples   or    to   édifices   for  another   purpose. 

fjikewise   in   a  ohronological   séries   are   indicated   in   tae 
lower   diagram   èf   Table   Q  the   dimensions   in    the   height  of   o 
both   eotablatures   and   of   oolumns.      Some   of    the   latter   are 
not   represented   in   the   apper   diagram   because    they    belon%  ta 
édifices,    whose   rainons   condition   has   not   allowed   tne   piad 
to    be   recognized.    3uch   are   the   colamns   of    tae   temple  of    l'a- 
rente   ('Pig.    26l)    and   those   engaged   in    the   walls   of   charcQ 
3.    Maria   at   Syracuse. 

The   Table   that   we   examine   emphasizes    the   very   moderate  di- 
mensions  of    Doric   temples.    In   fifteen   of    those   édifices,    t 
the   height   of   the   columns   exceeds    23.0   ft.    and   in    thirteen 
others    that   height   does   Qot   reaoh   '^6,0  ft.    The   considerablô 
height   of    the   column   of   the   temple   of   giants    is   explained 
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by  the  exceptional  construction  of  that  édifice. 

Let  as  QO»  seek  the  différent  ratios  that  exist  betweeo 
the  diaoaeter  and  height  of  coiumns,  and  between  the  saine  i 
diameter  and  the  height  of  the  entablature.  Thèse  ratios  a 

are  indicated  in  the  louer  part  of  Table  D  (Pl.  l),  tne  diai. 

2 
eter  being  the  same  for  ail  the  oolamns.   The  stady  of  this 

diagram  causes  us  to  recognize  some  remarkaljle  peculiarities. 
KO"te  2.  p.  562».  Tae  \,ewp\.e  aeea  u,Tvàar  ko.  18  aaii  tVvvxa  àeslé,. 

l.VXC\.tVX3u. 

Ir  In  each  temple  the  coluoins  havre  a  proportion  very  sait- 
able  to  them,  or  othersise  stated,  t'he  proportions  of  taase 
supports  are  différent  in  ail  the  sacred  édifices.  The  iow- 
est  ratio  is  4.063  and  the  highest  is  6.471. 

2.  i^early  always  the  height  of  the  entablature  diœinisnes 
as  the  neight  of  the  column  increases;  but  the  undulatiii^ 
lines  that  orown  the  ordinates  in  the  t  no  diagraoïs  of  tae 
Table,  snows  that  this  diminution  does  not  operate  according 
to  a  constant  ratio  in  ail  the  temples.  The  heghest  ratio 
is  2.45  and  the  least  is  1.7l. 

Tnese  two  extrême  rations  correspond  neither  to  tne  3,Daii-| 
est  nor  to  the  fargest  proportions  of  the  ooiuiBns. 

In  the  loiver  diagram  of  Table  D,  thèse  saxce  ratios  foiio/^ 
in  the  order  of  heights. 

As  a  summary,  the  care  to  diversify  the  temples  was  carr- 
ied  so  far  among  the  Greeks  that  they  never  employed  l/iioe 
the  same  gênerai  proportions  in  tnese  édifices.  The  stady 
of  our  Tables  allows  the  formulation  of  this  conclusion  .ùthl 
the  most  entire  certainty. 
The  Modulary  System. 

It  should  not  be  supposed  because  tne  Doric  temples  ars 
dissimilar,  that  in  each  of  thèse  édifices  the  proportions 
were  established  by  chance;  on  the  con.rary,  they  corresoDad 
to  a  body  of  canonical  rules,  whose  theory  Vitruvius  has  2i-| 
7en  so  awkfrardly,  that  it  was  almost  misanders tood  by  tas 
arcnitects  of  the  Renaissance  as  well  as  by  their  modeen 
successors. 

The  passages  of  the  text  of  that  author  in  which  ne  ex^^ 
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expatiatea   on   tôe   proportions   are   not  connected   together. 
Parther,    they   frequeatly    présent   a   certain    obscarity   of   ex- 
j-ression.    But   Vitruvius   had   real   the   treatises   of   Greek  ar- 
chitects    lost   to   us,    and   only   in   liis    book   is    it   now   possioie 
to    find   rather   preoise   ideas   on   the   architectural    proporti- 
ons  employed    by    the  ancients. 

\qw  0^  wiore  or  Veaa  Vmpor ticvace  \,o  X)e  aA:,tac\\eà  Xo  \,\\.z  aaXWor- 
\>X^  o^  V\,trvio\.ua ,  «\va\.  \.3  cev\,a\.(\  \s,  \,\\a\,  ^\\.\.\2.  '^o.vXS.zwXo.v- 
\^    d.ev>o^\.a4    \\\.«vse\.^    X,o    \,eact\    t\\e    a>^a\,ewi    ot     ^f opovX,\.oas    e«^ç- 

c\.aa    a"r  c\\.\.'tec\a ,     \.a    vatvxctx    tlae^    exçVa\v^eô.    lueA.v    ^vacV^ce    a,\à 

GYvera\p\vroT\    a^à    ^etaé,eT\ea,     ict\(\oa    at\à,    carpxoTv,     etc.     ^,,Vll, 

\2')  ,    ^o.à,   \ve    auitT^^^^'^^^S^    at\)kà\.eà    o.T\à    a\vBC3i«^a    ^\A\\.\i    viïxàefatooà 

X\\,^    texta    ot    t\v.oae    auWvoTa?    \X    \.a    à\.^t^c^^^    ^o    ao,^;    ïvone   ot 

tYvoae    treaWaea    \vc\.a    corne    ào>aTv    Xq    vita .    la    an^^    caae,     tVve    teru\3 

vxaeà    \i\^    \\.'\%    '\x\.    é,vea\    part    are    \>orro"yoeà    ^ro^iR    X\\.z    aomeactatu- 

re    crecvteà    \i^    t\\oae    ar c\\\tecta.     Ue    Uaa    àertoeà    ^ro«v    t\xe\.r 

vaor\ta    wiore    t\\at\    owe    uae^uX.    au^t^^^^O'^ï    t'aat    t\ve    atuàv^    o\    x 

t\\e    mox\umeata    permtta    \xa    to    vxt\,t\,xe    \)etter    t\\at    t\\e    com^ea- 

tatora    ot    t\\e    Ret\a\.aaaLX\ce    oav\    \vaoe    àone.    it    \.a    tuvxa    ^ov    xu- 

oae    a^mmetrtea    o^    \B\\,tc\\    \ve    apeaVia,    aixà    \bY\\,c\\    o\.rtUkatt^    ooa- 

tativ    t\ve    etvttre    tVveoT^    o^    t\\oae    avixtttarN^    moàutea,     to    \e\\\3\\ 

\»e    aYxaW    \\aoe    occaatou    to    returu.     l^p^^vtptei.  Ai&    a\^ate«ve    Tftoàvi- 

tatt^e    et    tea    proporttoTva    fliatvau^^  arc^vttectar e    ê,recc\ue.    ^eoae 

ar  oXvaeotoè^'^vve.    vot.     XIX»     iô-rii").     rtta    aovfte    atleattou    a«\à   3 

aome    pr ecavitton»    ot\e    caxv    àetacVy,    ^rom   \\\.3    eaaerttot\a    t\\e    eV- 

e'{^eut.a    o^    arv    ar c\\\.tectur at    àoctrtwe,    t\N.e    moàutar-^    a^^ateta, 

\a\\,tc\x    ttvdeeà.    ta    t\\at    ot    t\\e    QyVzzV.    maatera.    'Y\\e    \)aata    o^    tu\,3 

ai^ate'»    ta    certattvt^^    oer^    ai\cteat',    \)\ibt    t\\e    rvktea    retattaè    '^o 

^ux^ertcat    rattoa    \xaoe    oarteà    ^ro^    a^e    to    aâ,e.    It    ta    tVve    aat^e 

> 
\»tt\v    certata    ctaaat^ tcattoxva.     t\vua    ^ov    exampte,     tt    vaoutà    oe 

\kaeteaa    to    aeeV,   to    appt\^    to    tY\.e    t>ortc    temptea    ot    tVxe    6    tu 

at\à   5    t\v    ceivtvirtea    \a\v.Q.t    y ttr\ji\at\ia    |,toea    ot    t\ve    àt^^ereat, 

V.tTCvàa    ot    tï\"ter cotumut atto^^3•,    \ûtt\v    t\\e    lotvtc    o.OT\umexvta    ot    ^ 

t\\e    \iettetvtattc    epoc\v,    oive    .xtoutà    t^»^^    teaat    àttT^'Cutt^^    \.a 

wc3L\;ttvé,    t\\eTa    OL^ree. 

ï?e  shall  state  briefly  and  in  a  concistent  and  systematia 

form  the  oiethod  of  proportions,  whose  éléments  are  soattsced 
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ia  the  treatiae  of  the  Romaa  architect. 

By  means  of  the  module,  aad  by  followiag  a  partioular  œe- 
tàod,  the  Greeks  fixed  the  différent  proportioas  of  the  éd- 
ifice. 

The  module  is  a  liaear  meaaure  that  must  be  oomprised  a 
oertaiQ  aumber  of  times  in  a  given  dimeasioQ  of  height  or 
width.  The  dimeasioa  must  be  divided  by  the  module  as  the 
width  of  the  moaumeat  for  temples,  the  diameter  of  the  or- 
chestra for  théâtres,  the  height  of  the  oolumn  for  popti- 
cos,  etc. 

pigs.  256  and  257  show  the  effects  that  result  from  the 
use  of  the  modale  used  for  heights.  The  first  représenta 
the  façade  of  the  propyleion  of  Sunion,  aod  the  second  is 
the  poptico  of  Philip  at  Delos. 

Those  two  moaumeats  hâve  nearly  the  same  height.  If  one 
divides  it  into  a  certain  number  of  eqaal  parts,  i.e.,  mod- 
ules, he  sees  that  the  base  A  B  contaias  a  number  of  modul- 
es very  much  less  thati  C  D  of  the  portioo  of  Pniiip.  Coase- 
quently  in  the  case  where  the  module  is  empioyed  in  that  i 
f^ashion,  the  widths  may  hâve  the  most  diffsceat  proportioûs 
with  relation  to  the  height,  i.e.,  the  first  are  not  propor- 
tional  to  the  second. 

Quite  otherwise  are  the  effects  of  the  modale  of  tne  oe:!]- 
ples.  Wûen  in  those  édifices  the  widths  are  extended,  tne 
heights  inorease  in  proportion  or  nearly  so.  fais  is  provei 
by  the  temples  of  ggina  and  of  Olympia  represented  in  Pit^s. 
253  and  254.  In  the  last  édifice,  the  dimension  of  the  icoi- 
ule  increases  at  the  same  time  as  the  width  of  the  façade, 
and  the  columas  are  enlarged  in  height  and  diameter,  like 
the  other  architectural  members. 

The  number  of  modules  that  mast  be  comprised  in  the  widtû 
of  temples  differs  according  to  the  style  of  the  architect- 
ure of  the  monuments,  and  the  number  of  columns  that  enter 
into  the  composition  of  their  façades.  It  foiloivs  that  tn3 
œodule  is  a  variable  measure,  but  not  aroitrary,  since  it 
must  always  divide  a  given  dimension  intn  a  desired  nuracer 
of  equal  parts. 

In  principle,  the  column  must  hâve  so  maay  modules  and  t 
the  capital  so  many.  It  is  the  same  for  the  architrave,  iv- 
ieze,  cornice  and  the  other  parts  of  the  édifice. 
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Besidea,  the  Roman  arohitect  desires  the  modale  to  corres- 
poûd  t.0  a  dimension  of  certain  members  of  tne  édifice,  sucn 
as  the  diameter  of  tne  column,  or  the  widta  of  the  triglypo 
in  the  Dorio  order. 

lut  that  is  not  ail.  The  gênerai  module  being  once  fixed, 
Vitruvias  sabordinates  its  use  to  the  absolute  dimensions 
of  the  temple.  Por  example,  if  the  column  has  a  height  of 
15  f t. ,  the  architrave  will  hâve  a  height  equal  to  naïf  tne 
lower  diameter  of  the  shaft;  while  if  it  is  20  ft.  high.  Il 
is  necessary  to  divide  this  into  13  parts,  one  of  whicn  ^iii 
give  the  height  of  the  architrave.  (Pig.  253,  right  hand). 

Likewise  the  greater  or  lesser  width  of  the  intercoluoiaia- 
tions  will  change  the  proportion  of  height  for  the  colu^ims 
of  the  same  order.  The  narrowest  intercoluœniation  (pycnos- 
tyle,  1  1/2  modales)  must  hâve  columns  10  modules  in  nei^.iG 
(pig.  258,  left),  and  the  widest  (aerostyie)  columns  oniy 
8  modales. 


KOte  \.p.568.  Y\.tv^i\)\,ua .  m 
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It  has  been  proposed  to  give  the  nams  01  corrective  Gaa^ns 
to  the  rules  that  modify  the  typical  proportions. 

pinally,  for  eaca  division  of  the  members  of  an  édifice, 
Vitruvius  prescribes  a  spécial  law  of  suodivision,  waion 
gives  Çise  to  measures  that  hâve  been  termed  aaxiliary  ;i:0- 
dules. 

Kote  3>.p.568.  'î\ve  aa\^e. 

Let  tne  neight  of  the  lonic  architrave  be  fixed  accorlii< 
to  the  canonical  rules. 

To  obtain  the  proportions  of  the  mouldings  of  this  aroai- 
trave,  it  is  necessary  to  divide  it  verticaliy  into  7  eqaîi 
parts;  one  of  thèse  parts  will  be  the  height  of  the  cyi^^uï 
that  crowns  it.  îhen  one  will  divide  the  remaining  6  into  12. 
Three  of  thèse  parts  will  be  the  neight  of  the  iower  facii, 
four  that  of  the  middls,  and  5  that  of  the  upper  facia  oï 
this  architrave.  The  other  members  of  the  order  will  oe  3i- 
termined  in  a  similar  manner. 

KO\e  4.p.^e>8.  v\,\,r\ji\5\ua ,  m,  5,  \0 . 

By  the  use  of  this  sort  of  modules,  one  obtains  as  maay 
différent  scales  as  are  necessary  to  establish  the  arcnite^;- 
tural  members,  whose  proportions  are  derived  froiii  eacQ  oii-^' 
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and  oae  of  those  détermines  simple  measures,  but  whioh  wouid 
Qot  retaio  tiie  charaoter,  if  oae  thiaks  of  basiag  them  oq 
the  module  divided  iato  12  or  16  parts,  accordiag  to  the  c 
castom  of  the  modéras.  The  aaxiliary  modales  may  be  very  a 
dissimilar;  but  it  is  ao  less  true  that  they  always  procead 
from  a  primar^i  measure,  that  they  hâve  ia  it  their  origia 
aad  startiag  poiat. 

la  thèse  coaditioas  oae  oaa  jio  loager  attaoh  to  the  modale, 
the  primary  uait,  the  aarro»  idea  of  an  iaflexible  scale  oï 
proportion.  By  the  use  of  a  particular  mode  of  subdivision, 
the  modular  System  ceases  to  be  a  formula  to  become  a  metnod. 
By  it  is  explained  in  great  part  tne  extrême  diversity  in 
proportions,  that  we  hâve  observed  in  the  teapies;  it  exui- 
aios  why  in  certain  cases  fche  members  of  those  édifices  -sce 
not  similar,  even  when  they  so  appear  at  first  sight. 

Practices  so  ingeniously  combined  could  originate  and  oe 
imgxlanted  only  in  a  people  exceptionaily  endowed  for  art-. 
Vitruvius  does  not  hesitate  to  attribute  tne  merit  of  taeii 
to  tne  Hellènes. 

Thèse  remarks  ^ere  necessary;  they  even  enable  us  bo  ai- 
dertâke  the  analytical  study  of  the  other  proportions  or'  c 
the  temple  in  the  course  of  fcnis  history. 

Tne  two  adjacent  Tables  contain  in  numerical  form  ail  ia~j 
facts  that  are  presented  in  graphical  form  in  our  TaDies. 

B  t\ve  à\«^eas\.ow'8  ot  ^^s-  Xankp\.e  o^  î.l'^tva-,  4i.5Zv  x  90.78  T"^*", 

ot  ^^a  \eTa\i"\.e  o^  t\\.e  G^'Omts  xn  TcibXe  ft. . 
15.  Polychrome  Ornamentation. 
When  one  observes  today  the  best  preserved  of  the  iiionau^- 
ntr  of  Greek  architecture,  taey  now  offer  to  tae  eyes  oni/ 
a  uniform  color.  îhis  is  either  as  at  Assos  tne  brown  or  ^ 
volcaaic  stone,  or  as  in  the  ruins  of  Sicily  tne  grayisn 
tint  of  oalcareous  tufa;  on  the  temples  of  Attica,  it  is  0 
the  whiteness  of  marble.  ?or  a  very  long  time  modem  arora- 
tects  were  deoeived  by  this  appearance.  yVaen  they  attsmptei 
to  imagine  those  édifices  as  they  must  hâve  shown  themsaives 
to  the  eyes  of  the  people  who  built  them,  tney  representei 
and  restored  them  like  the  édifices,  whicn  they  were  acoas- 
tomed  to  construct,  alloiving  the  natural  color  of  the  st^o^a 
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to  De  seea  everywhere,  both  on  the  large  areas  of  the  waiis 
as  ia  the  Qoilotv^s  of  the   mouidings.  If  tiiey  attempted  to  re-| 
store  them,  they  oniy  counted  on  the  work  of  the  chisei  and 
on  the  play  of  shadow  and  light,  to  accent  tne  main  iines 
of  the  structure,  to  emphasize  the  mouidiags  and  to  oiodei 
their  ornaments. 

Oûiy  aoout  the  middie  of  the  iast  century  (19  th)  did  icen 
think  of  asklQg  if  it  i^ere  true  tnat  the  antique  temples  in 
their  fresh  newness,  presented  that  uniform  and  inonochrotte 
appearance.  The  first  that  proposed  the  question,  to  enc-ire-| 
iy  solve  it  imoiediately ,  was  an  architect  of  German  orii^ia, 
Hittorf,  but  established  in  France.  He  undertook  in  1323  i 
and  1324  to  study  what  remained  of  the  ancient  monuments  oi 
Sioily,  to  measure  and  draw  their  pians,  élévations  ani  dé- 
tails. In  the  course  o^   those  iabors,  two  kinds  of  facts 
attraoted  his  attention.  On  tne  one  hand,  ne  noticed  cert- 
ain fragments  of  terra  cotta  covering  tiles  and  facing  siaos] 
that  were  ornamented  by  designs  executed  by  uieans  of  coiors 
that  firing  had  fixed  on  the  clay.  On  the  otner  hand,  d/ 
examining  with  minute  care  the  surfaces  of  the  mouldint^,3 
of  the  architectural  members,  he  frequently  perceived  on  l 
tne  lower  sheltered  surface  of  a  moulding  or  in  a  recess  of 
their  reentrant  curves,  traces  of  coiors  foraerly  applisi 
on  the  stucco  that 'covered  the  stone.  Those  unexpected  iio- 
ooveries  excited  his  curiosity;  ne  found  the  same  coiors,, 
better  marked  and  more  vivid,  on  the  remains  of  tae  friaza 
or  cornice. 

Hittorf  was  convinced.  Prom  that  moment  it  was  provsd  ôd 
hiffl  that  antique  arcnitecture  was  polychrome,  i.e.,  tnai: 
in  its  System  of  décoration,  it  assigned  an  important  paru 
to  color  and  its  variations.  On  nis  return,  he  hastensd  lo 
communicate  nis  discoveries  to  ail,  that  they  could  intar- 
est,  to  explain  the  theory  that  they  had  suggested  to  hiji, 
and  propose  its  adoption  to  learned  men  and  artists.  ïo 
convince  the  incredulous,  he  exhioited  fragments  tnat  ns 
had  brought,  where  ^ere  still  discerned  some  vestiges  of  i 
former  coloring;  he  showed  drawings  made  on  the  spot  at  i 
the  time  of  excavation,  before  the  fading  coiors,  which  ta- 
en  diminished  rapidly  and  ended  by  vanishing.  To  reply  iti 
advance  to  the  objections  based  on  the  singular  eifscts,  '^ 
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that  iDust  be  produced  by  that  variety  oï   ooiora,  rie  presea- 
ted  restorations  exeouted  in  that  spirit,  aad  he  added  to 
ail  taat  graphioal  apparatus  memoirs  in  ^hicia  he  LQvoked 
botQ  arguments  afiif âatfisand  reasona  of  feeling  ând  tasts. 
Ail  thoae  materials,  dissertations  and  drawings,  furnisnei 
hiiii  vfith  inaberiais  of  the  work  later  pablished  in  1351  and- 
er  tne  title:-  Restitution  du  temple  d' Smo^edocle  a  Selinon- 
te,  ou  l'architecture  polychrome  chez  las  Grecs,  avec  un 
atlas. 

KOte    Y. p. 573.     XYI-vB/vS     99»     At.Xaô    \(\    t^'^^'O»     ^^    coX-oreà    ç\a- 
tea.    o\,à,0't.     patv\,3.     Oxve    oatvAOt    \ma|,\ive    a    \)00\c    '^^0l*^    'oa(iV\^    ^re- 

a\.\,    X\\.z    proo^ô    ^ov    S.X'è    support»     t\\e    aut\vor    acatters    \,\\oae 
proo^s    t\xvouè\\o\».t    X/OTvé,    c\\apte"ra,     \,v\    \û\\\,c\\    \\,e    àÀ^aouasea    jûIVu 
autAevoua    r  epe\,\.\,\.0Tv8    \,\ve    o\)  5®'^'^^^''^^    preaex\taà    o^^    \i\a    \:v'\<\z\- 
pa\    oçpower^'t ,    Ucxou\i-'Roc\\.c\.\.e .     'îVva    \ûorVi    t\o    Yaaa    ra\.a\,x\3    èveat 
oo.\uc    b\^    a\\.    \.\\.z     "Vacta    coT^\a\.T\eâi    ôkwô.    eaçeo^aWi'^    \d>^    \Xa    p\,a- 
tea,    .\£\\ere    ara    é,<^^^^^2<à    maaA^    \AOx\umex\ts    t\vsa    uivpa'o\/\3\veà;    b 
\3u-t    X\\ie    text    ^\,|,\\Ai    \\o.oa    \>eex\    a\>r\,à|,eà    \3^    t\»o -t\\\.r  as    vû\,tao\xt 
vxvcoxvo  eatewoe . 

Meantime   the    ideas   of    Hittorf    had   made    Lheir    way,    taou^n 
very    stroagly   opposed   at   first.    In    Geriuany    tha   iatelLix^!' 
and   learned   architect   Semper   had  accepted   taen  and   had   ooo- 
firmei    them   by    nis    own   remarks.    One   of    the   masters   of    arcn- 
aeology   in    France,    L-etronne,    became    their   avo.v.ed   dsfender 
in    the   controversy    sustained    in    that   resp'ect   aéainst   Saoui  = 
Rochette.    Architects    oeing  once   aroused,    had   found   e\^ery/ïà- 
ere   in   édifices   taken    as    the   subject   of   studies,    the   reiii- 
ns    of    thèse   colorings    which    their    predecessors   nad    been    ar- 
able  to   see,    beoause    they    did   not    look   for   them.    Documentû 
accumulated    in    récent   years    so   as    to   remove    tae   last   douDis, 

tnat   can    hâve    still    remained   in    some   minds   convinced   wita 

2 
difficulty.      A   oiore   extended    and   aiore   accurate   Kno.vledea   3t 

the   inonuments    of   oriental    art    has    demonstrated    that    every- 

where,    from   Egypt    to   Ohaldea   and   Assyria    to    Persia,    arcai^- 

ects    had   by   various  j  procédures    covered    .vith    oriliiant    cDiors 

the   façades   and    interiors    of    their   édifices,    that    tney   a;iJ 

eoiployed   color    to    accent   reliefs,    and    to    better    eoiphasize 

their   gênerai    arrangement    for    the   eyes    of    tne   spectator; 

this    systCiE    was    suggested   or    ratner   required   froQi    the    ar^ist 
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by  evea  the  intensity  of  trie  iight  of  southern  oDuntries, 

by  tiie  violent  reflections  that  lessen  the  value  of  cast 

1 
shadows,  and  tnus  redace  the  relief  of  the  surfaces.  The 

conditions  of  the  surroundings  were  nearly  the  same  for 

Grecian  art,  and  one  further  knows  ail  that  tais  art  oorr- 

owed  from  Asia;  how  can  it  alone  hâve  mistaken  those  neces- 

sities  of  the  cliaiate,  nave  refused  to  take  into  account  i 

the  sua,  whose  splendor  must  illuminate  its  buildings? 

\.ar|,e    ^o"\i\.o    atVaa    ot     8    pVaXcô    aa^    Xext    \.a    s«\a\\    ^oV\o    o^    A  c 
paèea    l^BafX.X.cv.     188-^.     "Y^vxa    \3    \a    5ec\,\,0(\    W-    î'arbe^  auàe    ai\d 
ar  é,tta%vjit\é,oerao.ct\.e .     Be^ore    v\\.\,\:,or^,     waaoeX-    a^\,er    t\\a    'oe^laa- 
Vtvé,    ot    ^ï^-s-    {.^^    ^^^    cea^-viT*^»     aaà    à\,o\.aeà    \'(ve    part    t\xa\,    colov 
pVai^ed    Va    arcUÀ.tec^.ur e    aaà    3Cu,Vpture.    T'ïveae    reavxVta    \'rom    d 
aeoera\    ^aasa^^a    ot    ^^-s    Jettera    qvxo'teà    \,(\    tae    \,(\\er  eslva  i 
atvvà»^    àeooteôb    to    ttvat    çevsouaë,e    ^«^    ?•     La^.^O'Cwà    ta    îiaoae    arca- 
ttectOAA.  ç\\xe.    (^18*37*.  -    ot    Ç^»     se-'ocxattea    ^a\v.oe\..     «■'Vae    ve\-\^\■o 
o^    tVve    çart^veaoa    aaà.    ij'tveaetoa    \.\ere    'p a\ ai, e à ,  "    gau.oet    jivtleo-, 
*^act\    object,     ^\eat\,     àvaçertea,     \DacV.é,r ouaà,    \vcxa.    tta    çropav 
ootoT,     otv"   Oi.A'\'    twe    mou\-à,\,a|,a    o^    tue    t  \i:o    temptea,     t'ae     vater- 
teaoea,     eèé,a,     ^reta,     a\.t    \oere    pat  ai,  e  à."    çavxoet    aa\r    tae    «\oa- 
ameata    ta    oettev    pr  eaer  o  attoa    tUaa    ttve^^    are    toàa^^»     ^s-    ^^s 
aa    atteattoe    aaà    tat,ettt|eat    obaeroer.     \îa^ov  taaatetoi ,     ae 
pvjkbttaaeà    a\s^oat    aot,\\.taâ;     tue    tàeaa    faat    ae    expreaaeà    oa    l 
tata    au^iject    ta    ata    corr eapoaàeace    aaà    coaoeraattoa    vcere    a 
aot    repeateà, 

KO-te    i.p.57A.    ftVatotre    àe    t*»^rt.    vot.     i,     p.     122-12-8-,     775-7T 
The   Qveek  architect   iid  not   coaiiDit    that   fault;    froori   tne 
first   day    he   had   the   instinct   and    ^-assion    for   color,    in    tae 
same   degree   as   nis    predecessors,    the   architects    of    Mempali 
and   of    BabyloQ.    See   that   prehistoric   Greeoe,    tnat   aas    jus'u 
been   restored   to    the   light    oy    the   excavations   of    Schlieiiiana 
and   of    îsoundas;    see    the   ruins   of    its    toinos,    houses   and   u->i- 
aces.    In    the    funerary    dômes    at    Mycenae,    marole   and   other   s 
stones    of    varied   colors    form   a   many-colored    facinâ   on    tne 
façades;    overlays   of    aietal    cover   the   oQasonry    in   the    interioi" 
of    the   dôme;    further,    in   the   nypogeas   excavated   in    the    niii 
itself,    the   entire   enclosure   of    tne   doorway    is    painted    Dlao,: 
and   white,    red   and   yellow.    At   tiryns   and    y.ycenae,    evsry-vaers 
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ia  priQcely  habitatioos,  colored  piastering  conoeais  tne 
poverty  of  the  materials,  and  large  frescos,  actaal  pictar- 
es  Hita.   numerou3  personages,  extend  on  trie  waiis  of  the  pr- 
iûoipai  rooms.  About  the  same  time  other  aad  no  less  inter- 
esting  discoveries  invite  the  nistoriaû  to  resame  on  new  ^; 
grounds  the  stady  of  a  peeiod  after  the  évolution  of  Heiicii- 
io  genius.'  they  transport  ûim  to  the  heart  of  the  6  th  ceaL- 
ary,  which  invented  and  oreatea  so  inach,  that  gathered  ali 
tne  eleiBents  of  the  oiasterpieces,  wnica  i\ere  t»o  olossoic  m 
in  tne  saoceding  century.  This  was  a  révélation  due  to  im 
excavations  of  Olympia,  Selinonte  and  other  fields  of  31:;]- 
lian  ruins,  tnat  of  tne  services  which  tne  decorator  reqai- 
red  from  colored  terra  cotta;  it  was  tne  exnMmation,  piac3 
oy  pièce,  of  the  reiBâins  of  the  already  very  rien  ornamciiu- 
ation,  with  /ïnich  the  Acropolis  of  Athens  had  oeen  endovo 
by  the  génération  pxreceding  the  )\^;ediân  /iàvs,    temples,  scdû- 
aes,  iiionuments  of  ever/  Kind  composing  that.  ?roiii  1333  oj 
1333,  tnere  .vere  found  oy  aandreds  arcni  tccbural  aieiiiûers, 
pièces  of  cornices,  copings  of  pedinents,  stèles  and  pedco- 
tals  (Pig.  259),  reliefs  and  statues.  Ali  taose  fragirje[ils 
hâve  suGcessively  risen  from  the  thick  layer  of  ruobisn 
forooed  on  tne  plateau  after  tne  fires  Kindlsd  oy  tae  Persi- 
ans,  and  destructions  designed  to  rnaKe  rooui  for  ne.v  edit'iv- 
es  erected  by  Gimon  and  pericles.  On  ail  taose  renriains,  ï^- 
at  fieve   preserved  intact  in  tne  layer  of  ruûoisn  in  /faicn 
tney'  were  buried^  gleamed  tne  colors  that  sometiines  stiii 
had  mucn  splendor,  even  at  the  time  of  discover/.  Since  '.:^- 
en  the  colors  incorporated  ?.ith  tne  clay  aave  been  preserv- 
ed, alanost  //ithout  change.  As  fDr  those  applied  on  calcar^- 
ous  tufa  or  marble,  men  hâve  endeavored  to    ensure  tneir  ^j- 
ration  by  covering  tnem  yjitn  a  coat  of  varnisn  and  by  pi^-;- 
ing  under  glass  the  most  important  inonuinents.  Tney  nave  ùj 
less  faded  and  perhaps  ^ill  end  by  vanishing;  Dut  faittiiâi 
copies,  made  on  the  aiorrow  of  excavation,  nave  noted  ail 
their  values  and  give  their  entire  scale.   Thus  it  remairiS 
established,  at  least  for  the  arcnaic  period,  tnat  tne  ai- 
chitects  and  sculptors,  the  former  on  their  eiifices  and  ■- 
the  latter  on  their  figures,  made  a  very  wide  and  ver/  exi- 
stant use  of  polycarome  décoration. 
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rev^'^^^c.eà  \.a  coVor  \.a  voX..  l  o^  k(\\\.\s,e  oe^Y»a\.er,  •\v\,ct\  lue 
Gerwioio.  f^r o^aeoVo t^-c  I^st\.tate  oelO''^  ^o  t^\>V\,aTv  ^tv  1886  ^ÇVd. 
18,  19,  2'ô ,  30,  Â8,  33,  SDV  ve  é,\.oe  aome  39cc\<mea-a  \,a  tn\,É 
ooVan^e  ^p\..  XLVlV,  «a  at\o.\.\.  é,\.oe  o-ttxera  \,(\  tUe  aacce6à\,a4 
ooVawe . 

i^nat  tûose  aiDnaiients  aave  taaght  as  ot    their  aocient  cjoti- 
ditioa,  oae  can  aireaiy  aave  divined  from  tiie  indications 
of  bhe  iiterar/  and  apigrapûic  texts.  According  to  Vitravi- 
us,  on  tns  /ïoodsn  teaipie  in  wnich  ne  soughb  tne  prototype 
of  tne  Doric  teaipie,  a  iayer  of  biae  wax  las  laid  on  tne  .. 
pianks  nailed  to  tne  ends  of  tne  oeasis,  tnat  served  as  jidj- 
eis  for  tne  triglyphs  of  tne  stone  teaipie;   tnat  oonjecuar^ 
mast  ûave  been  saggested  to  tne  aatnors  interpreted  d/  ai., 
oy  tne  trigi/pns  painted  biae,  taat  tûey  nad  ander  tneir  :; 
eyes.  In  Greek  and  ^oman  writers,  tnere  is  freqaenc  Jienuiji 
of  aiarâi  paintings,  iTorks  of  oeleorateà  artists,  wnioa  as:;- 
orate  bot h  portioos  and  te m pies.   ?or  those  paintings,  in.: 
whicn  entered  ail  tne  colors  tnat  tne  painter  tnea  groupe • 
on  nis  palette,  «as  reqaired  surroandings  in  narniony  tiii.i 
tnem,  tnat  of  flat  or  projecting  oorders  and  a  dapKer  tjtit;, 
on  wnicn  v.as  detaciied  in  iignt  tne  fieid  on  wnion  was  ai^.- 
iayed  tnat  séries  of  Liages.  The  intervention  of  tne  ais.:- 
ricai  painter,  as  we  shoaid  say,  assaoïed  that  sf  tne  pai.i^- 
er  of  baildings;  tiie  latter  nad  to -place  nis  ornamea  taôi  j.; 
in  harmony  .vitii  tne  rfork  of  tne  masters  witn  //nicn  ne  Mà.^ 
associated  oy  tne  .vili  of  tne  arcniteot,  oy  -^no.n  «as  re..:.- 
ated  tne  entire  arrangeaient  of  tnat  oo^nplex  and  oeautitui 
en tirety. 

iîD-te  1.Ç.076.  v\«^rvko\,vx3.  IV",  2,2*;. 

)ÇO"te  2. p. 576.  î,ar  vç\.dea  speîxVa  o^  tae  ^^\,\,àeà  ^rxexea  j^ 
tae  tempVcs  uV-Xa  tae  beautxt^X,  co\<vxtft^a."  i,l9a\.èea\.a  X(\  "i- 
r\,a.  Yersea  128-129^. 

The  ancients  hqvq    fartner  so  aooastoiûôd  to  see  tne  eaii:^ 
édifice  dressed  in  colors,  tnat  neitner  Vitravias,  rlia/, 
Paasanias,  nor  any  other  '  theorist  or  historian  of  art  tiDi- 
gnt  of  taking  accoant  of  tnat  praofcioe;  ne  does  not  not^ 
and  only  indicates  wnat  is  exceptional  and  anasaal.  Tnen  -^ '- 
cannot  be  sarprised  by  tne  apparent  silence  aaintainei  o/ 
ciassicai  aatnors  on  tne  saojeot  ot    tne  principle  of  poi/  -  if 
romy-  Tnis  principle  is  iiUpltfd  i;i  tuore  tnan  Oùi    text;  i  :  -  - 
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in  priûoely  tiabitatioos,  coiored  piastering  conceais  tne 
poverty  of  the  materials,  and  large  frescDs,  actaai  pictur- 
es  «ritn  numerous  personages,  extend  on  tiie  waiis  of  the  pr- 
incipal rooms.  ADout  the  same  time  other  and  tio   less  iater- 
esting  discDveries  invite  the  historian  to    résume  on  aea   i 
grounds  the  study  of  a  peeiod  after  the  évolution  of  Heiien-I 
io  genius!  they  transport  ûiiii  to  the  heart  of  the  6  th  ceiu-l 
ury,  which  inventea  and  created  so  oQuch,  that  gathered  dU 
tne  éléments  of  the  aiasterpieces ,  whicû  ivere  to  blossom  la 
in  tne  suoceding  oentury.  This  was  a  révélation  due  to  lus 
excavations  of  Olympia,  Selinonte  and  other  fields  of  3ioi- 
iian  ruins,  that  of  the  services  which  tne  decorator  reqai- 
red  from  coiored  terra  ootta;  it  was  the  exûrnuation,  plaça 
by  pièce,  of  the  reaiains  of  the  already  very  rien  oraauisuG- 
ation,  with  «nich  the  Aoropolis  of  Athens  had  oeen  endovea 
by  the  génération  pcreceding  the  ^edian  ^ars,  temples,  scac- 
ues,  monuments  of  every  kind  composing  that.  ?rom  133';  ^^^ 
1333,  there  neve    fouad  oy  handreds  architectural  mernûers, 
pièces  of  cornices,  copings  of  pediffients,  steies  and  peics- 
tals  (Pig.  259),  reliefs  and  statues.  Ail  tnose  fraginenls 
hâve  successively  risen  from  the  thick  layer  of  rubbisn 
formed  on  the  plateau  after  tne  fires  Kindled  oy  tae  Fsrsi- 
ans,  and  destructions  designed  to  make  room  for  ne.v  editij- 
es  erected  by  Gimon  and  Pericles.  On  ail  tnose  remains,  oa- 
at  were  preserved  intact  in  the  layer  of  ruDoish  in  /ïaic;i 
tney  were  buried^  gleamed  tne  colors  that  sometimes  stiLi 
had  mucn  splendor,  even  at  the  time  of  disoover/.  Since  .a- 
en  the  colors  incorporated  Y.ith  the  clay  hâve  been  presei^v- 
ed,  almost  //ithout  change.  As  for  those  applied  on  caicare- 
ous  tufâ  or  marbie,  men  hâve  endeavored  to  ensure  taeir  '^j.- 
ration  by  covering  them  «ith  a  coat  of  varnish  and  by  pi:^:;- 
ing  under  glass  the  most  important  monuments.  Tney  nave  nJ 
less  faded  and  perhaps  «fill  end  by  vanishing;  but  faitiiiài 
copies,  made  on  the  morrow  of  excavation,  nave  noted  ail 
their  values  and  give  their  entire  scale.   Thus  it  remairis 
esta.blished,  at  least  for  the  archaio  period,  that  tne  ic- 
chitects  and  sculptors,  the  former  on  their  édifices  aaà  o 
tne  latter  on  their  figures,  made  a  very  wide  and  very  o^a- 
stant  use  of  polychrome  décoration. 
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ia  priQoeiy  tiabitatioos,  colored  plastering  conoeais  tne 
poverty  of  the  materials,  aad  large  frescos,  actaal  pictar- 
63  *itfi  Qumerous  persoaages,  extend  on  the  waiis  of  ttie  ur- 
iûoipai  rooms.  Aûout  the  same  time  other  and  no  less  inter- 
esting  discoveries  invite  the  historian  to  résume  on  aeti   ^ 
grounds  the  study  of  a  peeiod  after  the  évolution  of  Heilea- 
io  genius!  they  transport  ûim  to  the  heart  of  the  6  ta  ceat. 
ury,  which  invented  and  created  so  oauch,  that  gathered  aii 
tne  éléments  of  the  masterpieces,  whicn  ivere  ùo  blossoin  m 
in  tne  sucoeding  century.  ïhis  was  a  révélation  due  to  las 
excavations  of  Olympia,  Selinonte  and  other  fields  of  3i:;i- 
iian  ruins,  that  of  the  services  which  the  decorator  reqji- 
red  from  colored  terra  cotta;  it  was  the  exû^mation,  piecs 
by  pièce,  of  the  reaiains  of  the  already  very  rien  ornamônô- 
ation,  with  «nich  the  Acropolis  of  Athens  had  Deen  endovei 
by  the  génération  pxreceding  the  Médian  /îars,  temples,  scaô- 
ues,  monuments  of  every  kind  composing  that.  ?rom  1333  oj 
1333,  there  Arere  fouad  oy  hundreds  architectural  meinDers, 
pièces  of  cornices,  copings  of  pedioients,  stèles  aad  peies- 
tals  (Pig.  259),  reliefs  and  statues.  Ail  tnose  fragmenls 
hâve  suûcessively  risen  from  the  thick  layer  of  ruobisn 
foraied  on  the  plateau  after  tne  fires  Kindled  oy  tae  Fersi- 
ans,  and  destructions  designed  to  oiake  rooui  for  ne//  editlj- 
es  erected  by  GiîDon  and  Pericles.  On  ail  taose  reaiains.  Li- 
ât ivere  preserved  intact  in  the  layer  of  ruDoish  in  -vaicn 
tney  were  buried^  gleamed  the  colors  that  sometimes  stiii 
had  iBUch  splendor,  evea  at  the  time  of  disoovery.  Since  oi- 
en  the  colors  incorporated  Y.ith  the  clay  aave  oeen  preseï^/- 
ed,  aloaost  //ithout  change.  As  for  those  applied  on  caicife- 
ous  tufa  or  iiiarble,  rnen  hâve  endeavored  bo  ensure  taeir  >a- 
ration  by  covering  them  with  a  coat  of  varnish  and  by  pi:^:;- 
ing  under  glass  the  lïiost  important  monuments.  Taey  hâve  nj 
less  faded  and  perhaps  iïill  end  by  vanishing;  but  fai  bat  ai 
copies,  made  on  the  morrow  of  excavation,  nave  noted  ail 
their  values  and  give  their  entire  scale.   îhus  it  remaias 
esta.blished,  at  least  for  the  archaic  period,  that  tae  ic- 
chitects  and  sculptors,  the  former  on  their  édifices  aad  o 
tne  latter  on  their  figures,  made  a  very  wide  and  very  cja- 
stant  use  of  polychrome  décoration. 
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re^roàaceà    \.(\    co\*or    \,a    voV.     i    o^    Kftt\.y.a    oeaV.«k8L\.cr ,     vD\\\ca    lue 
Gevwvaa    ^rc.y\aeo\,oé,^'C    lastVtvxte    'oe^acv    to    t^\)V\,âTv    \,t\    1886    ^^vVd, 
18,     13,     2.*d ,     30,    a8,     sa,     50V     ¥e    t\.oe    aome    sçecVTReaB    Va    tnxa 
ooVvxn^e    i^pX.,     XLVl^;     v»e    ^^a\.\.    4\oe    o\^era    va    ttxe    avicceeàxn,! 
oo  Vvx^e . 

?fhat   taose   aiDnaments   iiave   taaght   as   of    their   anoient  ooii- 
ditioa,    one   oan   already    iiave   divined   froin   the   indicatioas 
Df    bhe   iiterary   aad   apigrapûic   texts.    Acoording   to   Vitru^/i- 
us,    on    tas   -iDOdeo    teoipie    in   wûich   rie   soughfc    tne    prototype 
of    tûe   Doric   temple,    a   iayer   of    biae   »ax  tas   laid   on    tne   j 
piaaks   naiied   to    tae   ends   of    tne    ûeaotts,    tnat   served   as   aïoj- 
els   for   tûe   trigiyphs   of    tne   stone   teaipie;      taat   oonjecours 
mast   nave    been   saggested    to    tae   autaors   interpreted    d/   nid;, 
oy    the   trigiypris    paintei    biae,    tàat    tûey    Had   ander    taeir   i 
eyes.    In    Greek   and    cîOînaa    writers,    tnere   is   freqaent    meaûija 
of    maral    paintings,    ?Torks    of   oeleorated   artists,    whicn   aso- 
orate   botû    portioos   and    teiopies.      ?or   those    paintings,    iao^ 
whicn   entered   ail    the   coiors   tnat   tne   painter    tnen   groaoi! 
on    ûis   palette,    nas   reqaired   surroandings    in   aarmony    //it:i 
them,    tnat   of    fiât   or    projecting    oorders    and   a   darKsr    bjae, 
OQ    wnich    was   detached    in   iignt    tne   field   on    wnica    was   iis.;- 
layed    tnat   séries    of    iocages.    Ihe    intervention    of    the   aisûo- 
ricai    painter,    as    we   shouid   say,    assaoïed    that   î>f:the    paiaô- 
er   of    buildings;    the   latter   nad   to  .place   nis    ornameQ taolja 
in    hariBony    ^ith   the    Jiork  of    the   oiasters    wita    whicn    ne   -^âs 
associated    by    tne    nUI    of    the   arcnitect,    oy    ano^a   vvas    re-.u- 
ated    the   entire   arrangeaient   of    that   ooinpiex  aad    oeautiiai 
en tirety. 

KD'te  l.p.o76.  \f  \,  truoVas.  iv,  2,2«.. 

KO"te  2. p. 576.  aavvçvàea  speaVs  o^  tae  ^é.vVdeà  ^rve-ias  o? 
tae  tewptes  «tta  tae  beavxtx^  vxV  co  Vo^was .  ■>"'  ^i  paté.C'ata  ta  7aj.- 
rts.  verses  128-129'). 

The  anoients  <vere  furtner  so  accastomed  to  see  the  eaôii'-s 
édifice  dressed  in  coiors,  tnat  neither  ^itravias,  Plia/, 
Paasanias,  nor  aay  other- theorist  or  historian  of  art  taoi- 
gnt  of  taking  aocount  of  that  practioe;  ne  does  not  nota 
and  oniy  indicates  what  is  exceptional  and  anasaal.  Tnen  se 
cannot  be  sarprised  by  the  apparent  silence  maintained  o/ 
ciassicai  aathors  on  the  sabject  of  tne  principle  of  poi/--"^' 
romy.  This  principie  is  implied  in  more  tnan  one  taxt;  noa; 
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State  it  in  formai  terms.  portanately  the  inscriptions  are 
more  explicit;  in  the  aooounts  of  the  restoration  ot  tùe  ir- 
ectheion  undertaken  in  335,  one  finds  mention  of  the  salary 
paii  to  the  workman/'who  painted  in  enoaustic  the  cymatiuin 
on  the  architrave  of  the  interior;"  there  are  also  œentiDn- 
ed  the  leaves  of  métal  purchased  "to  gild  the  eyes  (of  tne 
volutes)  of  the  colamn-;"'^ 

eae  Vft'acr\,ipt\.OTv«  t^^®^  ^^  ^»    0^o\8^  \.a  ïv\.s  £t\xà.ea  ev^ê^o.pt\\,- 
(\v»,eô  aav  \.^'aroift\«\.ect>\ve  grecque.  111,  p.  119,  133» 

Since  attention  was  called  to  thèse  peouliarities,  tnere 
has  soaroely  beej^  a  single  excavation  of  any  importance,  t 
that  has  not  brought  new  arguments  to  support  the  doctrine, 
at  first  opposed  by  such  passionate  déniais.  îoday  one  aa 
longer  meets  any  person,  that  contests  the  principie  of  tae 
poiyohromy  of  ancient  édifices.  Those  who  first  supportea 
it  »ould  perhaps  hesitate,  if  they  were  still  iiving,  to 
follow  to  the  end  those  who  présent  themselves  as  their  dis- 
ciples and  follovïers.  It  of ten  occurs  that  new  ccnvsrts  ex- 
ceed  modération.  One  knows  that  personage  of  Soileau,  wao 
boasted  of  having  placed  nutmeg  in  ail  the  dishes  to  hoaor 
the  guests.  More  than  one  architeot  today  acts  in  the  fasa- 
ion  of  the  Repas  ridicule. 

Do  you  love  color?  It  is  placed  everywhere, 
he  will  voluntarily  inscride  beiow  ais  sashes,  when  ne  aai- 
ertakesito  show  by  a  séries  of  designs,  wnat  mighb  hâve  osen 
ia  its  first  splendor,  soaie  one  of  the  most  beautifui  eâiti- 
oes  of  antiquity.  To  the  objections  presented  oy  tae  aroade- 
eoiogist,  the  artist  sometimes  contents  nimseif  wita  rspi/- 

iag,  that  the  effect  so  obtained  is  inost  nappy,  and  tnab  ae 

1 
needs  nothing  more. 

KO"te  l.p.577.  ""1  Vvaoe  oaA,»^  oxv^  raaao^,  tka\  i  ïvavie  to  ea-  : 
torcc.  la  ^^    z\^Z2>    \.l  \.s  superVor  to  aW  o-t\vera;  po\i^c\\,ro!^^ 
\.3  |oo4;  \\    \,8  \>eaivji-t\.tvx\.. '^  a.  Lo\a\.o%.  L^  n,rG\v\.t  ectwr  e .  ià8^3,3ô 

The  historian  'Of  art  cannot  place  himself  at  that  poiao  of^ 
View.  îîhat  is  important  to  him  is  not  to  seeK  what  is  tae  l 
richest  and  most  sumptaous  ornamentation,  that  the  imagina-  ; 
tion  of  the  decorator  could  invent  for  an  édifice  like  tae 
Parthenon;  it  is  to  know  by  the  study  of  ths  monuments  ind 
by  that  alone  what  was  the  practice  of  the  Greeks  in  tnat 
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to  that  eatablatare,  its  surfaces  aad  moaldiags  was  it  imp- 
ortaot  to  easure  ttie  benefit  of  the  virtaes  of  color,  oy  a 
oalliQg  on  that  to  oorreot  ia  a  certain  manaer  the  pepcepu; 
ions  of  sight.  Thanks  to  the  inteasity  and  variety  of  toneg 
the  arohiteot  thus  oorreoted  singly  ail  the  lines  of  the  d  i 
design  of  the  moaldings;  he  oalled  attention  to  the  corres-; 
pondences  and  the  contrasta  by  which  were  indioated  the  pro 
portions,  that  certain  analogies  or  certain  différences  ici 
funotion  established  betvfeen  the  différent  members  of  thao 
entirety.  The  effeot  of  diminution  and  réduction  producad 
by  d^tance  thus  found  itself  corrected;  the  vigor  of  the 
local  ooloring  gave  to  each  motive  its  "independence  and  i/ts 
full  value;  it  aingularly  accented  the  fineness  of  the  out-l 
lines.  I 

ffhat  ended  in  calling  in  the  intervention  of  color  was  t  1 
the  charaoter  of  the  architectural  members  composing  tfie  s  1 
entablature.  Among  thèse  was  soarcely  more  than  a  single  o  1 
one,  the  triglyphs,  whioh  was  so  composed  as  to  be  abls  to  | 
do  iflfithout  color,  it  seemed.  Aside  f rom  them,  ;.tûe  coatras&s 
®Ê  isàadow iand  of^light  arranged  in  the  hollows  and  the  ver/ 
boldly  modeled  reliefs  would  hâve  suff iced  to  make  appareat 
to  the  eye  the  design  and  rhythm,  even  very  far  away;  out   J 
vfhat  is  true  of  the  principal  member  of  the  frieze  is  not  I 
so  to  the  same  degree  of  two  other  parts  of  the  Doric  entio- 
lature.  In  the  architrave  and  partifiularly  in  the  cornioe 
are  the  drops,  narrow  f iliets,  then  tablets  and  light  cyma- 
tiums.  Sach  of  thèse  éléments  of  smail  dimensions  and  ot  i  i 
less  accented  form  gains  much  by  distinguishiag  it  from  ios 
neighbors  by  a  coloring  appropriate  to  it;  oy  that  alone  it. 
retains  its  importance  and  its  expressive  value,  nowever  n  | 
high  it  may  be  placed 

Pinally,  it  is  not  alone  by  reasons  of  taste,  that  is  jas^ 
tified  the  method  taken  there  by  the  architect;  it  is  aiao 
explained  by  the  history  itself  of  the  art.  Wood  furnisuei  | 
to  the  constrUctors  of  the  most  ancèent  temples  their  coiii-| 
mns  and  antablat)\res.  That  portion  of  the  building  was  aiost^ 
exposed  to  storms;  to  protect  it  from  them,  men  commenced  I 
by  painting;  later,  theg  frequently  had  reoourse  to  the  use 
of  tetra  cotta.  Having  given  the  facility  with  which  color 
is  placed  on  clay  and  remains  forever  when  once  fixed  oy  ^i^ 
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the  faoiags,  fipst  adopted  for  the  protection  that  they  en- 

3ured,  dil  oot  fail  to  be  utilized  for  another  purpose.  lue 

brash  of  the  ceramlc  paiater  laid  oq  it  plmmatiaoïs,  fiowers 

aad  rosettes,  plaits  and  frets;  this  rich  ornaœentation  is 

espeoially  appiied  to  the  oornioe,  qaite  partioularly  to  it. 

Tûe  effect  thi^s  obtained  seemed  happiep;  tho^s  in  certain  re- 

giOQS  of  the  GCôoian  world,  men  thought  of  fitting  thèse  3 

slabs  ôf  terra  cotta  to  buildings,  that  fpom  the  nature  of 

their  material  did  not  seem  to  daoïand  that  sort  o-^  oompien- 

ent;  men  had  corne  in  Italy  as  in  Sicily  to  oontribute  to  t 

the  emûellishment  of  more  than  one  temple  entirely  constDic- 

ted  of  oaloareous  tufa,  and  there  again  the,  roof  and  the  ap- 

these 
per  part  of  the  entablature  were  fitted  witn  racings.  Tae 

eye  was  thus  acoustomed  to  see  oolor  bloom  on  the  surfaces 
of  mouldings  of  the  cro»n;  it  wouid  hâve  been  out  of  its  e 
élément  if  not  found  there,  at  this  same  place,  on  temples 
where  the  architect  had  ooncealed  from  top  to  bottom  the  ;; 
ooarse  grain  of  the  stone  under  a  layer  of  stucco,  îhis  sû- 
uoco  lent  itself  to  receive  a  coloring,  that  gave  the  équi- 
valent of  what  had  been  demanded  elsewhere  froai  slabs  qi 
terra  cotta. 

In  this  matter  it  is  important  to  distingaish  uïhat  has  d 
been  formally  observed  and  can  be  made  a  gênerai  raie,  iroit 
what  appears  hypotnetical  or  only  in  the  state  of  an  excep- 
tion. See  in  what  terms  R.  Borrmann  expresses  himseif  oa  t 
this  subject,  one  of  the  architeots  participating  in  tne  i 
long  labors  of  the  exaavations  of  Olympia.  rVe  ha/e  the  rss- 
ult  of  his  expérience  and  personal  observations;-  "îakiai 
into  account  only  facts,  it  is  proved,  tnat  the  Dorio  style 
follows  fixed  ru^es  that  are  everywhere  respected,  when  i;:- 
applies  color  to  various  architect)iral  members.  Por  a  great 
number  of  monuments  and  partioularly  for  most  of  the  édifi- 
ces of  Olympia,  of  those  built  of  shelly  limestone,  it  is  a 
settled  question  except  that  of  the  coloring  of  the  plane 
surfaces  of  the  sali  and  of  the  shafts  of  the  columns;  eve- 
rywhere was  there  as  a  ground  the  light  and  white  tone  of 
the  stUpco.  No  indication  gives  reason  to  tnink,  at  least 
on  the  buildings  of  Olympia,  that  leaves  were  ever  painted  | 
on  the  echinus  of  Doric  capitals.  îhere  were  found  in  oar 
excavations  many  very  well  preserwed  capitals,  even  severali 
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appeariûg  as  if  just  from  the  haads  of  the  workmaa;  aone  of 
them  showed  the  ieast  trace  of  color  aot  even  of  orQaments 
sketohed  on  the  atooe;  ail  that  is  obseâilved  is  tàat  tiie  tii- 
lets  eut  at  the  base  of  the  eohiaus  were  oolored  red.  Oq  t 
the  parts  of  the  building  that  reoeived  a  uaiform  color  wi- 
thout  ornameots,  for  exaaiple  oa  the  triglyphs,  frequentiy  if 
aot  always,  the  color  seemed  to  hâve  beea  mixed  with  stacoo.  : 
pop  the  Doric  entablature,  ooe  is  authopized  to  establisn 
as  a  rule  with  réservations  and  exceptions  that  fnay  pressât^ 
themselves;  there  were  constantly  painted  red  the  filiet  oï  1 
the  architrave,  the  inclined  soffit  of  the  cornioe  bed,  tne  : 
matules,  the  saall  reoeding  surface  of  the  iovrer  part  of  i 
the   cornice,  and  flnally  the  lower  moulding  of  the  cornioe,  > 
where  it  had  not  reoeived  a  spécial  ornamentation,  in  otnar 
terms  the  narrow  band  on  which  rested  the  mutules.  The  stua- 
00  ordinarily  appeared  in  its  light  color  on  the  vertical 
face  o^  the  band  betvfeen  the  mutules.   The  same  regularity 
for  the  filiet  that  bore  the  drops  on  the  arcnitrave  and  ï 
for  the  mutule  to  whicfc|  they  are  attached  in  the  cornica, 
as  well  as  for  the  triglyphs;  ail  that  was  painted  a  biae 
more  or  less  dark.  The  drops  were  most  frequentiy  red,  so^ue- 
times  also  of  the  natural  color  of  the  stucco;  it  also  022-) 
urred  that  they  neve   painted  yeilow  or  gilded.  One  diviass 
certain  correspondances  arranged  in  the  coloring  bebrvaea  i 
the  members  forming  counterparts  in  tne  gênerai  arrangaoïant  f 
of  the  structure.  The  little  cymas  of  the  cornice  and  01  t  ; 
the  capital  of  the  ante  are  ordinarily  deoorated  by  painoad 
leaves.  The  ground  of  the  métopes  was  colored  oniy  wnea  iu 
served  as  a  ground  for  sculpture;  it  was  then  red  or  ùIùz^; 
otherwise  it  remained  wnite.  The  grounds  of  tne  pediaenos 
and  those  of  the  souipt)ired  friezes  were  senerally  paintaa  j 
red  or  light  blue." 

t\vo»e  \.\.\r\,\ô  surfaces  retRa\,Tv\ïv|  \a\v\.te  «^vkst  proàvxce  \\^^    zi'i-   j 
ect  o^  apoiûô  otv  X\\,z    reô,  atvà  XiVue  âroutvàa  o^  tt\\,a  r\c\v  covavo® 

KO"te  t.v»58i»  Be^'V'V.tv  pKVX..  ^oc\vetvso\iiJ\,t^«  189o.  p.  4^1  ^^* 
lt\  \,Yve  3tuà^  \,\\o,t  B0'''*^'5acxtvx\  àevjoteà  to  t\ve  aecoxvà.  eàttxotv  o?  • 
Ovkrm^B  ma^uat,  \»\vom  \\.z   r e\iroac\\eà  ^or  Yvaota^  Itvaetv  too  \cr|a 
a  \>aT*t  to  Vv^^ot\veat8  ttv  t\ve  ataV&t»eivt,  t^at  Y^e  preaetvta  o\   j 
t^e  praottce  oT  po\viC\vro«i^ ^  !ÇôâiiV»r\iVa\.\  tWe  prttvctpVeâ   ] 
\.\.j.  v.^:^,  Leà  0..  Porvff^aaa  t.^e  - 

'      ■  '  t 
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vik\  Gif  Bit»  ottvà  \R\vere  Va  preaeivi,eà  a  restoraYVoiv  ot  oit^  aï\|\<e 

a\.a,  X\^z    ar c^vVtraoe  aaà  eoea  t\xe  oortvVoe  X\vera  reta\.tv  t\\,e 
xvatvikra'V.  coXor  ot  ^^a  aXoxve  ot  ot  ^^^  ôtwcco  \.»S,tat\.t\|  Xtvat 
XOA*.  QoXora  Q.v^    \>\»aced.  oxv  t\ve  caç\.tçx\,  ot  ^''tv®  o.Tvte,  01^  tue 
\vo\.\.o»B  ot  ^^a  TveG\t\.tvè,  oxv  Wve  t^^^^-®  Qi'^âk.  ot\  a  part  ot  Vae 
coTTv\ce.  "î^e  po\\,iGV\rome  decoTa\.\»on  re«ia\,icvs  oerv^  aober. 

If  such  is  the  aearly  coQstaat  practice  of  the  Greek  aroa- 
iteot  duriag  the  eotire  duratioa  of  ths  ciassioal  âge,  tas- 
se ruies,  as  we  were  informed  by  the  author  Qimself  of  onis 
statement,  stiil  do  not  fail  to  comprise  oertain  variations 
aad  exceptions.  Thus  in  the  temple  of  Sgina  —  the  faot  se- 
eaas  nell  attested  —  the  pavement  of  the  ceila  was  co\^S!?ed 
ûy  a  layer  of  very  red  stuoco.   As  for  the  styiobate,  laers 
has  never  been  perceived  the  ieast  trace  of  coior  on  tns  s 
steps.  Por  the  coluoins,  it  is  beiieved  that  on  one  of  tns 
saafts  of  temple  5  at  Selinonte  were  distingaished  threa 

circalar  oands,  a  sort  of  oelts,  one  of  whicn  was  rel,  âa^- 

3 
ther  wnite  and  the  third  blue;  but.  assaaiing  the  oossrva&ioas 

to  be  correct,  the  fact  remains  unique.  Noiiûere  else  nas  o 
been  indicated  either  red  or  blue  on  the  drams.  The  oai/  i 
différence  between  the  temples  is,  that  the  tone  of  tns  st- 
uoco in  certain  édifices,  as  afc  Sgina  and  in  most  of  tns  o 
temples  of  Sicily  and  of  Italy,  is  yellowisn,  while  on  tas 
monuments  of  Olympia,  it  seems  to  hâve  ratner  aimed  to  i-nl- 
tate  the  .v.hiteness  of  marbie.  V.nat  is  brue  of  tae  coluiun  is 
likewise  so  of  the  walls  of  the  oella;  one  finds  tnere  oaiy 
a  stucco  that  approximabes  more  or  less  to  tne  color  of  one 
stone.  It  is  aff irmed,  that  no  leaves  are  painted  on  ths  s 
echinus  of  any  capitals  discovered  at  Olympia,  and  ws  nav3 
no  reason  for  doubting  that  assertion;  but  it  is  no  less  b 
true,  that  on  several  capitals  of  paestum  nave  been  founï 
small  ornaments,  leaves  and  flo^ers,  «nose  relief  is  soar- 
oeiy  sensible  (pl.  aX7I).  Due  to  a  spécial  coloring,  soils 
vestiges  of  whioh  are  elsewhere  discovered  on  tne  stucoo, 

thèse  ornaments  are  detaohed  from  the  âround;  without  ib 

ï 
they  would  bave  been  scarcely  visible.   îhèse  plant  orna^n- 

ents  hâve  been  sought  in  vain  on  the  echinus  of  the  capitals 
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XO^e  i.V'SÔ^*  0^  t\\e8C  traces  o^  coVov  teVoM»  \\>.e  ectv\,aus 
ot  ^^e  oap\.Xa\a  ot  ^cxestvnm,  %\\tor^,  Krotv.  po\«A»  P«4&»  Ko\,e 
i;  ^araVer,  ue  'YemçX.e  àe  3vx9\.^.er  çaa\veV\ea\oxv,  v»  iô» 

Ko-te  Z.9.582.  C^.  (XQ-r (v\,er .  "îtv-e  aat^e.  1889.  Ç\.»  ix,  X. 

Koi.e  à. p. 582.  T^e  same.  p. 18. 

Ko-^e  4«P»582.  "î^vc  same.  ç,i^. 

Koite  5.p«582.  "«e  aVvouVà  s\,a\.e  tVvoL^  ?ea|,er  xw  tVve  restora- 
\.\.on,  t,t\a\.  Vve  é.Voea  ot  ^^e  ea"ta\i\,a\,are  ot  a|\.aa  ^o^^.  Dor\a- 
cYve  poV'iC\^ro^^^.e,  Ç\..  i^ ,  ^.^■  ap\te  ot  t\\.e  exampVe  a<và  \,t\e  a 

8tvou\*à  ba  co\.OTeà  reà. 

Kote  6.  p.  582.  QiaraÂ,fer.  'Y\\e  aame.  p.  20» 

Tiiere  are  otûer  sensible  différences  Deî,<¥een  tiie  tones  t 
thât  fire  incorporatel  /îith  slay  and  tnose  tnat  tne  Drusn 
laid  on  the  stucco.  If  ttie  latter  were  as  weli  preserved  as 
the  designs  on  tne  siabs  of  terra  cotta,  we  snould  aiso  uer- 
hâps  discover,  tiaat  the  oiotives  varied  within  certain  iidits, 
ffhen  the  decorator  chan^ed  the  procédure.  In  any  case,  taa 
palette  of  the  oeraoïic  paiater  was  poorer  tnan  that  of  lus 
painter  of  buildings.  ïhe  fipst  only  employed  four  colors, 
white,  black,  yellow  and  red,  the  four  colors  acoording  od 
the  évidence  of  Pliny,  that  were  alone  used  until  tne  tiia 
of  Alexander  by  the  artists,  that  we  wouid  cali  historicai 
painters,  Zeuxis  and  Apelles  (Pi.  7III,  IZ).   The  second  i 
adds  to  thèse  fundamental  colors  blue  and  pernaps  green. 
The  blue  is  soaietiiiies  light  and  sometiices  dark,  and.e/ery- 
where  alternâtes  with  red  in  the  ornamentation  of  lonic  c 
capitâls  and  marble  cymatiuns,  that  were  brought  to  ligaû 
'0!f   the  récent  excavations  on  the  Aoropoiis  of  Athens,  aa-i 
came  from  édifices  ruined  in  the  6  th  century;-^  nuaierous  / 
vestiges  hâve  been  found  in  the  channels  of  ^tae  triglypns 
of  oQany  Grecian  teaiples.  As  for  the  green,  one  cannot  den/ 
that  traces  of  it  hâve  not  appeared  on  more  than  one  ûqodu- 
iïient;   but  does  it  there  represent  accurately  tne  origioâi 
tone,  that  i\hich  the  painter  desired  to  place  on  the  stucao 
or  tne  marble?  It  is  peraiissible  to  doubt  tnis.  Ail  those 
ïïho  hâve  handled  those  faience  figurines,  tnao  ïgyptian  o 
tooibs  supply  in  thousands,  hâve  proved  that  on  a  nuaiber  oï 
%hem,  the  beautiful  blue  glaze  «itn  wnich  tne  sorkman  oov- 
ered  them,  by  the  prolooged  effect  of  tiine  and  dampness  o^s 
turned  green  over  the  entire  statuette,  or  sometiiEes  only 
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on   a  part   of   its   sulfface.    It   must   be   by   an   al  teratlao  lof 
that   kiûd,    that   it   is   necessary   most   t'requently   to   explain 
tiie   preseoce   of   green   ia   what   reinaios   to   as   of   tùe   polychr- 
ome décoration   of   Greek  édifices»    thus   on   the  cornioe  of   t 
the  old   temple  of   Athena;    if   aearly   everywhere   the   blue   ti- 
nt lias   beoome   greenisû,    it   has   retained  its   original   value 
in   places;    it   is   then   allowable  to   restore   this   in   the  whoie 
of   tne   motive.      Green   does   not  change   to   blue.    On   the  otiiep 
hand,    by   mixing  yellow  and   blue,    the   painter  obtained  at   p 
pleasure  ail   the   hues   of   green,    and   it   is   possible   that  on 
certain  architectural   members,    for  example  on   the  cymas,    p 
plant  ornaments   like   leayes   aod   flowers   may   hâve   been   soaie- 
times   made  of   green. 

note    i.p.o83.    'î'cve    ^\.em^^^a    ot    ?\».    VllI    are    \>ovvo.\z.à.    ^ronv 
pVs.    m    aaài    i    ot    DOvp^eVà.    \ieber    à\e    ve-r yaeaàaK4i     e-tc.     9\, 
IX   \.s    execvx^eà    a^ter    Oe    livxi^aes    aa^    De^jaco^.    Tîe.mp\.es    àe    rf.ata- 
pou-te.    ?0T    poV'^ctvro^e    àeooTaWiOa    exeou^eà    yj^    «veatva    of    Ai-ex^ra 
ooA.ta,    a'V.ao    C0Tvav3k\,t    p\,s.    CXV-CXXIV    ot    oVy^Ta^xa.    BQ.w<ieaV,vt.ttVe3,: 
Vo\.    I,    aA^   \,\ve    àeacrvptxoa    ot    ^V\0Be    ^Vatea    éVoea    o^    r.    bovt 
(^a^^v%     aa^    earxo'cveâu    b^    ^UT^eroua    \,\/\aatr atVotva    \,«\.aerteà    \,a    lue 
text.    otx    ^Vve    terro.    cottaa    ot    sreeoe    pro^er,    aee    Pe^^er ,  p.  24t] 

KO^e    2.P.58S.    k^\,    DetvVcm.    ^fo\..    i,    p\».i8,     29,     àô,    50. 

Ko%e  3.  p.  583.  areea  \ûo.8  to^"^^  o^  ^^"2-  ooravce  arvà  \,a  taa 
cott^^s  ot  ^^e.  •tempX.e  ot  KeTaaa\.8  at  RVvamaua .  i^viacà.  aa-t.ot 
àtXrVCo..  \8i7.  c^xap.  YI,  ret®^^'^<^4  ^o  p\.a.  3  aaô.  ô. 

KO"te  i.p.584»  T^Â-a  \.a  atateà  br^  tae  arcVv\,tcGt  «\e|,o.(\à,  ^ 
*t\o-  a-tviià\.eà  aaà  pu\5\,\atveà  ttveae  t^o,é.fl^eata«  ^A.a\  •  oe(v\^.  1,  o. 
28^.  lt\  \,\vô  repr c3ea-ta,t,\,ou  ot  t\vat  c^Awat\,\jkW  |,\,oea  ^^  Vv\.!tv,ae 
tvaa  reatoreà  \,'ae  OT\|\a-a\,  b\.ae.  l,Ç\..  2.8,  k'^)  • 

ïet  the  decorator  must  hâve  made  but  a  very  limited  usa 
of  that  color;  he  must  hâve  employed  it  only  to  bring  into 
view  a  certain  slight  détail,  in  an  élégant  and  complex  ova- 
amentation;  it  oannot  render  him  the  same  services  as  vei   a 
and  blue,  aid  him  as  efficiently  in  accenting  tèe  principal 
lines  of  the  édifice^  and  what  one  can  term  the  joints  ot 
the  mouldings.  Blue  contrasts  with  red  more  frankly  tûao  4P| 
een,  it  présents  firmer  and  happier  contrasts  with  it!  aiso 
it  everywhere  replaces  black,  to  which  the  ceramic  paintsf 
had  assigned  such  an  important  part  in  composition  of  nis 
colored  faoings.  By  this  substitution  of  blue  for  black,  ^^ 
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of  the   édifice.  Oa  the  Dthers  it  is  replaoed  by  black  spats. 
Bvea  waere  it  has  tûe  Daost  vivid  hues,  it  présents  very  ipr- 
egular  spots  and  veias;  it  varies  in  intensity  from  one  cdI- 
umn  to   aaotaer.  Ohemicai  analysis  has  demonstrated  that  tnis 
tine  is  due  to  the  création  of  an  oxide  of  hydrated  iron,  t 
that  ander  the  influence  of  the  moist  air  and  heat,  is  foriD- 
ed  by  the  graduai  décomposition  of  the  skin  of  the  marble, 
or  even  of  certain  other  atones,   Neither  the  wind  that  dri- 
ves the  pain  nor  the  rays  of  the  sun  equally  strike  ail  tae 
façades  6f  the  building;  it  results  that  this  altération  is 
evepy  where  produced  in  the  saaie  manner;  coQseqaentiy  tae  t 
form  and  oolor  of  the  oxide  change  with  the  orientation  of 
the  façades. 

181,  KO-t,e  150. 

Dn  slabs  of  terra  cotta  as  in  paintings  executed  on  3L-u3Ga 
or  marole,  the  oolors  were  laid  fiât  beside  each  other,  /jith- 
out  intermidiate  hues  to  forai  tas  transition;  out  the  paiiitsp] 
with  a  sure  instinct  knew  hojir  to  avoid  oontrasts,  that  .voaid 
hâve  produced  a  disagreeable  effect  to  the  eye.  Thus  in  orn- 
ainents  the  red  and  blue  are  ordinarily  separated  by  a  wnite 
and  black  band  or  by  a  narrow  band  of  gold.  Besides,  wnere 
architect)iral  members  are  concerned,  sucn  as  tne  triglyoa  a 
and  métope,  one  of  which  is  colored  white  wnile  the  meiooe 
is  frequentiy  colored  red,  the  two  tones  touch;  out  tac  sur- 
faces are  not  in  the  same  plane,  and  the  cast  shadows  sDioea 
whât  hardness  that  juxtaposition  ooight  hâve.  One  oan  fartaer 
count  on-  distance  to  lessen  the  boldness  of  certain  coaDrasiisI 
to  avold  ail  risk  of  violence  and  excess. 

If  one  knows  «nat  tones  served  to  establisa  taat  decoratiot 
he  is  less  advanced  in  regard  to  the  nature  and  cheaiicâi  zoîh- 
position  of  the  oolors  employed  for  tnat  purpose.  Hère  is  w 
what  was  indicated  by  some  analyses  made  of  fragments  of  pa- 
inted  clay  and  of  colored  stucco  collected  in  Sicily  ani  ^^ 
Athens.   The  white  is  white  lead  or  chalk,  tne  black  oeing 
burnt  iron  or  calcined  bone,  /îhat  is  termed  animal  blaoK.  ( 
ïellow  is  ocnre.  The  red  appears  to  nave  beea  sometliDes  âo 
earthy  oligist  iron  and  more  frequentiy  natural  oinnaDâr.43 
for  the  blue,  it  is  a  carbonate  or  silicate  of  copper,  vnât 
Vitruvius  calls  blue  of  Alexandria,  a  pa.£te  wnich  he  oives 
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tûc  recipé;   this  is  the  blue  likewise  ased  by  the  sculptori 

of  Atiiena  in  the/ 6  th  century,  aad  later  by  the   ooroplastes 

of  Taaagre  for  ooioriag  SDinetiaies  the  nudes  aad  always  tûe 

draperies  of  their  statuettes  or  figurioes. 

KO-te  l.\>,58&.  RA,ttOTt.  i^rctv»  vo\\a«  CVvap,  74»  aa^^ôX.  BviVl, 
Soo.  à68  X^"t^.c^aar^,ea.  1880.  p.  169. 

On  temples  of  tufa,  wûere  as  on  the  triôlyphs  or  on  tue  e 
/ 
entire  length  of  an  architrave  one  desired  to  hâve  only  a  a 

anlforoQ  tone,  'the  oolor  ras  often  mixed  with  the  stacbo,  so 

that  it  did  not  risk  disappearing  as  long  as  the  iatter  caa- 

tinued  to  adhère  to  the  stone.  As  t'or  ornaments,  such  as  paj 

matiuois,  flowers,  scrolls,  they  oan  only  be  traced  irith  tne 

brush.  By  an  inscription  already  cited,  it  is  Known  that  ab 

least  on  aiarble,  the  work  uas  àone  by  tne  encaustio  procsei- 

ure,  i.e. ,  by  means  of  oolors  mixed  with  wax,  which  wer;  s 

spread  on  the  ground  by  means  of  hot  irons.  The  sarae  doouuie- 

nt  iaforins  us  that  in  certain  very  careful  édifices,  sucn 

as  the  Srechtheion,  gilding  was  also  employed;  on  the  Doric 

order  the  drops  were  best  suited  to  receive  that  ornamenta- 

tion.  The  Greek  arohiteot  does  not  seem  to  hâve  known  a  prac 

tioe  very  ooaimon  among  us,  that  consists  in  representing  a 

fiotioious  masonry  by  lining  the  joints.  This  sort  of  trijk- 

ery  was  not  to  la-ts  taste.  The  wall  or  column  of  tufa,  n'aea 

it  was  covered  with  stucoo,  rather  assumed  tûe  appearanoe  of; 

a  monolith. 

Différent  methods  were  taken  to  exécute  the  ornaments  les- 

tined  to  vigorously  detaoh  theinselves  from  a  light  ground  ( 

3t?ig.  260).  The  surfaces  on  which  vestiges  are  found  do  nofc 

appear  to  hâve  been  treated  in  the  same  fashion  alivays;  it- 

seems  that  tne  oolor  was  soinetiaies  applied  on  the  dry,  aai 

sometimes  on  fresn  stucco.  The  oaotives  were  sometiuies  diodsi-| 

ed  in  the  stucco  in  very  slight  relief,  wnich  would  scarce-| 

ly  be  felt  without  the  color  laid  on  it;  tnis  was  the  casa 

for  the  capitals  of  the  basilica  of  Paestum  decorated  by 

leaves  and  flowers  (Pl.  XXVl).  /fhen  one  had  to  paint  dir- 

ectly  on  the  marble,  the  motive  was  often  outlined  by  a  vs- 

ry  slight  hollow  sunk  in  the  surface,  that  was  then  fiiiei 

by  a  thin  ooat  of  color;  this  procédure  seems  to  hâve  besa 

earliest  employed.  Besides,  men  were  contented  to  trace  vritfl 
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ttie  point  the  outliae  oï  the  moti/e,  and  instead  of  polishU 
Qg  the  oiarDle  within  this  outline,  as  done  in  the  sunken  iiol^ 
low,  trie  surface  was  pointed  with  very  light  blows,  so  as  to 
obtain  a  grain  to  whioh  the  ooloriog  matter  attached  and  îi^ 
ed  itself.  Pinally,  there  are  also  marbles  on  whioh  the  orû4 
ament  ifras  traoed  t>y  the  brush  in  free  hand,  without  a  preiiij 
inary  sketch.  In  the  muséum  of  the  Aoropolis  at  Athens,  wne-l 
pe  are  oolleoted  so  many  oupious  remains  of  the  architecture 
of  tne  Pisistratides,  one  fiads  exaoïples  of  the  use  of  three 
différent  procédures. 

As  indioated  even  by  this  diversity,  it  was  necessary  to 
endeàvor  to  lay  that  painting  on  the  marbie  and  to  fix.^it 
there;  on  the  oontrary  was  easier  than  to  apply  it  to  wood 
with  every  chance  of  duration.  This  was  oertaiaiy  done  on  t 
the  structures  of  the  Mycenaean  âges,  where  /food  held  suça 
a  great  place.  Painting  was  at  first  employed  f^r  its  ores-; 
ervative  virtue,  but  at  the  same  time  it  served  to  enlivea 
the  appearanoe  of  buildings  by  the  variety  of  tiie  tones,  û  ; 
that  oovered  the  panels  and  beaais  in  the  interiors  as  on  ong 
façades.  Timber  had  since  lost  much  ground,  but  in  the  pcirts 
of  the  édifice  in  which  it  had  oiaintained  its  places  and  .va-] 
ère  it  was  visible,  it  certainly  was  covered  by  a  coat  ot  p 
paint.  At  the  same  time  that  it  ensured  préservation,  il   ser-* 
ved  to  give  an  appearanoe  that  placed  it  in  harmony  wita  onsi 
entirety  in  which  it  played  its  part.  In  what  remains  of  tae 
marbie  ceilings  of  certain  porticos  hâve  Deen  found  vsr/  ap- 
parent vestiges  of  color  on  the  mouldings  of  the  coffers,  an^ 
sketches  of  certain  motives,  such  as  gold  stars  detached  on 
a  blue  ground.  i/îhere  tne  ceilings  were  of  wood,  the  sajis  to- 
nes  and  the  same  ornaments  must  hâve  beea  applied  on  tae   sa- 
all  beams  forming  those  compartments.  In  the  interiors  of  o 
the  cellas,  in  which  were  exposed  around  the  chryselepûâaui4 
ne  statues  a  number  of  precious  offerings,  objects  of  goli,  ] 
silver  and  ivory,  one  oould  not  fail  to  give  a  décoration  o% 
some  kind  to  the  beams,  that  formed  the  framework  of  the 
iling  above  the  single  or  three  aisles  of  the  sanotuary. 

There  will  be  opportunity  later  to  complète  thèse  briei  iQj 
dications,  when  we  shall  hâve  to  describe  tne  édifices  of  t^ 
the  5  th  century;  but  thèse  now  suffice  to  make  understood 
the  use  that  the  Greek  architect  made  of  those  colors,  t^nat, 
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marK  the  différences  of  âge  or  sexî  Sarths  aad  stoaes,  oniy  1 
the  objects  belonging  to  the  minerai  world  sometimes  hâve  a  ] 
uniform  gray  or  brown  color.  Now  an  édifice  by  the  forma  oi  J 
Hhioh  is  expressed  the  thoaght  of  a  oivilized  people,  an  éd- 
ifice that  the  genius  of  the  aiaster  has  oiodeled  freely  ând 
with  love,  this  expressive  édifice,  the  child  of  both  the 
collective  soûl  and  of  individual  initiative,  is  truly  an   ^ 
organlc  body  opd  a  living  being.  ffhy  did  it  not  also  preseat 
that  variety  of  colors,  which  we  find  in  the  plant  kingdo:u, 
in  the  plant  as  in  the  tree,  in  tne  animal  kingdom,f rom  tiis 
humblest  aoophyte  and  the  smallest  insect  to  the  great  maauii- 
iferas  and  even  to  man?  If  the  temple  did  not  hâve  its  prop- 
er  coloring,  if  it  had  offered  to  the  eye  oniy  the  abstraou 
and  monotènous  whiteness  of  a  stone,  that  everywhere  reaiain- 
ed  like  itself  while'  fulfilling  différent  f^inotions,  accori- 
ing  to  the  place  it  occapied  in  the  building,  the  temple  /o- 
uld  hâve  been  outside  life,  and  that  would  not  hâve  bsea  da- 
sired  by  the  artist,  who  as  the  poet  says,"i3  a  oreator  ait- 
er  God." 

16.  List  of  principal  Doric  Temples  preceding  the  Neac  B: 

In  the  preceding  pages  we  hâve  had  occasion  to  indicate  i 
from  différent  points  of  view  the  peculiarities,  that  cnarao- 
terize  those  of  the  Doric  temples  preceding  the  second  taird 
of  the  5  th  century,  of  which  exist  remains  sufficiently  iai- 
portant,  for  one  to  restore  the  plan  entirely  or  in  part,  1 
define  its  style,  and  up  to  a  certain  point,  fix  its  aés  û/ 
a  probablj?  conjecture.  This  not  a  spécial  nistory  of  arcnit- 
ecture;  we  cannot  then  dévote  hère  to  each  of  thèse  edifioes 
a  monograph  that  would  require  a  lengthy  extension.  .Ve  na\^e 
presented  the  gênerai  theory  of  the  Doric  style  and  the  bis- 
tory  of  the  progress  of  that  art;  ii  will  suffice  to  add  to 
that  a  séries  of  brief  notes,  in  which  will  reappear  as  arr- 
anged  in  the  probable  order  of  time,  ail  the  temples  mention- 
ed  above  and  also  some  others. 

Some  brief  indications  will  there  recall  the  principal  i3a- 
tures  peculiar  to  each  monument,  that  form  its  originalit/.  3 
^or  the  édifices  from  which  we  haye  borroii^ed  our  examples, 
références  will  be  made  to  tne  gênerai  views,  détails  and 
plans  that  hâve  been  given  in  the  course  of  thèse  studies. 
As  for  the  monuments  that  hâve  been  cited,  :we  shall  add  to 
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tùe  meation  made  of  them  some  brief  bibliographioal  aotes, 
that  will  indioate  to  the  reader  the  works  ïq  whioh  theip 
remaias  are  desoribed.  qiinally,  we  shall  inaert  in  this 
list  some  illuatratioas,  i«hose  place  oould  not  be  in  the 
gênerai  explanation,  that  we  hâve  preaented  for  the  methods 
and  prooedopres  ot*  Doeic  architecture. 

Below  ail  Piga.  contained  in  the  Ohapter  terminated  by  ta 
this  list,  we  hâve  indicated  the  source  from  «hich  they  ca:iieJ 
B>it  that  mention  does  not  imply  that  we  hâve  servilely  repro^ 
duoed  the  drawing  of  the  author,  whose  a»uthority  we  invoke  . 
Without  adding  anything  or  altering  the  documents,  that  we 
hâve  plaoed  in  use,  we  hâve  presented  them  in  œost  cases  ia 
a  manner  to  make  them  more  intelligible;  in  brief,  we  hava 
chosen  our  methodsiof  représentation.  Thus  the  temples  rep- 
resented  in  lines  in  works  espeoially  intended  for  archite- 
cts,  hâve  been  rendered  by  us  for  effect,  i.e.,  with  the  sii- j 
adows  comprised  in  taemi    the  reader  will  th^is  muoh  bettsr 
take  into  account  the  character  of  the  forms  of  the  succss- 
sion  of  the  planes.  It  is  the  same  for  the  numerous  aroait- 
ectiiral  détails  to  whioh  we  nave  had  to  call  attention,  for 
example  for  the  bases  and  capitals  of  columns  or  antes;  if 
we  had  snown  them  as  given  by  the  works  from  which  they  .vere 
borrowed,  the  illustrations  would  hâve  been  intelligible  on- 
ly  to  persons  aooustomed  to  the  methods  of  geometrioal  draw- 
ing. We  hâve  plaoed  them  in  perspective;  this  mode  of  presen-^ 
tation  t>epïnits  the  relief  to  be  seen  at  first  sight. 

coAxrse  ot  ^^€'  C^^v^^-r  arc  w,arVeà  \>\^  ax\  aôter^aV.,  ft.X)bre\D\.o  li- 
ons em\>\o^eà  arej^--  F,  t  o^'^^o^^®-*,  ^i  â.\.ro.en.a\0T\3.,  ï,  k    G,  '\(\.\.z^oo- 
VvjimtvAiOb^Votvs  a\.  at\é,\.es 

Beraion  at  Olympia.  Interoolumniations.  ?acade  (begianin^l 
at  left);  10.9';  11.5*';  11.9';  11.75',;  10.52'.  internai  ool- 
umns  at  ends;  IO613'.;  10.7'..  îwo  columns  of  the  portico,  ô 
at  ends,  13  at  sides  (angle  columns  are  oounted  twice  ai^iysji 
Inside  are  two  rows  of  3  columns.  Two  pronaos,  front  and  faâPj 

Pis.  IV;  XII;  XIV;  XXV,2;  XL, 12;  XLII,3,9;  XLVI;  XLVII,25; 
XLVIII;  XLIX;  Pigs.  133,  139,  190,  I9I,  192,  193,  194,  193, 
196,  204. 

On  the  subject  of  the  history  and  arrangement  of  tne  Eîarà- ^ 
ion,  the  changes  that  it  may  hâve  suffered  in  the  course 
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oeaturies,  consult  the  wenioir  of  iVeraicke.  Zur  Gescûiclite  d 
der  HerafoQS,  whicii  forma  tlie  second  part  of  his  Olympiscae 
BeitpHge.  (jahrb.von  Inst.  Archaeol).  1394.  p.  101-114). 

Temple  of  Tiryns.  The  temple  erected  on  tiie  site  of  the 
palace  of  Tiryns  mast  hâve  been  one  of  the  oidest  moaumeots 
of  Dorio  arohlteoture  io  the  Peloponessus,  to  judge  from  tne 
llttle  that  remains  of  it,  by  the  décoration  of  one  of  its 
ornamented  tiles  (Pl.  XLV),  and  by  the  profile  of  its  capit- 
al (Pl.  XXiy,l,2).  This  is  the  most  archaic  in  fora  and  app- 
earanoe,  of  ail  capitals  of  this  order  that  hâve  remained  to 
as.  It  is  distinguished  by  the  width  of  the  abacus;  that  is 
nearly  equal  to  twioe  the  diametep  of  the  upper  part  of  tne 
shaft,  a  proportion  already  sensibly  reduced  in  the  temple 
of  Oorinth,  and  that  one  flnds  again  only  in  the  temple  oï 
Demeter  at  Daestum.  ('Schliemann  and  DSrpfeid.  Tirynthe.  p. 
274-276). 

Temple  of  Hera  at  Argos,  or  ratner  between  Mycenae  and 
Argos.  This  uas  the  principal  religious  centre  of  Argolis; 
there  mast  hâve  been  from  a  very  early  time  an  important  éd- 
ifice; bat  of  the  first  temple  which  was  barned  in  423,  taere 
remains  only  the  sabstractare  in  Cyciopean  masonry.  The  deoth 
of  the  iayer  of  cinders  appears  to  indicate  a  bailding  into 
wûose  constr^iction  wood  entered  for  a  large  part, 

Ch.  laldstein.  Sxoavations  of  the  American  School  of  Atnensj 
at  tne  Heraion  of  Argos.  1392.  c^ew  ïork.  20  pp  +  3  pis. 

Temple  of  Cadacchio  at  Gorfa.  ^,    6.  Right  side,  3  existing; 
columns'  left  side  with  6.  Probably  12  colamas  on  each  side. 
20  flûtes.  ?,  Internai  colamns;  5.8'.;  7.43'.;  7.43'.;  5.3'.  'lo 
rear  pronaos.  Prieze  swithoat  triglyphs,  Moaidings  of  very  oe-] 
caliar  oharacter.  Pediment  qaite  high.  Pis.  XL7II,  3;  aL\^III; 
XLIX,2;  ffigs.  243,  249. 

Ail  that  is  known  of  this  carioas  édifice,  of  whioh  notnifii 
more  remains,  is  due  to  the  gnglish  architect  Kailton.  (Aatii 
of  Athens  and  other  places  in  Greece,  Sicily,  etc.  1330. 

Temple  of  Artemis  ?  at  âyracase.  ?.  6,  0.17.  Monolithic 
columns.  Middle  intercolumniation  3.02'..  Portico  of  pronaos 
présents  an  arrangement  analogoas  to  that  of  temples  G  and  3 
of  Selinonte,  but  without  the  pseudodipteral  arrangement,  i' 
Two  columns  between  the  ends  of  the  «ails  of  the  cella  forai- 
ing  antes.  It  seems  that  the  cella  was  open  at  ûoth  ends. 
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Topografia  aronaeDiogica  di  Siracusa.  p.  24,  379. 

TeiDpie  D  of  Sei-inonte.  i^^.  oc^  C.  13.  20  i'iutes.  Interniii 
ooiuainB;  P.  14.25';  14.4';  14.65'.;  14.4';  14.25'.  îl.  A.  C.  1.. /'. 
Dtaer  iQteroDluaiQiations  14.7'.  PronâDs  deep,  wûere  antes  a 
are  foraied  by  en^aged  coiuaias.  Opistnodoaie  (snose  ineanini^  ■/ 
varies  aoioag  aataors)  for  an  enclosed  rooai,  tnat  forais  tne 
rear  part  of  tûe  ceiia).  l\îo  rear  pronaos.  Arcaitrave  ooicpo- 
sed  of  two  blocks  in  height.  At  tûe  sides,  tne  width  of  tiiz 
portico  approaches  what  it  would  ce  in  the  pseudipterai  ar- 
rangement.  Oornice  with  great  and  sicail  mutuies,  tnat  naye 
aiternateiy  3  and  6  drops  in  front. 

Pis.  XXIV, 4;  16,  17,  13;  XXXII,  11;  XXX7I;  XXX7II,  15; 
XLVII;  X1jIX,6;  u,    3;  Pigs.  212,  227. 

Temple  C  of  Seiinonte.  '^,    6;  C.  17.  ?.  In terooiuainià tien - 
13.95'.;  14.65';  14.9';  14.65';  13-95'..  CE.  A.  13.0';  tnen 

12.  73' and  12.7'.  fne  coiamn^  at  lae   siiss  aavs  dia-LSter: 

,  ,        than 

D.o9  ins  iess  on  tne  façade.  Répétition  of  ooluicns  of  idOi.;- 

before  tne  pronaos,  an  arrangement  also  found  on  teaiples  : 

and  î  of  Seiinonte,  as  well  as  on  tne  Arteoiasion  of  Syracuse. 

Pronaos  tritnoat  antes.  Dpis  thodoire.  Mo  rear  pronaos.  Meco.es 

scaiptared  on  the  frieze  of  tne  orincical  faoade  (?ig.  26i). 

Triglyphs  and  inetopes  naye  very  neariy  tne  sajie  proportions, 

tnat  approaches  the  square  form.  fatales  aiternate  in  lhd 

dimensions  with  3  and  6  drops  in  front. 

por  the  study  of  temple  G,  add  to  Hittorf's  description  : 
tne  information  oontained  in  Motizie  d.  scavi,  1376.  p.  1 . ' 
and  PI.  V;    1332,  p.  325-336,  Pis.  IX,  XX;  1334,  p.  313-33~. 
^itû  tne  last  i^orks  the  excavation  was  completed.  xea  tri;i 
to  ieave  ail  tne  pièces  i^nere  tney  fsii.  Nuierous  iipressioio 
of  carved  stones  rvere  foand  in  tne  excavations  in  1332  an 
give  reason  to  tnink  tnat  tne  temple  ^as  taat  of  Hercules; 
tne  image  of  Hercules  and  of  nis  cluo  are  repeaLed  on  aos: 
of  tnose  ioijiressions.  There  was  in  tae  temple  a  .vorksnoo  o^ 
intaglios. 

Pis.  IV,,4;  VU, 2,  G;  VIII;  XVI;  XXI, 3;  XXIV,  6, 3,  21,  22; 
XXXIII, 13-13;  XL, 13;  XLV;  XLVII, 26;  XLVIII;  XLIX,7;  L,9; 
•?igs.  226,  237. 

*  Temple  of  Hera  ûacinia  on  tne  oromontory  south  of  Grot^is 
in  Italy.  Tnere  remains  today  out  a  single  column,  still  st- 
anding on  tae  reaiains  of  a  suostructure  foraiei  of  ^reat  ciOOKâ 
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ia  regular  but  uûeqaai  courses.  Tne  oniy  desoriptionthat  nas 
been  giveo  af  tais  ruin  is  f^und  in  Pranoois  LeooraïaQt.  u^ 
Grande  Greoe,  Paysages  et  histoire.  Vol.  II,  p.  216-221.  ne 
ex.ract  from  it  what  relates  to  tne  proportions  of  tne  ooi- 
uain,  wùioh  the  autiior  déclares  to  be  more  ancient  tnan  those 
of  the  teoDples  of  Metaponte;  "^the  shaft  nas  l6  flûtes,  nila- 
out  entasis,  but  with  a  diminution  of  ûQore  than  one  sixth. 
The  lower  ciroumf ereace  is  13.4'.,  witn  5»74''  for  diaoïeter. 
ïhe  total  height  of  tne  column  with  its  capital  is  27.2', 
i.e.,  4  3/4  diameters  and  a  small  fraction.  Tnis  is  a  propor- 
tion intermediate  between  tnat  of  the  prsteoded  temple  of 
Artemis  at  Syracuse  and  of  temples  û  and  G  of  Selinonte,  oa 
the  one  hand,  and  on  the  other,  of  that  of  the  great  teiDpie; 
of  Paestum  as  well  as  of  temples  A  and  3  of  Selinonte.  lue 
form  of  the  capital,  the  enormous  extent  of  its  orusned  eon- 
inus,  tne  breadtû  and  tnickness  of  tne  abacus,  ail  tnat  iioo- 
roaches  rather  the  first  group  of  édifices  tnan  tne  ssconà. 
It  is  also  easy  to  prove  on  the  ground,  that  the  temple  dl 
the  Lacinian  promontory  présents  in  its  plan  tnis  unusual 
extension  in  length  witn  relation  to  the  width,  which  is 
the  most  striking  characteristic  of  tne  so  calied  temple  or 
Artemis,  and  in  a  lesser  degree  of  temple  G.  It  is  stated  i 
that  in  the  l6  th  century  the  temple  was  stili  almost  intact 
and  had  43  columns.  .^ow  this  numoer  is  jast  tnat  présenter 
by  temple  G,  due  to  the  double  row  of  its  front  portico.  'jjn- 
sequently,  to  hâve  the  numèer  of  columns  tnat  was  seen  tnere 
oefore  it  furnished  the  materials  for  the  episcopal  palaoe 
of  Cotrone,  it  is  necessary  for  the  temple  of  rîera  to  hava 
likewise  had  17  on  each  side,  and  that  liKe  tne  édifices  '.o 
which  we  nave  compared  it,  tnose  columns  were  doser  on  tas 
latéral  façades  than  on  the  front  and  rear  façades,  so  tnao 
tne  abacuses  of  the  capitals  nearly  toucned. 

"It  results  from  thèse  observations  tnat  the  column  of  ôis 
temple  of  Bera  Lacinia  is  the  most  ancient  example  of  Greci- 
an  architecture  that  exists  on  the  Italian  continent.  Tas  i 
édifice  of  which  it  is  the  last  remnant  can  only  nave  oeen 
oonstruoted  at  about  the  end  of  tne  7  th  or  beginning  of  ôi3 
6  th  centuries." 

»  So  calied  temple  of  Lycian  Apollo  at  liletaponte  (Cniesa 
di  Sansone).  F'.  6,  G.  12  columns.  Height  of  columns  13.4'. 
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Lower  diameter  of  snaft  4.44'.  20  flûtes.  Jimsasioas  ot   eai 
fioe  witii  sabstructure,  13^'  ^   73.3''..  Tûece  *ere  discoverea 
in  tne  paias  ouaièroas  fragmeats  of  terra  cotta  t'aéiags. 

De  Luyaes  and  Debacq.  àietapDnte.  Pis.  7-12.  Lacava.  Tdpd5 
rafla  e  storia  di  Metaponte.  Naples.  1391.  Pis.  2-6.  fionce 
Simone.  Stadi  sugli  avanzi  il  yetaponte.  Bari.  1375. 

Anataec  temple  of  Retapante  ('Tavola  dei  Palladini  or  1^: 
tio  délie  colonne  Palidine).  înere  remain  13  oolanns  on  Lna 
left  side  and  5  on  tne  rignt  side.  Prooaoly  ?.  6,  0.  12  ooi 
aains.  23  fiâtes.  Lower  diameter  of  snaft  3.6'..  Interooluicai 
ations  at  the  sides  vary  froai  9.5  to  9*65'.  l'ûe  pian  aas  no 
been  entirely  restored  (Fi^.  262);  ail  taat  is  kno^n  is,  z:: 
tne  oeiia  was  dividad  into  a  aaos  (37'.  long)  aad  an  opiscro- 
dôme  (12.7'.).  Tûe  arcûitra/a  no  longer  nas  its  oornice;  i  :. 
mast  aave  oeen  t*¥o  courses  in  aeignt.  J'or  tne  loroi  oi  ûiic  j 
capital,  tnere  is  aot  a  perfect  accord  oetwesa  tne  ira-firirS 
of  Debacq  and  tnose  of  Sonte-Simone. 

Plates  IX;  XXIII, 2, 13, 14;  aaV,!;  XLIX,3;  L,13;  ?ig3.  21c, 
223,  235. 

De  Luynes  and  Deoacq.  Metaponte,  dIs.  3-6.  Santé  Siione, 
Studi,  etc.,  pis.  1-4.  Laca/a,  îopograiia.  Dis.  3-13.  ?.3ixi.- 
ne  Mitt.  7ol.  71.  1391.  p.  363. 

•Temple  of  Demster  at  paestui.  F.  6,  3.  13  coiuins.  2>  :.• 
utes.  ?.  Internai  coluDûns,  3.6l,  3.63,  3.62  .3.63,  5. cl'.:. 
Ë.A.O,  S, 63'.  etc.  Tne  coiaans  of  taa  portico  are  vary  aa,.;' 
nt.  Beneatn  tne  acninus  tney  nave  a  gorge  iaooraôai  0/  Iz.j- 
es.  Opistnodome.  N-o  rear  pronaos.  lae  eâifice  .vas  carôain-: 
Duilt  in  tne  6  tn  centar/,  aad  apcears  to  aa/a  oeaa  taor:- 
ugnl/  restored  mue::  later.  îae  antaciaLara  was  taea  eaûircx 
rebailt,  excapô  taa  lowar  part  ot  lae  arcaitrave.  lais  a:::.- 
itra^ra  is  in  two  coursas;  it  aas  drops  uniar  ôaa  irigi/c-::, 
and  it  is  separated  frojj  ona  friaza  oy  a  âouc-e  ioaidia^.  - 
Tne  Grigiypas  ara  foried  01  slaos  iasartai  ia  taa  irieze.    '. 
Tais  terminâtes  at  tne  angles  ^ita  a  part  01  a  satopa.  !:.= 
cornice  is  without  uiutaies.  raa  cornice  nas  an.acaoriai  .::■ 
jection.  Its  soffit  is  dacorated  c^^  coffars  ôaat  are  reje:.'^- 
ed  on  tae  raking  cornicas  of  taa  pedicaat.  raasa  arrange; ri- 
ts  foreign  to  orecian  arcaitactara  pariii  oaa  lc  racosaiz- 
a  restoration  in  taa  ixOiian  pariod  in  taa  antira  portioa  :. 
the  entaolatura  aoova  taa  lowar  coursa  of  taa  aroaitra/e. 
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oolamns.  înia  is  tne  soie  temple  ^aere  stiil  exist  aad  are 
partly  preserved  ttie  t.vo  orders  saperposed  in  the  interior 
oï    tne  ceila.  A  roanl  noie  of  smâil  deptn  iûdicates  tne  pli- 
ces  oï    t.ûe  drops  on  tne  mutuies. 

Tne  ceiling  of  the  ceila  was  at  a  higner  ievei  tnan  tnat 
of  the  portico.  Tnere  caa  be  no  doabt  on  tnat  point;  this 
resQlts  froiii  the  examlnation  of  tûe  retnaining  parts  of  tne 
édifice.  One  wili  later  see  in  temples  of  the  same  arran^eui- 
ent,  bat  of  a  later  epocn,  chat  tne  carpentry  of  tne  roof  d 
and  of  the  ceilings  could  form  tne  satne  entirety;  the  prooor 
tions  adopted  nave  led  to  establisn  the  ceiling  between  trie 
tleoeams  of  the  carpentry  of  the  roof,  and  evea  rigoroasly 
ail  ceilings  of  the  temple  might  nave  oeen  at  tne  same  nei.-- 
ût.  Tnis  is  a  nypotnesis  not  beyond  ail  probaoility;  but  as 
tne  temple  of  Paestum  is  tne  only  one  in  whicn  tne  ini-erai. 
colonnade  remains,  this  conjecture  can  receive  no  direct  oja 
firmation.  B^sides,  tne  System  that  i?e  nave  adopted  for  Lrii 
restoration  of  tne  carpentry  of  Paestum,  may  aiso  hâve  oeen 
applied  to  thèse  less  ancient  tejiples;  înere  is  no  improoi:- 
ility  in  assuming  tnis.  It  is  ^aat  we  snall  saow  later,  ca:- 
ticularly  in  relation  to  the  temple  of  Zeus  aD  Olympia.  A3i- 
ording  to  tne  restoration  presented  by  the  GeemaQ  arcQltecLs 
tne  ceila,  its  floor  oeing  raised  ^itn  regard  to  tnat  or  u>i5 
portico,  woald  oe  tnat  of  ail  parts  of  the  temple  aavins  o::e 
least  neignt. 

Pis.  V;  711,3;  XI7;  XaI,1;  aaI7,7,9;  aX7III;  aXIa;  aaXIi, 
10;  XXXIII,7-9;  XXXIX, 2;  XLI,9;  XL,^;  XLïîI.19;  XL7III;a^I.-, 
12;  L,14;  Pigs.  156,  131,  133,  200,  203,  206,  203,  217,  2/.;, 
229,  231,  233,  24^,  246,  233- 

3o  called  temole  of  Hercules  at  Aériâente.  Tae  most  aaji- 
ent  of  the  temples  of  Agrigente  (l^'ig.  263);  may  nave  oeea 
built  soon  after  tne  foundiné  of  tae  city  (330).  ?.  ô;  3.  1- 
columns  according  to  Oookerell,  13  according  ûo  Durm.  2'-i  Lia 
tes.  On  the  capital  tne  profile  of  the  ecniaus  forms  an  î.Ia- 
le  of  43  degrees. 

Entaolature  high  and  asavp.  proaaos  in  front  and  rear.  J^i 
la  narrow  and  long.  Pis.  XV;  X[jIa,13;  L,13. 

Houel,  Voyage  pittoresque.  Vol.  GV,  pi.  213.  Antiquities 
of  Àthens  and  other  places  in  Greece.  1330,  ?i.  9»  (OocKerei 
Serra  di  ?alco.  Vol.  III,  pis.  13-19.  aiôtorf.  pi.  21,3. 
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KoXe  l.p.o97.  xaaaa  o^  «tvVo'a  are  dea^^aateà  tVv,e  tewipkea. 

\,  2,eua  ?o\»\.eviia  ^\.<\  t\\e  «ivàat  o^  t,t\e  a .  r  :>^G\.\ir  aa  ot  X^e.  moàeri 

ovX^  o^  ^^r^eK-t^»")  .  2,  Qemeter  at\à  viore.  ^era  Lo.c\.t\,\ai.  4.  Son- 

coTà.  5.  v\eTcvji\,ea .  6.  fvàc\ep\.oa.  7.  zevwa  o^A^P^o®»  8»  fla.aXjv 

Old  temple  of  Ataena  on  the  Acropolis  af  Atheas.  P.  6;  z, 
12  ooiaiflQS.  In tercolunûQiatioas,  12.25;15»15;  15»15;  13-15; 
12.25'..  20  flûtes.  The  ouilding  rests  on  a  single  step.  Pron 
and  rear  pronaos.  The  cella  présents  a  very  aonormal  aeran-e- 
ment;  it  is  diviied  in  depth  into  tnree  parts.  Pirst  comas 
tae  naos  properly  so  cailed,  divided  into  tnre  aisies,  ?i. 
XXX,  C;  it  nad  one  internai  ordar.  Behind  are  two  rooms  scni- 
rated  by  a  nall  placed  on  the  axis  itself  of  the  building  (D 
and  s).  Beycînd  tnese  chadibers  is  an  opis  tûodoaie,  a  lar^e  n-.i 
(?).  Tae  statue  of  the  goddess  was  piaced  in  tne  oentral  ils. 
of  the  naos  (o).  Tne  otner  roons  ' D,  3,  F)    served  as  storer- 
ooms;  until  the  completion  of  tne  partnenon,  they  containsi 
tûe  treasures  4)f  Athena.  Tais  is  tne  édifice  xnown  undsr  t,;ie 
name  of  Hecatompedon  in  the  6  tn  and  oeginaing  of  tne  3  t-a  , 
centuries.  Only  tne  foundations  remained  at  tae  time  wnea 
tne  exacaations  were  made,  that  laid  oare  tae  rooK  of  tae 
Acropolis.  Soine  architect)\ral  members  «ère  round  in  place  in 
those  excavations;  otners  had  been  again  employed  as  inateri- 
als  in  tae  enclosing  walls  of  tne  Acropolis.  Tne  comice  wis 
of  marble;  marble  tiles  covered  tne  édifice. 

To  D8rpfeld  is  due  tne  nonor  of  naving  aacovered  tais  édi- 
fice, and  of  having  brought  to  lignt  tne  important  part  z^m 
it  played  on  the  Acropolis  of  pisistratus.  Tae  ideas  thaL  :.3 
has  expressed  on  tnis  subject  hâve  aroused  enouâa  coatrov^r- 
sy,  tnat  it  is  proper  to  give  the  list  of  tae  principal  sci- 
dies  in  whicn  tne  Questions  hâve  oeen  discussed.  Taere  cî i 
be  no  doubts  on  but  two  points.  ?/as  tne  temple  repaired  an-i 
restored  after  tae  second  Médian  war?  Did  i^   remain  after  u 
the  érection  of  the  Srechtheum? 

DSrpfeld,  der  alte  Athena  Temps!  auf  der  Akropolis  (AtniJ. 
Mitt.  1336,  p.  337-351;  1337,  p.  25-6l,  193-211;  1390,  o. 
420-439;  1397,  p.  159-173).  s.  Fetersen  in  tne  same,  1337, 
p.  62-72.  Ant.  Deniûn.  I,  pis.  1,  2.  Penrose,  Principles  o: 
Athenian  Arcni  tecture.  1333.  p.  5-6,  pi.  au'vI.  Also  see  oo.i- 
ection  tn  an  Article  on  the  ancient  partaenon.  Jour.  Heli. 
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Aoropoiis  in  order  to  prépare  the   esplanade  oq  wQich  rose  c 
tae  PartneaoQ.  Tûere  remains  of  tnat  effort  tae  poiygoaai 
«ail,  a  considérable  monument  (?ig.  151).  Aaiong  the  rare  fr- 
agments that  it  is  oelieved  can  oe  attributed  to  tne  temple 
of  Spinhiiaros  are  some  of  tufa  and  some  of  maroie;  tnus  is 
confirmed  tne  statement  of  Herodotus,  according  to  union  t 
tne  Alcmeonides  empioyed  parian  for  "tne  front  part,"  doaou- 
less  tûat  tney  were  coœpelled  èo  do  so  Dy  tneir  contrac.(^/, 
63).  Men  rarely  empioyed  marole  until  then  except  for  sculp- 
ture; it  was  not  without  surprise  and  admiration  tnat  tae/ 
saw  the  arcliitect  of  the  Alcmeonides  use  it  in  tneir  consLr- 
uotion;  laDorious  efforts  and  neavy  expenses  /rere  necessar/ 
to  transport  from  paros  to  Delphi  ail  those  clocks  of  marL^ia. 

By  a  séries  of  calculations  based  on  measuring  tae  fra-^iic- 
nts  01  tne  îen  remaining  triglypns  and  métopes,  iu  is  oeii?.- 
ved  that  tne  dimensions  of  the  temple  were  fixed  in  an  eaoï- 
reiy  approximate  manner.  Measured  on  tne  stylooate,  it  was 
apout  193  ft.  long  by  75o  f"t.  wide,  dimensions  sensiolv  =:- 
aal  to  tnose  of  the  rebuilt  temple.  As  to  tne  internai  ari::..i- 
gement,  notning  could  oe  known. 

îne  columns  were  made  of  drums  eut  from  fine  and  close  -r^- 
ined  tufa,  that  received  inly  a  very  tnis  coating  composai 
of  several  coats  of  milk  of  lime.  Tnese  drums  averaged  1.^7 
to  2.03  ft.  hign,  had  20  flûtes,  and  a  diameter  varying  ï?jz 
4.36  to  5.54'.  A  fragment  of  a  capital  was  louad,  waicn  cer- 
fflits  a  restoration  of  it.  It  iranKly  aas  tne  profile  of  û.ii 
6  tn  century,  tne  hign  abâcus,  a  very  flat  ecainus  witn  a 
strongly  rounfied  edge.  ïne  arcnitrave  /ras  in  two  courses  ii 
aeight.  T-nere  were  found  two  fragments  in  PariàQ  marole  ù: 
tne  fillet  crowniag  it  and  tnat  oore  tae  drops.  Tae  lo/rer  : 
Dlock  nas  disappeared,  taose  great  blocks  01  larole  aaviar 
oeen  reçut  for  other  purposes;  out  is  nas  been  found  in  ULi. 
Gofflparison  01  the  marole  fillet  and  tae  arcaitrave  of  ùai'a 
gives  for  tne  total  neignt  of  tae  architrave  4.  3ô  ib.  ï:izVi 
is  a  pièce  of  a  triglypn  of  ^nite  marole;  tae  neigat  oi'  o.iis 
ineaiDer  must  oe  4.33  ft.  By  tae  examination  of  tne  mutules, 
one  recognizes  t^o  types  of  triglyphs,  one  2.72  and  tae 
2.95  ft.  wide.  Tne  intercoluraniations  were  not  ail  eojai.  '^fi^ 
lions'  neads,  designed  to  serve  as  spouts,  présent  caaraj  .i-"' 
istics  of  archaic  art.  n^rom  a  fratàment  01  a  mouldiat  tnar  2 
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Lower  diaoïeter  of  snait  4.44'.  20  flûtes,  ûimensioas  oï   eai- 
fice  witii  sabstractare,  13^'  ^  73»3'.»  Tûece  *ere  discoverei 
ia  tne  euias  Quaiferous  fragmeots  of  terra  cotta  faéiags. 

De  Luynes  aod  QeDacq.  àietaponte.  Pis.  7-12.  Lacava.  Tdpd5- 
rafia  e  storia  ai  Metaponte.  flapies.  1391.  Pis.  2-6.  ûonte  - 
SiiDDae.  3tadi  sugii  avaozi  il  yetaponte.  Bari.  1375- 

AaDtûep  temple  of  Metaponte  (îavoia  dei  Pailadiai  or  Is;.- 
tio  délie  colonne  Palàdine).  înere  reoûain  13  ^oluiEQS  on  iciz 
left  side  and  5  ^n  tne  rigût  side,  Prooaol/  ?.  6,  0.  12  ozi- 
aiDQS.  23  fiâtes.  Lower  diajieter  of  snaft  3.6'..  Interooluitni- 
ations  at  the  sldes  vary  froai  9-5  to  9.65'.  l'ae  pian  as.s  noi 
Deen  entireiy  restored  (Fi^.  262);  ail  taat  is  kno^n  is,  z:\^' 
tne  celiâ  was  divided  into  a  naos  (37'.  long)  aad  aa  opisc^o- 
dome  (12.7',).  Tne  arcaitrave  ao  longer  aas  its  oornioe;  i. 
mast  aave  oeen  t<ïo  courses  in  aeigat.  J'or  tne  loriL  ot    z:iz   j 
capital,  tnere  is  not  a  perfect  accord  oetweea  the  ira.-iinri 
of  Debacq  and  tnose  of  Sonte-SioiOne. 

Plates  IX;  XXIII, 2, 13, 14;  aaV,1;  XLIX,3;  L,13;  ?igs.  21c, 
220,  233. 

Ds  Luynes  ând  Deoacq.  î-Zetaponte,  ois.  3-6.  Saate  SiiDne, 
Studi,  etc.,  pis.  1-4.  Laca-^a,  TDpoarafia,  cis.  3-13.  r.3i^i-- 
ne  Mitt.  \/oi.  '71.  1391.  o.  363. 

•Temple  of  Demeter  at  paestui.  F.  6,  3.  13  colunas.  2Z    :.- 
ui-es.  ?.  Internai  coiuoùns,  3.6l,  3.6  3,  3.62  .3.63,  5.6l'.":. 
Ë.Â.O,  9,63'.  etc.  Tne  CDlu^as  of  tae  portiez  are  ver/  aa_-i- 
nt.  BeneatQ  tne  ecainus  tney  nave  a  gorge  iac^raûei  0/    I^-^j- 
es.  Dpisthodome.  Mo  rear  pronaos.  Pae  édifice  .vas  cerôai;i-.- 
Duilt  in  tûe  6  ta  ceatur/,  aad  apcears  to  aave  oeen  taor:- 
ugnl/  restored  niac:i  later.  Tae  eataciature  was  taea  entir-rx,; 
rebuilt,  except  tae  lower  part  of  tae  arcaitrav* 
itrave  is  ia  two  courses;  it  aas  arops  uaier 


1 .1  i  i 


a  :■  :  :.  - 


ae  trigi7c^£, 

and  it  is  separateà  froïc  tae  frieze  oy  a  àoucie  ioaiiia:^.  - 
Tae  triglypas  are  foried  di  slaos  iasertad  ia  tae  frieze.  . 
This  terminâtes  at  tae  anales  «ita  a  part  of  a  aetope.  !:.= 
coroice  is  without  aiutuies.  Pae  coraice  aas  an.acaorial  ^r:- 
jection.  Its  soffit  is  decoratei  c/  coffers  taat  are  rsje:.'^- 
ed  on  tae  rakiag  coraices  of  tae  peàiceat.  paese  arraa^ern- 
ts  foreiga  to  orecian  arcaitectare  ceriit  oae  to  rscosaizr 
a  restoration  in  tae  nOiian  period  ia  tae  eatjre  portioa  :. 
tae  eataoiature  aoove  tae  lower  course  zi    tae  arcaitra/î. 
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i'ne  arrcini4c.rieiit  preseatel  oy  ine  pronaas  cc^'d^ins  amtirij. 
tae  aci-aai  cDûditiDQ  3at:;te3tei  ID  ^a^^dv^eli::^  iina  lo  biorju 
Lw3  very  iifierenL  ccs  CDrati  Dns.  Before  Lae  ^nlrance  of  L.. 
3elia  are  cDiuoiQS  wiLii  24  fiaCes  aai  oases,  .vaûse  caoïLai^ 
ûave  QDt  oeen  fou ad;  il  is  a  du  KQûrfa  Lj  waao  orier  tne/  l. 
Dû'é,ed,  It  is  possiole  taat  Lney  aaCe  troin  La 3  iate  resior.. 
ioQ,  and  LûaL  tae  enLire  rrooL  partira  3f  La-:;  ouiidinç:  aia/ 
nave  tnea  receivea  a  new  arran^eiLeaL.  In  an  y  ^ase,  ta  ers  v 
never  a  rear  prDnaos. 

Pis.  •aX7I,9-12;  "XLVII,14;  XlVIII;  /;LIX,9;  -.,11;  ?iê3.  21 

215,  223. 

TeaipieS  at  SeiinonLe.?'.  6;  0.  14  cDiamns.  ? .  Intercoia: 
latiDns,  14. $3,  14.63,  15.15,  14.63,  14.43'.  i.A.C  1^-^:, 
13.1'.  eCj.  Oelia  ^ery  narrow.  latéral  govlizDo  aave  neari. 
tae  widcn  of  La  ose  of  tne  pseadodioterai.  N^o  rear  oroaaDS. 
Métopes  scuipLared  on  Lae  frieze  of  tae  l'aoada. 

Pis.  "AVI;  XXr7,5,13,  19,20;  aAX7l;  aZX^iI;  ï..[a^J1lL]  /.i.L,-- 
XLjVII,23;  Xu^ril;  XûIX;10;  ?i&s.  219,  225,  ^j-i. 

renipie  T  aô  Seiiaonte.  J.  3;  3.  17  ooiaiias,  aocordia-:  - 
HitLorf,  16  aocording  to  OourLepee.  In  Las  laoerior  are  :. 
rorfs  01  13  colaiDns  acoordias  to  HioLori,  9  ao:;oriia^  ld  .. . 
rtepea  (?i^.  264).  Tais  oe^ipie  is  one  or'  Lac  iar^esL  Lna. 
tae  a  noie  a  ts  puiit,  and  oiay  peraa 
terai.  Ils  wide  porticos  ciaoe  au 


j.  ;i, 


La: 


O  c 


r/ioe  0:  Las 


ac 


an  area  of  27,963  sq.  il.  lae  edifi'je  naasarej  -rtita  tae  Sj 
structore  is  392'  ionp:  oy  ±75'  wide.  Prona^s  eaoiosei  cy  .. 
oolamns  on  tarée  sides.  Pear  pronaos.  vû^i-^LriioLion  lates  . 
t  w  0  e  0  0  3  a  s .  Tne  façade  i  s  Lae  0  i  d  e  s  t  part  a  .1  a  i  s  0  0  îi  l  e  ^  c  j  -■ 
n  3  0  u  3  (^  i  t  a  L  e  :ii  p  i  e  3  3  and  3 .  Tae  0  0  a  s  L  r  a  3 1 1 0  a  3  e  e  i  s  l  o  a  i  /  _ 
oeen  i  n  l  e  r  r  a  p  1 3  a ,  tnea  r  e  s  a  n  e  d  i  a  tae  5  "^^  0  e  ;!  t  a  r  y  ,  .v  a  e  a  . 
pie  3  was  oaiit.  very  iiarKed  differeaces  disLin-aisa  tae  : 
aiQns  of  tae  principal  façade,  of  tae  iaLerai  l'acaaes  ana  : 
tae  pronaos  from  Lnose  ot  Lae  rear  façade  an:  oi  Lae  rea." 
proaaos. 

Pis.  XVII;  XXXI  1,5-9;  XL  71 1,11;  XLv^III;  XuIX,ll;  3,1^; 
H^ias.  232,  264. 

3o    caiied    teiupie    of    Poséidon    aL    PaesLjii.     Pacaae    laLei^j' 
u  m  n  i  a  t  i  0  n  s  ;     14.2;     14.64;     14.04;     1  -* .  0  4  ;     i.  4 .  2  '  . 

S  ides;    in  Lercoiaiiuiia  Lions    aL    angles    13.  ~^';    Ouiiers    14»  2-^' 
Nuinber    of    coiuinns    of    porLico    6    x    il.     Ia:eri3r,    3    ro.v 


J   L 


491 
colaains.  Tni3  is  tne  sole  temple  ^nere  stiil  exist  and  are 
partly  preser/ed  the  t.vo  orders  saperposed  in  tne  interior 
of  the  cella.  A  round  noie  of  small  deptn  indicatea  tne  piè- 
ces of  tne  drops  on  tne  mutales. 

'Tne  oeiling  of  tiae  cella  was  at  a  ûigner  ievel  tnan  tnat 
of  the  portico.  There  can  be  no  doabt  on  tnat  point;  this 
resalts  from  the  examination  of  the  remaining  parts  of  tne 
édifice.  One  will  later  see  in  temples  of  the  same  arrangeai- 
ent, but  of  a  later  epocn,  Lhat  tne  carpentry  of  tne  roof  a 
and  of  the  ceilings  could  form  tne  same  entirety;  the  prooDr 
tions  adopted  nave  led  to  establisn  the  ceiling  between  trie 
tieoeams  of  the  carpentry  of  the  roof,  and  evea  rigorously 
ail  ceilings  of  the  temple  might  nave  been  at  tne  same  nei— 
nt.  Tnis  is  a  hypotnesis  not  beyond  ail  probaoility;  but  as 
tne  temple  of  Paestum  is  tne  only  one  in  whicn  tne  interai^ 
colonnade  remains,  this  conjecture  can  receive  no  direct  cja 
firmation.  b^sï^ss,  tne  systeaû  tnat  we  nave  adopoed  for  lub 
restoration  of  tne  carpentry  of  Paestum,  may  aiso  hâve  oeea 
applied  to  thèse  less  ancienfc  tejiples;  îners  is  no  improci:- 
ility  in  assuming  tnis.  It  is  wnat  we  snail  saow  later,  q^'j- 
ticularly  in  relation  to  the  temple  of  Zeus  at,  Olympia.  Aoi- 
ording  to  tne  restoration  presented  oy  tne  Germaû  :aroQiteet3 
tne  cella,  its  fioor  oeing  raised  ^itn  regard  to  tnat  or  oaî 
portico,  would  be  tnat  of  ail  parts  of  the  teiaple  aavins  o.cc 
least  aeignt. 

Pis.  7;  VII,  3;  XIV;  XaI,1;  XXIV,  7, 9;  XXVIII;  XXIX;  XXXH, 
10;  XXXIII, 7-9;  XXXIX, 2;  XLI,9;  XL,^;  XLVII,19;  XLVIII;aLL., 
12;  L,14;  Pigs.  156,  131,  133,  200,  203,  206,  203,  217,  2/.3, 
229,  231,  233,  24,,  246,  233- 

3o  called  temole  of  Hercules  at  Agri^eate.  îae  most,  a.i-i- 
ent  of  the  temples  of  Agrigente  (?ig.  263);  may  nave  oeea 
built  sooa  after  tne  foundiné  of  tne  city  (330).  ?■•  6;  C.  '^■-•- 
columns  according  to  Oockereil,  13  according  ûo  Durm.  24  l ij 
tes.  On  the  capital  tne  profile  of  the  ecninus  forms  an  î.:^- 
le  of  43  degrees. 

Sntaplature  high  and  neavg.  proaaos  in  front  and  rear.  J^i 
la  narrow  and  long.  Pis.  XV;  XLIa,13;  lj,13. 

Houel,  Voyage  pittoresque.  Vol.  GV,  pi.  213.  Antiquitiei 
of  Athens  and  other  places  in  Greece.  1330,  ?i.  9.  (Oocierei 
Serra  di  Paico.  Vol.  III,  pis.  13-19.  nittorf.  pi.  21,3» 
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)(o\e  l.v.S^T.  xcmea  \i\i  «tv\c\v  are  àe«\,tatv\eà  t,\ve  \exfc^4ea. 
1»  leuô  ?o\.\.6vka  ^\<v  \\\.^    aiVâ^at  o^  X\ve  B.r>M3\uraa  ot  ^^e.  vaoàera 

corà,  5.  ^ercvfcXea.  6«  i^dc\ev\.oa.  7»  Tievis  o^»è^V^oa.  8.  Paator 
atvd.  çoWax.  9.  \iev\vaeB\,oa . 

Old  temple  of  Atiiena  oq  the  Aoropolis  at*  Athens.  P.  6;  c, 
12  ooluaiQS.  InteroolamatatioQs,  12.25;15»15;  15.15;  15»15; 
12.25'..  20  flûtes.  The  buildiag  rests  on  a  siagle  step.  Proat 
aod  rear  proaaos.  The  cella  présents  a  very  aûaormal  aeran&e- 
méat;  it  is  divlded  in  depth  into  three  parts,  ffirst  cornes 
the  naos  properly  so  cailed,  dlvided  ioto  tnre  aisies,  PI. 
XXX,  C;  it  had  one  internai  order.  Behind  are  two  rooœs  sepâ- 
rated  by  a  hall  placed  on  the  axis  itself  of  the  building  (û 
and  s).  Beyand  thèse  ohambers  is  an  opisthodoiiie,  a  large  naii 
(?).  îhe  statue  of  the  goddess  was  placed  ia  tne  central  aislej 
of  the  naos  (o).  Tne  other  rooms  * D,  3,  ?)    served  as  storer-  j 
ooms;  until  the  completion  of  tae  partnenon,  they  containea 
tûe  treasures  êî   Athena.  îhis  is  the  édifice  icnown  under  tae 
nâ'jie  of  Hecatofflpedon  in  the  6  th  and  oeginning  of  tae  5  ^^ 
centuries.  Only  the  foundations  remained  at  tne  tioie  when 
the  exacaations  were  made,  that  laid  oare  tne  rock  of  tae 
Acropolis.  Soffle  architect)iral  members  were  lound  in  place  iti 
those  excavations;  otners  had  Deen  again  employed  as  materi- 
als  in  the  enclosing  walls  of  the  Acropolis.  Tae  cornice  was 
of  marble;  marble  tiles  covered  tiie  édifice. 

To  Dflrpfeld  is  due  the  honor  of  having  uncovered  this  eii- 
fice,  and  of  having  brought  to  ligat  tne  important  part  tnat 
it  played  on  the  Acropolis  of  pisistratus.  îne  ideas  thaï  ne 
has  expressed  on  this  subject  hâve  aroused  enougn  coatrovec- 
sy,  that  it  is  proper  to  give  the  list  of  tne  principal  sûu- 
dies  in  which  the  Questions  hâve  oeen  disoussed.  Tûere  câa 
be  no  doubts  on  but  two  points.  Was  the  temple  repaired  aa:i 
restored  after  tne  second  fiedian  war?  Did  ii   remain  after  & 
the  érection  of  the  Srechtheum? 

DÔrpfeld,  der  alte  Athena  Tempe!  auf  der  Akropolis  (Atnan. 
«itt.  1336,  p.  337-351;  1337,  p.  25-61,  190-211;  1390,  d. 
420-439;  1397,  p.  159-173).  S.  Petersen  in  the  same.  1337, 
p.  62-72.  Ant.  Denkm.  I,  pis.  1,  2.  Penrose,  Principles  oi 
Athenian  Architecture.  1333.  p.  5-6,  pi.  XLVI.  Also  see  0D,i- 
eotion  ia  an  Article  on  the  ancient  parthenon.  Jour.  Heil. 
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Topografiâ  archaeDlogioa  di  Siracusa.  p.  24,  379. 

Temple  D  of  Setinonte.  P.  boi    G.  13.  20  fiâtes.  Internai 
coiumnB;  P.  14.25'.;  14.4';  14.63'.;  14.4';  14.25'.  g.A.C.l4.2'| 
Other  interoDlumûiations  14.7'.  PPonaDS  deep,  waere  aotes  d 
are  formed  by  engaged  oDluoins.  Opisthodooie  (iiûose  aieaQing  / 
varies  among  aathors)  for  an  enciosed  rooai,  tnat  forins  the 
rear  part  of  tiie  oeiia).  tîo  rear  pronaos.  Arciiitrave  compo- 
sed  of  two  biocks  in  height.  At  the  sides,  the  width  of  tiie 
portioo  approacJaes  what  it  «ould  be  in  the  pseudipterai  ar- 
rangement. Gornice  with  great  and  saiail  mutuies,  that  nave 
alternately  3  and  6  drops  in  front. 

Pis.  XXIV,4;  16,  17,  13;  XXXII,  11;  XXX7I;  XXXVII.  15; 
XLVII;  X[iIX,6;  L,    3;  Pigs.  212.  227. 

Temple  G  of  peiinonte.  1?.  6;  G.  17.  ?.  Intercolumniâbiona 
13.95'.;  14.65';  14.9';  14.65';  13.95'..  CE.  A.  13.3';  then 

12. 73'and  12.7'.  Tûe  ooiamns  at  the  sides  nava  diameter.- 

X  ,        tùan 

0.69  ins  less  on  the  façade.  Répétition  of  ooiatcns  of  faodaa 

before  the  pronaos,  an  arrangement  also  found  on  teaiples  3 

and  T  of  Selinonte,  as  inell  as  on  the  Artemesion  of  3.yrâca3e. 

Pronaos  tritnoat  antes.  Gpisthodoane.  ^o   rear  pronaos.  Metooes 

scaiptared  on  the  frieze  of  the  prinoipal  façade  (?ig.  26l). 

Triglyphs  and  métopes  hâve  very  neariy  the  same  proportions, 

that  approaohes  the  square  form.  Matules  aiternate  in  iho 

dimensions  ï?ith  3  and  6  drops  in  front. 

?or  the  stady  of  temple  G,  add  to  Bittorf's  description  : 
the  information  oontained  in  .^btizie  d.  scavi,  1376.  p.  1)7 
and  PI.  V;  1332,  p.  325-336,  Pis.  IX,  XX;  1334,  p.  313-33o. 
iVita  the  last  works  the  excavation  was  compieted.  yien  tnsa 
to  leave  ail  tne  pièces  nnere  they  feii.  MujQerous  impressioas 
of  oarved  stones  were  foand  in  tne  excavations  in  1332  sini 
give  reason  to  think  that  tne  teiDpIe  /ras  taat  of  Hercules; 
the  ioQage  of  Heroales  and  of  nis  club  are  repeaLed  on  idosi- 
of  tnose  imjiressions.  There  was  in  tne  tempie  a  ivorksûop  3i 
intagiios. 

Pis.  IV.,4;  711,2;  G;  7III;  XVI;  XXI, 3;  XXIV,  6, 3, 21, 22;  " 
XXXIII, 13-13;  XL, 13;  XbV;  XLVII,26;  XLVIII;  AbIX,7;  L,9; 
•Pigs.  226,  237. 

*  Temple  of  Hera  Lacinia  on  the  prosiontory  south  of  Grotona 
in  Italy.  Tnere  remains  today  but  a  single  column,  still  st- 
anding on  tne  remains  of  a  suostraoture  formed  of  great  oj-OOKS 
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la  reguiar  bat  aaegaal  courses.  The  ooly  desoriptioQthat  oas 
beeQ  giveo  »iJ  this  ruio  is  f!ound  in  Pranoois  LeooroiaQt.  La 
Grande  Greoe,  Paysages  et  histoire.  Vol.  II,  p.  216-221.  He 
ex. raot  from  it  what  relates  to  the  proportioûs  of  the  ooi- 
aaia,  ivhich  the  author  déclares  to  be  more  aocleot  than  those 
of  the  temples  of  Metaponte;  '^the  shaft  nas  l6  flûtes,  jfith- 
out  eatasis,  bat  with  a  diminution  of  more  than  one  sixth. 
The  lower  cirouaif erenoe  is  13.4'.,  with  5.74'  for  diameter. 
îhe  total  height  of  the  coluain  with  its  capital  is  27.2', 
i.e.,  4  3/4  diameters  aad  a  small  fraction.  This  is  a  propor- 
tion intermediate  between  that  of  the  pretended  temple  of 
Artemis  at  Syracuse  and  of  temples  û  and  G  of  Seiinonte,  oq 
the  one  hand,  and  on  the  other,  of  that  of  the  great  temple 
of  Paestum  as  well  as  of  temples  A  and  3  of  Seiinonte.  îne 
form  of  the  capital,  the  enormous  extent  of  its  crushed  ecn- 
inus,  tne  breadtû  and  thickness  of  the  abacus,  ail  tnat  apo- 
roaches  rather  the  first  group  of  édifices  than  the  second. 
It  is  also  easy  to  prove  on  the  ground,  that  the  temple  oi 
the  Lacinian  promontory  présents  in  its  plan  this  unusual 
extension  in  length  with  relation  to  the  width,  which  is 
the  most  striking  characteristic  of  the  so  cailed  temple  oï 
Artemis,  and  in  a  lesser  degree  of  temple  G.  It  is  stated  t 
that  in  the  l6  th  century  the  temple  was  still  almost  intact 
and  had  43  columns.  îïJow  this  number  is  jast  tnat  presentea 
by  temple  G,  due  to  the  Ôouble  row  of  its  front  portico.  C3n-' 
sequently,  to  hâve  the  numèer  of  columns  tnat  was  seen  there 
before  it  farnished  the  materials  for  the  episcopal  palace 
of  Cotrone,  it  is  necessary  for  tne  temple  of  Bera  to  hava 
likewise  had  17  on  each  side,  and  that  like  tne  édifices  lo 
which  we  hâve  compared  it,  those  columns  were  doser  on  tae 
latéral  façades  than  on  the  front  and  rear  façades,  so  tnat 
the  abacuses  of  the  capitals  nearly  touched. 

"It  results  from  thèse  observations  tnat  the  colamn  of  tne 
temple  of  Hera  Lacinia  is  the  most  ancient  example  of  Greci- 
an  architecture  that  exists  on  the  Italian  continent.  Tne  i 
édifice  of  which  it  is  the  last  remnant  can  only  hâve  oeen 
constructed  at  about  the  end  of  the  7  th  or  beginniag  of  tas 
6  th  centuries." 

»  3o  cailed  temple  of  Lycian  Apollo  at  lietaponte  (Chiesa 
di  Sansone).  F.  6,  G.  12  columns.  Height  of  columns  13.4'. 
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Lower  diameter  of  saaft  4.44'.  2D  flûtes.  Dimensioas  Df  edi- 
fioe  fith  sQbstracture,  13^'.  ^  73«3'..  Tûece  *ere  discoverei 
io  tû6  irnias  numërous  fragmeats  of  terra  cotta  fafiiûgs. 

De  Luynes  aad  Oebaoq.  MetapDnte.  Pis.  7-12.  Laoava.  Topog- 
rafia  e  storia  di  Metaponte.  Naples.  1991.  Pis.  2-6.  fîlonte  - 
Simone.  3tudi  sagli  avançai  di  yetaponte.  Bari.  1375. 

Anothei?  tenapie  of  Metaponte  (Tavola  dei  Pailadini  or  Tsi,- 
tio  délie  colonne  Palàdine).  îiiere  remâin  13  ooIuoiqs  on  tae 
left  side  aod  5  on  tiie  rigiat  aide.  Prooably  P.  6,  0.  12  oDi- 
amns.  23  flûtes.  Lower  diaaieter  of  saaft  3*6'..  Intercoluicai- 
ations  at  the  sides  vary  from  9.5  to  9-65''.  Tûe  plan  aas  nol 
been  eatirely  restored  (Fig.  262);  ail  taat  is  known  is,  t,:iat 
tne  oella  was  divided  into  a  aaos  (37'.  long)  and  aa  opisLriD- 
dome  (12.7'.).  Tae  arcaitrave  no  longer  aas  its  coraice;  iô 
must  hâve  been  t«o  courses  in  neigat.  ?ov   tne  form  of  une  o 
capital,  tnere  is  not  a  perfeot  accord  oetwesa  the  arâifinis 
of  Debaoq  and  tnose  of  3onte-3imone. 

Plates  IX;  XXIII, 2, 13, 14;  aa7,1;  XLIX,3;  L,13;  Jigs.  21c, 
223,  235. 

De  Luynes  and  Debacq.  Metaponte,  pis.  3-6.  3aate  Simone, 
Studi,  etc.  ,  pis.  1-4.  ûaca/a,  Topografia,  pis.  3-1j.  ?.3ii3j- 
ae  Mitt.  701.  71.  1391.  p.  363. 

Temple  of  Demeter  at  paestum.  ?.  6;  0.  13  colunas.  2j   fa- 
utes. ?.  Internai  columas,  3.6l,  3.63,  3.62  .3.63,  5.6l'.  i 
S.A.C,  S. 63'.  etc.  Tûe  columas  of  tae  portico  are  ver/  aajis- 
nt.  Beneatn  tne  ecainus  taey  aave  a  gorge  iecoraLed  0/  ].ei/- 
es.  Dpisthodome.  N-o  rear  pronaos.  îàe  édifice  wâs  certain^/ 
Duilt  in  the  6  th.   centur?,  aad  appears  to  aave  oeen  taorj- 
ugnly  restored  muca  later.  Tne  eataciaLare  was  tûea  enûirsi/ 
rebuilt,  excepi-  tne  lower  pari,  of  tae  arcait-rave.  lais  arj.i- 
itrave  is  in  two  courses;  it  aas  drops  under  une  trigiyc^s, 
and  it  is  separated  from  tae  frieze  oy  a  âouole  iouidiak.  I 
Tae  briglypas  are  foried  01  slaos  iaserted  ia  tae  frieze.  I 
Tais  terminâtes  at  tae  angles  «ita  a  part  of  a  métope.  lac 
cornice  is  without  mutules.  Tne  coraice  àas  an-^aonormal  pro- 
jection. Its  soffit  is  decorated  cy  coffers  ûaat  are  rsjeiû- 
ed  on  tae  raking  cornices  of  tae  pedicent.  Taese  arraagaiea- 
ts  foreign  to  Grecian  arcaitecCure  permit  oae  lo  recogaiz^ 
a  restoration  in  tae  Rojian  period  in  tae  eatire  portioa  :: 
Lhe  entablature  aoove  tae  lower  course  01  tae  arcaii-raye. 
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Tiie  arrangement  presented  by  the  pronaas  reinaias  uaosrtaia, 
Tne  actaai  cDnditioxi  suggested  to   Lagardette  and  ta  Labrouste 
two  7ery  différent  restorations.  Before  tne  entrance  of  tû~ 
celia  are  GDlumns  witii  24  fiâtes  and  oases,  wnose  capitals 
hâve  not  been  found;  it  is  not  known  to   wriat  order  they  oei- 
Dnged.  It  is  possible  tiiat  tùey  date  from  the  late  restorat- 
ion,  and  tiiat  tne  entire  front  portion  of  tne  building  ma/ 
nave  tnen  received  a  ne/f  arrangement.  In  any  case,  there  -vas 
never  a  rear  pronaos. 

Pis.  XX7I,9-12;  XLVII,14;  XLVIII;  àLIX.9;  L,11;  Pigs.  213, 
215.  223.^ 

Templei  at  Selinonte.?.  6;  C.  14  colamns.  ?.    InterooiuDn- 
iations,  14.13.  14.63,  15.15,  14.63,  14.43'..  S.A.C.  14.  73, 
13.1'.  etc.  Oella  very  narrow.  latéral  portioos  hâve  nearl/ 
the  width  of  those  of  the  pseudodipteral.  îïo  rear  pronaos. 
Métopes  scalptared  on  the  frieze  of  the  façade. 

Pis.'  XVI;  XXI7,5,10,19,20;  XXX7I;  XXXVII;  XXXVIII;  aLI,c; 
XLVII,23;  XL7III;  XLIX;ïO;  ?igs.  219,  225,  234. 

Temple  î  at  Selinonte.  ?.  3;  C.  17  colaoïas,  acoordin^  00 
Hittorf,  16  aocording  to  Courtepee.  In  tne  interior  are  e,.v: 
rows  of  10  colamns  accopding  to  Hittorf,  9  aocording  to  Zod- 
rtepee  (?ig.  264).  This  temple  is  one  of  the  iargest  taa^  •: 
the  ancients  built,  and  may  perhaps  be  regarded  aB  pseadoiic- 
terai.  Its  wide  poptioos  place  at  tne  service  of  Lne  puoli: 
an  area  of  27,963  sq.  ft.  Tne  édifice  measnred  wita  the  sao- 
structore  is  392'  long  by  175'  wide.  Pronaos  enclosed  oy  j 
columns  on  three  sides.  Rear  pronaos.  ÇoastDiction  dates  icdû 
two  epocns.  The  façade  is  the  oidest  part  and  is  contemporà- 
neous  witn  temples  G  and  D.  Tae  construction  seens  to  aave 
been  interrupted,  tnen  resumed  in  tas  5  tn  ceatary,  Hiien.    zzi- 
pie  R  was  built.  7ery  marked  différences  distingaish  the  :;ol- 
umns  of  tne  principal  façade,  of  the  latéral  façades  ani  O- 
tne  pronaos  from  those  of  the  rear  façade  ani"  01  tne  rear  c 
pronaos. 

Pis.  XVII;  XXXII, 5-9;  XLVII,11;  XLVIII;  XLIX.ll;  L,13; 
Pigs.  232,  264. 

3o  called  temple  of  Poséidon  at  Paestum.  ?acade  iatercDÎ- 
umniations;  14.2;  14.64;  14.64;  1^.64;  14.2'. 

Sides;  in  tercolumniations  ai,  angles  13.9';  otners  14^23'.  ^ 
iMumber  of  colamns  of  portico  6  x  11.  Interior,  2  rows  of  '' 
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oolainns.  Thia  is  tne  sole  temple  wûere  still  exist  and  are 
partly  preserved  the  tivo  orders  saperposed  in  the  interior 
of  the  cella.  A  roand  hole  of  small  deptii  iadioates  the  pla- 
ces of  tûe  drops  oa  the  mutules. 

The  oeiling  of  the  cella  was  at  a  higher  level  thaa  that 
of  the  portico.  There  cao  be  ao  doubt  on  that  point;  this 
results  from  the  examination  of  the  remaining  parts  of  the 
édifice.  One  will  later  see  in  temples  of  the  same  arran^ein- 
ent,  but  of  a  later  epoch,  that  tne  carpentry  of  tne  roof  a 
and  of  the  ceilings  could  form  the  same  entirety;  the  propor- 
tions adopted  hâve  led  to  establish  the  ceiling  between  tne 
tiebeams  of  the  carpentry  of  the  roof,  and  evea  rigorously 
ail  ceilings  of  the  temple  might  nave  been  at  tne  same  heii- 
ht.  This  is  a  hypothesis  not  beyond  ail  probability;  but  as 
the  temple  of  Ëaestum  is  tne  only  one  in  whicn  tne  internai 
colonnade  remains,  this  conjecture  can  receive  no  direct  con- 
firmation. B^sides,  tne  System  that  we  nave  adopted  for  tas 
restoration  of  tne  carpentry  of  Paestum,  may  also  hâve  oeea 
applied  to  thèse  less  ancient  tejiples;  înere  is  no  improoao- 
ility  in  assuming  this.  It  is  »nat  we  shail  snow  later,  par- 
ticularly  in  relation  to  the  temple  of  Zens  at  Olympia.  Aoo- 
ording  to  tne  restoration  presented  by  the  Geemaa  larcûitescs, 
the  cella,  its  floor  being  raised  witn  regard  to  that  of  tas 
portico,  would  be  that  of  àll  parts  of  the  temple  aaving  tne 
least  neight. 

Pis.  7.;  VII, 3;  XIV;  XXI, 1;  XXIV, 7,9;  XXVIII;  XXIX;  XXXII, 
10;  XXXIII, 7-9;  XXXIX,  2;  XLI,9;  XL,^;  XLïïI,19;  XLVIII;  XLI.., 
12;  L,14;  Pigs.  156,  131,  133,  200,  203,  20ô,  203,  217,  2o, 
229,  231,  233,  24,,  246,  235- 

3o  called  temple  of  Hercules  at  Agrigeate.  Tae  most  aaci- 
ent  of  the  temples  of  Agrigente  (ffig.  263);  may  nave  oeen 
built  soon  after  the  foanding  of  the  city  (330).  ?.    6;  0.  1^ 
columns  according  to  Gookereil,  13  acoording  00  Durm.  24  liU-j 
tes.  On  the  capital  tne  profile  of  the  ecninus  forms  an  aax- 
le  of  43  degrees. 

Sntablature  high  and  aqavp.  pronaos  in  front  and  rear.  Cel- 
la narrow  and  long.  Pis.  XV;  X!jIa,13;  L,13. 

Houel,  Voyage  pittoresque.  Vol.  6V,  pi.  213.  Antiquities 
of  Athens  and  other  places  in  Greece.  1330,  Pi.  9»  (OocKerall 
Serra  di  Palco.  Vol.  III,  pis.  13-19.  Hittorf.  pi.  21,5- 
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KoXe    i.p.5'ôT.    Koiwtft»    ^%    «\v\o\v    are    àeô\.tauteâ.    X\vc    temp^ea. 

coTà.    5.    Tf^ercviiVea.    6»    i^ac'Vev'^o*-    '^  •    zaua    oY^mçjxoa.    8.    (iaator     ] 

î 

at\à  çoWvix,  9.  fte\>\vaeetoa,  l 

Old  temple  of  Ataena  on  the  Acpopolis  af  Athens.  P.  6;  G,  i 
12  oolumQS.  IntercolumQiatioQs,  12.25;15.15;  15.15;  15.15;   | 
12.25'..  20  flûtes.  The  bulidiag  rests  on   a  single  step.  Front 
aod  reap  proaaos.  The  cella  présents  a  very  aDnormal  aeraage- 
meat;  it  is  divided  in  depth  into  tarée  parts.  First  cornes   '\ 
the  naos  properly  so  cailed,  divided  into  tare  aisies,  PI.   j 
XXX,  C;  it  had  one  internai  order.  Behind  are  two  rooais  sepa- 
rated  by  a  hall  placed  on  the  axis  itself  of  the  buildiag  (d 
and  s).  Beyand  thèse  chambers  is  an  opisthodoaie,  a  large  naii 
(?).  îhe  statue  of  the  goddess  was  placed  in  tne  central  aisle; 
of  the  naos  (c).  Tne  other  rooais  'D,  3,  P)  served  as  storer- 
ooms;  until  the  completion  of  tne  partnenon,  they  ooatainei 
tne  treasures  6f  Athena.  îhis  is  tne  édifice  xnown  undsr  tae 
name  of  Heoatompedon  in  the  6  th  and  oeginning  of  tne  5  tn  , 
centuries.  Only  the  foundations  remained  at  tne  time  Yiaen. 
tae  exacaations  were  made,  that  laid  oare  tne  rock  of  tae 
Acropolis.  Sooie  architect)iral  members  were  lound  in  place  in 
those  excavations;  otners  had  Deen  again  employed  as  materi- 
als  in  the  enclosing  walls  of  tne  Acropolis.  Tne  cornice  was 
of  marble;  marble  tiles  covered  tne  édifice. 

To  Dflrpfeld  is  due  the  honor  of  having  uncovered  this  eii- 
fioe,  and  of  having  brought  to  lignt  tae  important  part  taat 
it  played  on  the  Acropolis  of  pisistratus.  Tne  ideas  that  ne 
has  expressed  on  this  subject  hâve  aroasad  enougn  coatrover- 
sy,  that  it  is  proper  to  give  the  list  of  tne  principal  sca- 
dies  in  which  the  Questions  hâve  oeen  disoussed.  îaere  can 
be  no  doubts  on  but  two  points,  ffas  the  temple  repaired  an:i 
restored  after  tne  second  Hedian  war?  Did  iu  remain  after  ^ 
the  érection  of  the  Srechtheum? 

DiJrpfeld,  der  alte  Athena  Tempe!  auf  der  Akropolis  (Atnen. 
Mitt.  1336,  p.  337-351;  1337,  p.  25-61,  190-211;  1390,  d. 
420-439;  1397,  p.  159-173).  s.  Petersen  in  the  same,  1337, 
p.  62-72.  Ant.  Denkm.  I,  pis.  1,  2.  Penrose,  principles  oi 
Athenian  Architecture.  1333.  p.  5-6,  pi.  XuVI.  Also  see  od,i- 
eotion  in  an  Article  on  the  ancient  partnenon.  Jour.  Hell. 
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Studies.  1891,  p.  291-29^.  &.    Curtlus  aooepts  tiie  ideas  ot' 
Dflrpfeid  (Die  Stadtgeschichte  von  Atiiea.  1391.  p.  71-74). 

Plates  XIV;  XIX;  XLVII,4;  XLVIII. 
3o  oalled  temple  of  AtheQa  (?)  at  Syraouse,  qow  cathedrai 
of  3.  Maria.  If  this  temple  be  partly  preserved,  this  ia  oe- 
cause  after  ttie  fall  of  pagaaism  it  was  ohanged  iato  a  church 
There  remaia  22  columûs  still  staadiag  aad  suppopting  the  ar- 
chitrave, 9  at  the  soutii  aad  12  at  the   narta  aides,  1  on  tne 
rear  façade;  they  are  engaged  io  the  walls  of  the  church.  î 
The  altérations  required  by  this  chaoge  of  purpose  qo  loQRer 
permit  the  establishmeQt  of  the  entire  plaa  of  the  Greek  éd- 
ifice. F.  6,  G.  14  or  15  columos.  20  fl-utes.  The  cella  was 
long  with  a  pronaos  ia  adtes.  The  columas  are  set  close  to^- 
ethep;  they  sensibly  diminish  upward;  the  entasis  is  there 
scarcely  aoticed.  The  coralce  has  everywûers  disappeared  froji 
the  entablat)ire.  Waere  sorae  parts  of  tiae  friezs  remaia,  tn^ 
triglyphs  are  narroit.. 

Houel,  Voy.  Pitt.  III,  pis.  194,  195.  Serra  di  Falco,  IV, 
pis.  5-3.  Cavallari-Holm,  p.  176,  177;  382-334.  PI.  L,6.  . 

Temple  of  Apollo  at  Delphi.  Built  by  the  Alcmeoûides  oeL- 
weea  533  aad  515»  As  contractors,  they  were  charged  with  uaa 
coûstruction,  in  view  of  which  and  by  collections  icade  for 
10  years  in  the  entire  Greek  world  and  among  the  lovers  ot 
the  Greeks,  like  Amasis,  the  council  of  the  Amphictyons  haa 
gathered  300  talents,  aoout  $365,625.  (Herodotus.  II,  130). 
The  arcnitect  was  Spintharos  of  Corintn. ( Pausanias,  X,  5-13)« 
The  Bull.  oorr.  Hell.  (1396,  p.  641-654)  contains  a  note  in 
«fhicn  Hofflolle  sammarizes  ail  that  the  recenc  excavations  aave 
informed  tne  explorers  conoerning  the  construction,  arrani^e- 
ment  and  ornamen tation  of  the  édifice;  but  tnis  information 
is  reduced  to  very  little^  the  temple  of  tne  6  tn  century 
appears  to  hâve  been  almost  completeiy  rebuilt  in  the  4  tn 
century,  either  as  the  resuit  of  a  fire,  or  rather  after  oii6 
earthquake,  that  destroyed  the  substructures.  Tnere  remains  | 
from  the  primitive  édifice  very  few  remnants,  which  hâve  oeen 
utilized  as  materials,  either  in  the  substructures  of  tas  as» 
temple  or  in  various  fills.  | 

Tne  terraoe  works  were  executed  before  founding  the  tempisl 
and  were  veey  important;  one  can  compare  them  to  those  unasr-j 
taken  in  the  succeeding  century  on  the  south  slope  of  tne  A 
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Aoropoiis  ia  order  to  prépare  tèe  esplanade  oq  wûich  rose  l 
tiie  PartheQOQ.  Taere  remains  of  tnat  effort  tae  polygoaai 
»all,  a  considérable  monument  (?ig.  151)»  Among  the  rare  fr- 
agments that  it  is  believed  can  be  attributed  to  the  temple 
of  Spintharos  are  some  of  tufa  and  some  of  marble;  tous  ia 
confirmed  the  statement  of  Herodotus,  aooording  to  uhioh  t 
the  Alomeonides  employed  parian  for  "the  front  part,"  doabt- 
less  that  they  were  oompelled  to   do  so  by  their  contracilV, 
63).  Men  rarely  employed  marole  until  then  except  for  sculp- 
ture; it  was  not  without  surprise  and  admiration  tnat  taey 
aaw  the  architeot  of  the  Alomeonides  use  it  in  their  constr- 
uction; iaborious  efforts  and  heavy  expenses  vrere  necessary 
to  transport  from  Paros  to  Delphi  ail  those  olocks  of  marole. 

By  a  séries  of  calculations  based  on  measuriag  tne  fràèjie- 
nts  of  tne  few  remaining  triglyphs  and  métopes,  iu  is  belie- 
ved  that  tne  dimensions  of  the  temple  were  fixed  in  an  eaul- 
rely  approximate  manner.  Measured  on  the  stylooate,  it  was 
aoout  193  ft.  long  by  75o  ft.  wide,  dimensions  sensioly  a:- 
ual  to  tûose  of  ths  rebuilt  temple.  As  to  the  internai  arria- 
gement,  nothing  could  oe  known. 

•The  columns  were  made  of  drums  eut  from  fine  and  close  èra- 
ined  tufa,  that  received  inly  a  very  tnls  coating  compo3s:i 
of  several  coats  of  milk  of  lime.  Thèse  drums  averaged  1.97 
to  2.03  ft.  hign,  had  20  flûtes,  and  a  diameter  varying  froi 
4.36  to  5«54'.  A  fragment  of  a  capital  was  loand,  whicn  car- 
mits  a  restoration  of  it.  It  franxly  nas  tne  profile  of  oaa 
6  th  century,  tne  high  aoacus,  a  very  flat  ecainus  witn  a 
strongly  rounied  edge.  Tne  arcnitrave  was  in  lwo  courses  ia 
neight.  Tnere  nere   found  two  fragments  in  Parian  marole  01 
the  fillet  crowning  it  and  that  bore  tae  drops.  Tne  lowar  c 
block  nas  disappeared,  tnose  great  blocks  of  marole  navin^^ 
oeen  reçut  for  other  purposes;  out  is  nas  been  found  in  tara. 
Gomparison  01  the  marole  fillet  and  tne  architrave  01  taia 
gives  for  the  total  heignt  of  tae  architrave  4.3^  ft.  îaara 
is  a  pièce  of  a  triglyph  of  white  marole;  tne  neight  of  cùis 
member  must  ne  4.53  ft.  By  tne  examinaLion  of  tne  mutulas, 
one  recognizes  two  types  of  triglyphs,  one  2.72  ani  tne  oô35P 
2.95  ft.  wide.  The  intercolumniations  were  not  ail  equal.  I-^^ 
lions'  neads,  designed  to  serve  as  spouts,  présent  cnaractar- 
istics  of  archaic  art.  prom  a  fragment  of  a  moulding  tnat  3 
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oame  t'rom  tne  bympaQum,  oae  can  dedaoe:;the  inclination  of  t 
tée   pediment.  Tlie  ratio  of  heigiit  to  lengtn  of  it  was  1:3.64. 
Tûe  oovering  was  of  marole  in  great  flat  slabs  raised  at  tne 
edges  to  facilitate  the  fio/f  of  the  «ater  and  to  receive  one 
covers  of  the  joints,  that  were  made  of  the  same  material.  a 
«inged  and  flying  Nike  of  white  marble,  several  fragments  of 
wûich  hâve  been  coilected,  played  the  part  of  aoroteria,  as 
at  Sgiaa  (Pi.  VII,  A). 

On  the  évidence  of  Pausanias  (X,  19-3),  tnere  were  statues 
in  the  pediment;  it  is  thought  that  the  f  emaina  o>s  ;»ere  found 
in  the  fragments  of  tuo  séries  of  figures,  not  wrought  on  Lne 
back,  soaie  of  nhich  are  of  marble  and  others  of  tufa,  whicn 
accords  nitû  the  statement  of  Herodotus.  Enripides  descrioes 
the  groups  seen  oy  the  chorus  supposed  to  walk  before  tae  p 
principal  front  of  the  temple  (ion.  Verses  190-219):  "Ooser/e, 
says  the  chorus,  "the  defeat  of  the  giants  on  the  atone  ««aii." 
Did  this  refer  to  paintings  tnat  covered  the  walls  of.  tae  o 
oeil  beneatû  the  portico?  To  sculptjired  métopes?  And  if  tais 
description  must  be  applied  to  métopes,  are  tne  métopes  those 
of  the  portico  below  the  pediment,  or  indeed  tne  métopes  di 
the  frieze  of  the  pronaos,  that  were  decpratei  as  on  temple 
R  at  Selinonteî  (pl.  XXXVIl).  It  does  not  appear  that  tae  ex- 
cavations furnlshed  any  élément  that  permits  tne  solution  ot 
this  problem, 

3o  oalled  temple  of  Themis  at  Rhamnus.  A  small  ante  teuibie. 
Tne  column  àas  5  1/2  diameters  in  ûeignt,and  the  profile  dï 
the  capital  is  still  flatter.  Made  of  olocks  of  Pentelioan 
marble,  the  wall  of  tne  cella  is  of  polygonal  masonry;  at  i 
least  that  part  of  the  édifice  appears  to  précède  the  ;*LeaiâQ 
wars.  V-ery  near  this  monument  is  found  a  pecipteràl  oempié  dï 
small  dimensions,  out  entirely  of  marble,  which  is  known  an- 
der  the  name  of  temple  of  .^emesis  (pl.  X7).  Jadging  froin  u.i3 
forms  and  proportions  of  its  architecture,  the  latter  editi3e| 
would  be  later  than  tne  partnenon.  It  is  probaole  that  tnes; 
two  édifices  ^ere  both  consecrated  to  L^emesis-,  tnat  tne  peripj 
teral  temple  replaced  the  old  chapel  in  the  second  half  de 
tûe  5  th  century.  The  sole  reason  for  oelieving  that  Thenis 
had  a  temple  at  Rhamnus  is  the  fact,  that  tne  name  of  thaô 
goddess  was  found  there  engraved  on  the  cases  of  statues,  oui 
Pausanias  did  not  see  the  temple  of  Themis  at  Rhamnus,  aai  i^ 
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seems  probable  from  the  text  of  tûe  iascriptioas,  that  Theaiis 
was  hoQored  taere  aniy  as  the  "paredre"::î>f  cJeœesis,  (Epheme- 

ris-  1391.  p.  52,  53). 

Temple  of  Atheoa  at  ^éina.  Paoade  aith  seosibly  equai  in- 
teroolamnlations.  P.  6,  G.  12  columns.  It  is  tùe  only  arcnaip 
temple  within  our  kûowledge,  where  tàe  tympanuin  of  the  pedi- 
meQt  was  fllled  by  figures  in  the  round.  It  has  retained  Iid- 
portant  éléments  of  tne  décoration  ofi  the  roof;  like  the  ac- 
roteria  of  the  apex  and  of  the  angles  of  the  pediment. 

Pis.  VII,A,B,C,8;  XIV;  XXI,9;  XXV.II,2-6;  XL,l6;  XLII,  2,6, 
7;  XLIII;  XL7;  XLyiI,5;  XL^III;  XLIX, 14;  L,15;  Pigs.  I69,  233] 
254,  2p5. 

Temple  R  at  Seliaonte.  Date  in  the  first  half  of  the  3  tti 
century;  if  we  mention  it  hère,  it  is  Deoause,  that  for  wnat 
ooncerns  the  place  assigned  to  sculpture  in  tne  décoration 
of  the  temple,  that  the  arrangement  of  tne  coiumns  of  tne 
portico  ïfith  regard  to  the  area  of  the  cella,  this  temple 
has  useful  points  for -comparison. 

P.  6,  G.  15  columns.  23  flûtes.  P.  Intercolumniations.  14.6] 
15.25;  15.45;  15.25;14.6ft.  Small  diminution  of  shaft.  ^voai 
and  rear  pronaos.  Dpisthodome.  Sculptared  métopes  on  intern- 
ai frieze  of  eaoh  pronaos;  perhaps  the  most  ancient  exampie 
of  that  arrangement. 

Pis.  XV;  XXI,5;:XXXI;  XXXII, 14;  XXXIII, 1-5;  XXXVII;  aL,1; 
Xi:il,ll,14;  XLII,  17;  XLIV,  1-4*12,13;  XLV;  XÙV.II,27;  XLIX,  19; 
L,22.  Pig.  231. 

Temple  of  Segeste.  Tnis  temple  appears  to  oelong  to  cne 
second  half  of  the  5  th  century;  out  it  has  sers^edius  to  sud 
ûo  far  the  pteroma  was  independent  of  the  naos  (p.  359)»  ^/ 
this  means  it  has  found  a  place  in  this  list.  îhe  édifice 
never  naving  been  finished,  the  columas  of  the  pteroma  are 
ail  standing  and  are  without  flûtes.  The  capital  also  prés- 
ents a  very  firm  profile.  Tne  proportions  01  the  entablatare 
and  of  the  pediment  are  very  happy.  dï  the  /rails  of  tne  cal- 
la  remain  only  some  trecas  of  the  foundations;  it  is  a  au53-| 
tion  if  that  cella  was  built  (Pig.  266).  P.  Intercolucniati- 
6ns.  13.5;  13.73;  14.25;  13-73;  13-5  ft.  Ci. A.  13-5;  13.73; 

14.2;  14.3  ft.  etc. 

Plas.  XXIX, 3;  XLI,1,2,3;  XLII, 14;  XbVI,22;  L,27;Pigs.  1 
255. 
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♦  Temple  of  Apollo  P^thios  at  Gortyoa.  Tûis  édifice  meBit 
lûentioQ,  as  tiae  sole  monument  of  religious  arohiteotare  so 
far  stadied  and  recognized  in  Crète.  Aocording  to  the  drawi- 
ngs  of  HalDherr,  at  the  àrigin  it  was  oomposed  only  of  a  yr- 
eat  and  nearly  square  iiail,  measuring  47.4  >«  53»5  ft.  in  tac 
clear.  A  door  pierced  in  the  eastern  wall  gave  access  to  oni 
hall»  Ail  that  oan  be  said  in  regard  to  the  date  of  tnat  str 
ucture  is,  that  et  oertainiy  preoeded  the  first  half  of  tue 
7  th  oentury;  on  the  walls  of  the  oella  are  engraved  inscri-^ 
tions;  aocording  to  Gomparetti,  the  most  ancient  belong  to 
the  time  between  650  and  6DD.  iVhat  furtner  gives  tnat  paru 
of  tne  édifice  a  charaoter  of  hign  antiquity  is,  that  tnere 
has  been  found  at  the  right  of  the  entrance  sumps  intendeâ 
to  receive  libations,  and  which  'are  called  escharai.  yVe  na^ï 
found  thèse  sumps  in  buildings  of  the  Myoenaean  âge.  'Tne  oas 
tom  was  retained  in  the  course  of  tne  ciassicâl  âge  in  cert- 
ain temples,  sucn  as  that  of  the  Cabiris  at  Samothrace,  in 
Beotia,  and  the  As3lepion  of  Âthens  (Histoire  de  l'Art,  '/oi. 
71.  p.  233,  234,  323.  343,  571;  7ol.  711,  pi60.  Note  2. 

About  the  third  oentury,  to  place  tne  édifice  in  narmony 
»ith  the  taste  of  tne  time,  a  pronaos  19.7'.  deep  was  adiaà 
to  it,  closed  in  front  oy  a  wall  decorated  oy  6  engagea  ooi- 
umns, of  the  Doric  style  surmounted  by  a  pediment.  ïnis  pron- 
aos was  entered  by  a  door  openlng  opposite  tnat  of  the  naos. 

Halbùerr,  Selazione  sugli  scavi  del  tempio  d^'Apollo  Pyi-ni: 
in  Qortyna,  with  illustrations  in  tne  text  and  five  pis.  (.}..: 
àntich.  Hîtc.  7ol.  I,  1339,  p.  10-33). 

Basilica  or  great  portico  of  Paestum.  In  tne  study  tûdu 
we  aave  made  of  tne  ûoric  column,  ^e   nave  had  to  take  into 
account  tne  peculiarities  presented  oy  tne  eolumn  and  caciû= 
of  that  édifice,  tne  oldest  at  paestam;  put  ws  do  aot  ceii'îv 
that  it  ever  waa  a  temple,  (f.  5^0,  Note  l).  Tnus  ia  tne  Ô-i; 
ter  devoted  to  civil  architecture,  we  shall  give  its  plaa, 
and  shall  seek  to  divine  its  purpose. 

Pis.  XX7,,3;  XXV.I,  1-S;  XXXII,  1-4;  XL7II,12;  XÛ7III;  u,}i' 
?ig.  214. 
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Ohapter  U.    RSLIGIOOS  ARCHITSCTORS. 
îhe  lOQic  Style. 
1.  îhe  Gênerai  Aprangement  of  the  lonio  Temple. 

atiea   the  aistorian  seeks  to  go  baok  to  the  origias  of  tne 
IoqIc  order  aad  to  folio*  it  in  its  évolution,  ne  does  aoo 
dispose  or  same  resouroes  as  for  tne  Donc  order.  Time  nas 
not  IsQHMib  spared  for  ûis  beaefit  an  édifice,  from  whicri  ne  o 
oan  expect  révélations  iiaving  the  importance  of  tnose  avaii- 
ing  him  from  the  excavation  of  the  temple  of  Hera  at  Olympia. 
Nowhere  in  the  entire  extent  of  tne  ground  that  he  proposes 
to  explore  does  he  find  a  monument,  that  renders  it  tne  ser- 
vice of  being  in  soae  sort  présent  at  the  birth  of  à  style, 
and  ?f  an  entire  System  of  art.  Tne  primitive  type  escapes 
his  researches;  the  starting  point  is  laoking  for  nim,  ani 
he  is  QO  longer  able  to  reestablish  tne  entire  séries  of  s 
successive  créations  of  this  architecture.  îTet  tais  proiaoca 
in  Asia  Minor  and  the  adjacent  islands,  édifices  of  very  ir- 
eat  dimensions  and  richly  decorated,  such  as  the  first  te^tj- 
le  of  Artemis  at  Ephesus  and  the  temple  of  Hera  at  Samos.  I 
There  exist  notable  remains  of  those  buildings;  if  tae  raiis 
aad  been  unoovered  by  systematic  excavations,  one  «ould  Knov 
tne  arrangement  and  appearance  of  the  édifices,  that  tas  u- 
Qian  race  built  in  its  days  of  po/rer  and  glory.  This  sâDisi- 
action  was  not  afforded  to  archaeologists,  and  for  îphesas 
at  least,  tney  must  renounce  it  forever.  Tne  excavations  di 
Wood  were  executed  from  1363  to  l37D,  and  were  as  Dadly  air- 
ected  as  expensive;  scarcely  in  uncoveriag  eaoraious  masses 
of  rubbish,  nave  they  ended  by  uncovering  some  of  tne  arriii- 
gements  of  tne  second  temple,  tnat  constracted  under  the  saa- 
cessors  of  Alexander.  As  for  tne  old  temple,  that  destroye:; 
Dy  tne  torch  of  îrostrates,  ffood  nas  reported  curions  frag- 
ments; but  no  effort  was  made  to  restore  its  plan,  wnen  ^ii-a 
more  expérience  and  care,  he  might  perhaps  nave  followed  -ts 
main  lines  among  tne  foundations  of  tne  later  édifice.  It  is 
now  too  late;  tne  ground  nas  oeen  tnoroughly  overturned;  i^^ 
would  oe  wasted  labor  to  seek  :!eatures  that  tne  pick  of  tne 
excavator  has  confused  and  effaced  at  his  pleasure. 

It  is  otherwise  at  Samos.  There  remain  12  drums  and  one 
columQ,.aad  although  the  positions  of  some  nave  oeen  disourcel 
they  yeb  stand  in  place;  the  lo/rer  part  of  tae  capital  tnit 
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saraiouûted  it,  has  ùeea   recorded  in  tûe  raboisû  beside  it. 
Most  of  the  bases  Df  tûe  cDioanade  aod  the ' pavemeot  are  st- 

ill  in  place,  conceaied  under  the  vioes  tûat  cover  tàe  area 

1 
formeriy  oocapied  by  the  oeiia  aad  the  portico.   Tais  is  pr- 

oved  by  soœe  pits  dag  io  haste;  but  the  excavations  were  noi 
sufficiently  deep  or  extensive  eaougii,  for  one  to  know  at  p 
présent  witii  relation  to  the  nhole,  the  part  piayed  by  those 
éléments  of  the  arrangement  a^pearing  at  the  bottom  of  tne 
trenches.  The  partial  reports  offered  lead  to  several  inter- 
prétations; the  temple  indeed  seems  to  hâve  been  peripterai 
dipteral  with  3  columns  in  front;^obat  it  is  impossible  to 
pestore  with  some  certainty  tne  plan  of  this  vast  édifice  on 
sach  incomplète  data. 

ç^,^\,at^»o^    à.^u<\    ^ov^ale    àvx    l^eocvai:,.     1717.    VoV.     I,     '^ ,  l\2^  -  li,22 , 
a.    pococV,e.    ft.    àeacr\pt\,o-a    ot    ^Vve    aaat.    1745.    TOV.    lli     ç. 

çluoA.aea\-^out  ^^»e,r .    vro^aé.e    v\.\,\or  eac\ae    àe    Va    Grèce.    1782. 
yoA..    I.    p.    100    a(v(i    çX,.    liv    l^\.cve    çjVokv    coA"tOb\.aeâ.    tTxat    pVate    \.3 
tTvat    ot    ÇococV-e"). 

A.a^\.a(Vfc\t\,ea    ot    IOT\\a.    1B21.    \>.64-ÔT.    PV'S.    ii,    111,    IV,     i, 
Y\.    aaà    c^ap.    vf , 

3.    GiVrakuà.    L^Eera\oa    àe    samo3    l^BvxVl.    corr.    fteVV.     1880.     ç. 
87a-3'â4    ^oô.    p\.,     XIl"^    \û\.Xt\    a    par^\,a\.    p\..a. 

D9Tp^e\,à.    t^e    scxme.     p.    2Ô1-170. 

i(0"te  2.  p.  604.  DOvp^eVà  xa-^orw^s  «ve  \,ïva\,  ï..  auxaaaa  wiaàe  exca- 
ocxt,\.ox\a  at  soit^OB,  \,(v  t<ve  course  ot  cv'<v\»cï\.  ^e  reco\aereà  tac  o 
pOB\.-t\.oxvB  ot  8  co\.aTR(\3  ot  tt\.e  façade.  TKe  ptaa  oa  yotvV.ca  r.e 
placeà  ttvem  ex\ôteà  amoué.  ttve  papera  ot  tue  VaXe  aLrc'(\\.teo\ 
Strac\^,  at  Auo^e  accoutvt  t\\e  \BorV.3  cûere  execu.teà. 

In  the  ruins  oi  i^eandria,  a  little  city  of  dlolia  on  tne 
îchidri-d.  gh,  not  far  from  the  site  /rhere  was  to  rise  lacer 
Alexandria  Troas,  «as  recently  discovered  an  édifice  of  t:i3 
lonic  style,  which  would  date  from  the  7  th  century,  aocori- 
ing  to  the  learned  architect  making  the  excavations.   îûis 
édifice  is  composed  of  a  simple  cella  resting  on  sUDstracôa- 
res  projecting  at  tne  four  sides.  It  nad  neitner  pronaos  aor 
opisthodome;  a  ro»  of  colamns  divided  tne  interior  into  o^o 
aisles  3É'..isensibly  equal  widtn  (pl.  LI  )  ;  tne  tnresnold  <vas 
at  tne  level  of  the  ground  around  it;  tnas  no  styleooate  or 
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steps  t'aoiiitated  access  to    the  interior.  ias  there  an  exter- 

oal  coioQaade?  uea   are  aot  in  aocord  on  that  subjeot.  Kolde- 

2 
wey  dénies  the  existence  Df  ttiis  colonnade;   DSrpfeld  wouii 

incline  to  admit  it  after  the  examination,  tnat  ne  made  ot' 
tne  State  of  the  place  and  of  the  fragments  recovered;  ne 
would  belleve  in  a  portico,  whose  supports  «ère  very  near 
the  /irall  of  the  cella.   We  reproduce  the  restored  plan,  tnat 
he  has  courteously  commonicated  to  us  below  the  plan  of  Koi- 
dewey  ('PI.  Ll).  There  is  another  point  on  which  a  question 
can  be  asked.  Is  it  certain  that  this  édifice  was  a  temple? 
No  doubt  in  that  respect,  if  one  adopts  the  restoration  or 
DS-rpfeld.  3ome  uncertainty  ^ould  be  permitted  with  that  of 
Koldewey.  By  its  internai  arrangement,  the  édifice  would  re- 
call  the  markets  of  Âssos,  Pergamos  and  Athens,  as  well  as 
the  naval  arsenal  of  the  iast  oity.  ïet   it  is  to  be  noted  g 
that  in  the  spacious  halls  that  served  for  covered  markets, 
tne  entrance  nas  nearly  always  on  one  of  the  longer  sides, 
while  it  hère  appears  to  be  found  on  one  of  tne  façades,  ûûv- 
tner,the  same  arran.gmen t  is  found  ia  another  lonic  édifice, 
ffhose  religious  purpose  cannot  be  disputed,  in  the  old  teaci^ 
of  Locres,  and  perhaps  it  is  necessary  to  see  in  tnis  divis- 
ion of  the  cella  into  two  similar  aisles,  one  of  tne  oldesc 
arrangements  of  the  lonic  temple,  an  arrangement  that  aftar 
haying  oeen  tried  in  various  places,  was  abandoned  early,  i 
for  the  inconvenienoes  that  it  presented.   On  enteriag  tae 
temple,  one  ran  against  a  column  that  oarred  tne  passage  ani 
View;  the  colonnade  conoealed  the  statue  placed  at  tae  b^ar: 
of  the  sanctuary,  or  compelled  the  placing  of  two  statues, 
one  in  eacn  aisle.  Then  we  oelieve  that  a  temple  must  oe  v 
recognized  in  the  muilding  of  :^eandria;  but  we  are  not  deox- 
ded  as  to  the  true  character  of  tne  plan,  and  the  édifice  i3 
further  of  small  dimensions.  It  is  not  tnat  sort  of  a  cnao^i, 
that  will  permit  us  to  restore  the  type,  that  under  otner  2 
conditions,  Sphesus  and  Samos  mignt  hâve  snown  us,  tnat  01' 
tne  great  entireties  created  by  the  art  o:.  lonia  at  the  tiis 
of  its  full  development. 

àer  a\'c\v,aao\*o|,\.ac\vea  G,csa\\.30\va^  \,  \,tv  Bex»\,\,^,  by^  B,ober\,  Y.o\'^- 
evBôv^,  49  9p»  1  i^a'p  Obtvà  \,\,\,a.  \,a  \.'ae  tex^i,  ^erN-Va.  1891. 
Ko\,e  2,. p. 605.  "Y^ve  aame.  p.  30-31. 
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KO^e  3. p. 605.  î!etX,er  o^  DOrvte'^^  ot  oct.  13,  1895. 

Ko\6  4. p. 605.  YLo\.àe»e^.  K^a^^1r^.a.  p.  44-45. 

Thèse  eatireties  beiog  deatroyed  or  stiii  buried  in  tae  e 
eaptû,  it  i3  aeoessary  for  us  to  cross  the  Sgeaa  sea  and  co- 
rne down  to  the  Attic  teinples  of  tne  5  th  century  to  œeet  wi- 
th  édifices  of  the  lonic  style,  vfhose  plans  are  clearly  reai 
on  the  ground,  and  whose  structure  exists  in  full  or  in  pan. 
Thèse  monuments  are  still  for  the  new  order,  thus  tnat  beat 
give  us  the  idea  of  methods  that  must  hâve  been  taken  frooi 
the  beginning  by  the  arohitects,  whose  works  offer  tne  first 
models  of  this  art  aiid  founded  its  traditions.  It  is  for  tndt 
reason  that  we  hâve  now  presented  the  plans  of  the  3recQta3a,ii, 
of  the  temple  of  the  Wingless  7ictory,  and  of  a  temple  no<ï 
destroyed,  that  was  still  seen  in  the  last  century  on  tne  o 
banks  of  the  Illissos  (Pl.  LIl).   If  suffices  to  glance  au 
it  to  sho/f  that  thèse  plans  présent  very  curious  peculiari  uies. 

Kote  l.p.ôOô.  TïVte  p\aa  o^  \,\\.z    \emp\e  ot  lV\i\aBis  \.a  ^iorroc- 
e4  ^rom  stuaT»^.  J^^"t,^.q3.  ot  Xt\vet>,"3e  l.  p. 27-31,  p^.  ^îl. 

Of  thèse  three  édifices,  the  Srechtheum  was  most  importaiu; 
then  to  it  ifill  oe  chiefly  devoted  tne  examination.  At  firsô, 
one  notes  tnat  tnere  the  internai  area  comprised  oetween  cas 
walls  does  not  nave  the  proportions  of  tne  Doric  cella;  iû 
is  not  narrow  and  deep  like  that;  it  is  snort.  and  wide.  Taa 
wall  of  the  façade  is  pierced  by  a  doorway,  eut  that  is  aoc 
tne  principal  doorway.  In  the  latéral  walls  open  two  door.v.t- 
ys,  one  of  whicn  on  the  nortn  oeiag  tnat,  waose  rien  décora- 
tion is  so  generally  admired.  Tnus  tne  sanctuary  is  accessi- 
ble on  three  sides,  while  in  the  Doric  temple,  tnere  was  o;i- 
ly  one  entrance,  the  simple  openiag  tnat  coanected  tne  naos 
and  its  vestioule,  tne  pronaos  witn  its  two  calumns  and  itn 
antes.  Hère  is  no  pronaos.  Tne  doorways  opea  directiy  on  i 
the  porticos,  for  at  the  3rechtheum  is  no  continuons  colonn- 
ade surrounding  the  entire  édifice.  iVnat  replaces  this  colon- 
nade is  three  portocos,  each  differing  from  tne  two  otaers 
in  arrangement  as  well  as  oy  the  neighfc  and  form  of  its  suc- 
ports.  Before  the  principal  façade  6  columns  stand  in  a  roi; 
on  the -Opposite  facaâ3.;are  4  haif  columns  attacned  to  tne 
wall;  there  are  again  6  columns  at  tne  nortawest  angle,  ff 
with  only  4  in  front;  at  tne  south  is  tne  fanons  porch  oi  '^ 
tne  cariatides,  ^nere  are  no  longer  fluted  saafts,  out  scaô- 
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statues  of  Qobie  and  proud  caaephores,  oharged  with  support- 
ing  the  weight  of  the  eataolature. 

The  analytio  study  of  this  complicated  plan  alone  suffici- 
ently  empliasizes  oae  of  tue  cûaracteristics,  ûy  which  the  I 
loaio  temple  is  defiaed  at  its  origin.  It  does  not  àave  the 
austère  simplicity  of  the  Doric  temple;  it  was  aot  born  like 
that  iiith  flxed  forms,  forever  determioed  by  the  imitatioa 
of  the  Myceaaean  megaroa'  it  was  aot  bora  «fith  that  beautifui 
girdle  of  oolumns,  that  the  arohitect  clasped  arouad  the  sid- 
es  of  his  édifice,  whea  from  the  royal  house  he  made  the  aui- 
ust  dwelling  of  the  immortal  gods.  In  the  entire  arrangeoieat 
of  the  various  parts  oomposing  it,  the  lonio  temple  has^soirie- 
tûiag  looser,  more  irregular  and  more  capricious»  it  compri- 
ses additions  and  varisd  appendages,  for  which  if  the  arcni- 
teot  had  attempted,  he  cannot  havs  found  an  appropriate  place 
in  the  Qoric  temple. 

However  small  the  édifice,  the  pian  of  tne  temple  of  '(Ving- 
less  Vlctory  is  no  less  significant;  the  original  character 
of  the  lonic  temple  is  no  less  clearly  marked  there.  We  find 
there  the  arrangement  termed  amphiprostyle,  tne  temple  wita 
four  coiumns  on  eaoh  fpont  and  rear  façade.  As  for  the  ceiiâ, 
it  is  nearly  square. 

The  temple  on  the  Illissos  is  also  amphiprostyle;  but  tae 
plan  there  approaches  more  nearly  to  that  familiar  to  us.  As 
in  the  Doric  temple,  the  cella  is  preceded  by  a  pronaos  wiôa 
«ails  terminated  by  antes.  With  that  édifice  is  seen  to  gq;ii- 
mence  a  movement  of  assimilation  henceforth  pursued  witnoaû 
interruption  under  the  victorious  ascendant  of  the  Doric  st- 
yle and  for  its  oeneL^it.  The  arrangements  suitable  for  tas 
Doric  temple  were  gradually  imposed  on  the  lonic  temple.  It, 
beoame  peripteral;  it  had  its  pronaos  and  opisthodome.  Hence- 
forth the  édifices  belonging  to  either  order  were  only  dist- 
inguished  Dy  the  type  of  the  supports,  by  tne  composition  of 
mouldings  of  the  entablature.  Âfter  the  4  th  century  is  scar- 
cely  anything  of  lonic  in  the  temple  oearing  that  name,  but 
the  oolumn  with  the  spécial  form  characterizing  it,  and  tne 
frieze  with  its  oontinuous  treatment,  where  is  wanting  the 
rhythm  of  the  triglyphs.  This  is  ïfhat  we  desired  to  deiDon- 
strate,  when  on  the  same  plate  and  opposite  tne  temple  of 
Neandria  and  the  temples  of  the  Aoropolis,  we  hâve  represea- 
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represented  the  temple  of  Athena  at  Prieae,  oae  of  the  most 
eiaborate  worics  of  tiie  aroàitects  of  the  Heilenistic  period. 
(Pi.  LlTj^.  By  coDsultiQg  oalyiits  plaa,  oae  canoot  tell  to  h 
wiiat  order  the  édifice  beloQgs;  tûis  plan  is  that  of  the  Dor- 
io  temples  of  Sanium,  Rûâmnus  aad  Nemea  (Pl.  XV).  As  œea  ain 
more  at  luxary  aad  effect,  they  will  maltiply  tne  number  ot 
columns;  thèse  iili  be  doubled  oq  the  sides  and  on  the  prin- 
cipal façades;  Dut  the  type  will  no  less  remaia  the  same  ai- 
«rays,  a  copy  of  the  Doric  type,  for  that  is  the  gênerai  arr- 
angement. 

To  jadge  of  it  by  the  Attic  types,  where  the  architect  se- 
ems  to  hawe  remained  faithEul  to  the  spirit  of  lonian  arcnà- 
ism,  Khat  on  the  soil  of  Asiaa  Greece  and  of  the  àdgaoeat  i 
islands  constitutea  the  lonio  temple  in  the  most  ancient  ci 
mes,  woald  hâve  been  a  naos  of  œoderate  size;  if  one  oiust  c 
believe  Koldewey,  there  lias  nothing  else  on  Neaadria.  Porti 
cos  can  be  applied  against  ail  or  a  part  of  the  wail  of  tait 
cella  to  vary  its  appearance  and  decorate  the  entrance;  duo 
tnese  portioos  were  never  more  than  f rontispieoes,  to  wûica 
tne  caprice  of  the  coastractor  assigned  one  place  rather  I'A'-^ù 
another,  according  to  the  case.  No  absolate  law  controiled 
the  arrangement  of  the  supports  in  the  external  additions.' 
no  raie  like  that  oi  6  columns  for  the  façade  determined  tue 
number.  The  temple  increased  with  the  importance  of  the  cit- 
ies  that  erected  it  and  irith  progress  made  in  the  art  of  cu- 
ilding;  but  lonio  arrangements, no  less  continued  to  retain 
freer  charms  than  those  of  the  Doric  order.  They  did  not  e^^àù 
départ  from  it  when  tëe  Atnens  of  ^ericles  decided  to  ornai- 
ent its  renewed  and  restored  Acropolis  oy  lonic  monuments;  ,i 
how  lïouid  one  explain  otherwise  wnat  the  cnarming  grâce  ol 
those  light  édifices  has  of  the  unexpected  and  even  irration- 
al?  It  was  only  in  tne  course  of  tne  succeeding  ceatury,  ufiiit 
lonlc  art  ended  by  renouncing  this  freedom.  The  ancient  di  - 
lects  of  the  Grecian  idiom,  formerly  separated  by  such  d€3i^- 
ed  différences,  tended  to  disappear;  everywaere  men  comiDen^îi 
to  speak  and  especially  to  /frite  the  same  language,  that  .v.i 
ich  is  termed  tne  common  language.  A  phenomeoon  of  the  sajia 
kind  was  then  produced  in  the  domains  of  sculpture;  if  ths 
dialects  of  the  art  did  not  corne  to  be  confased,  that  preser- 
ved  the  précision  of  the  forms  tnat  taey  impressed  on  taa  liâ- 
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material,  at  least  ail  that  approached  eactx  otiier  and  later- 
preted  eaoli  other.  By  this  o^use  they  lost  somethiag  of  the- 
ir  vitallty.  The  Doric  style  was  thea  almost  abandoaed  for 
the  beoefit  of  its  rival;  but  before  falling  iato  désuétude, 
It  faded  to  lonlc,  of  one  caa  so  speak.  As  practised  by  ttie 
arohitects  of  the  Macedoniaû  âge,  that  is  qo  longer  more  tn 
thaa  a  sort  of  eolectlc  comproioise  betweea  the  two  Systems, 
formerly  so  profoundly  origioal,  that  were  boro  ia  différent 
sarrouQdiQgs,  ar(d  nere  each  developed  in  its  own  way  with  en- 
tire  iadepeudeuce  ^ov   several  ceatariès. 

Svea  when  there  is  acoomplished  Ahis  sort  of  fusion,  tne 
lonic  allows  its  arrangements  to  oooupy  more  space  and  oe  œ 
more  oomplex,than  the  Doric  arrangemen.  s;  it  contraots  taeiii 
less;  it  freely  multiplies  there  the  supports;  it  enlarges 
tûe  intervals  that  elsewhere  remain  narrower.  It  is  only  uiea 
one  finds  in  it  the  type  known  under  the  name  of.  dipteral  ( 
(Pl.  XXX, 13),  and  if  we  hâve  found  in  the  Doric  temples  of 
Sioily  (Pl.  XVIl)  a  certain  plan,  that  approacnes  that  of  c 
the  pseudodipteral  (Pl.  XXX, 12),  in  the  lonic  temples  aloae 
has  that  arrangement  been  fully  realized,  sucn  as  ^itruvias 
defined  it*  ïinally,  the  lonic  alone  extended  the  number  oT 
columns  on  tûe  façade  to  10  or  12;  only  it  witn  its  derivat- 
ive,  the  Gorinthian,  furnishes  examples  of  the  decastyle  and 
of  the  dodecastyle  temple. 

ecaaAi\^\,6  v^v^vco  Wvat  ç\v\\.otv  cxààeà  to  t.\ve  4reo,t  \\ai\,\,  o^  \(\\\- 
\.a\,\.OTvs  Q.t  a'V'avka\.a;  ^vkt  \,\\at  poT\,\oo  \.a  ot  3u\.te  \.ate  à.^X^ 
i,3iiY»  oi^à  ^«0  oA.^ôr«\.3e  ox>i\.>à  Ok  sort  ot  taG\.vvé,.  "î^e  Y^aW.  0  \' 
\.ïv\.t.\.aX\.OTva  \Baa  two\  a  temp\.e,  propeT*\.\^  apea\;\.uà. 

Before  beginning  the  study  of  ths  forms  of  the  lonic  oraer 
and  of  the  élévations  that  they  form,  it  is  proper,  as  we 
hâve  done  for  the  Doric  order,  to  define  the  ?ig3.  that  wa 
hâve  grouped  on  the  Plate,  which  is  intended  to  give  an  iiea 
of  tûe  gênerai  oharacter  of  the  lonic  order. 
Sxplanation  of  Plate  X. 

A  to  S,  architectural  members  of  the  ancient  temple  of  ipa- 
esus.  A,  B,  base  and  lower  part  of  the  shaft  of  tne  coluoia. 
0,  capital  of  the  same  column  in  élévation.  D,  side  elevaui- 
on  of  the  capital,  g,  plan  of  the  capital.  After  large  scais 
dra.Mngs  communicated  to  us  by  k.  A.  3.  Murray.  Reductioas 
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from  thèse  drawiûga  were  givea  at  the  close  of  his  Article; 
Tûe  soulptured  oolumas  of  the  temple  of  Diaaa  at  EpUesus,  in 
Jour.  Roy.  last.  Brit.  Arciiitects.  Vol.  III,  iîo.  2. 

I.  Aûgular  aad  perspective  view  af  tûe  temple  of  iingless 
Victory,  restored  after  the  drawiag  of  LaQdroQ(7oyage  archae- 
ologique  de  Le  Bas.  Architecture.  Atheas.  Pis.  2  to  3. 

II.  Ooffeps  of  the  ceiliug  of  the  same  temple(The  same,  pi. 4 

III.  Sntablature  with  architrave  afidaarook-fteotttènb  at  Tei- 
missos.  Architrave  with  tuo  facias.  Coraice  with  aodillions. 
Perspective  view  after  geoiaetrioal  drawings  of  Texier.  Desc- 
ription de  l'Asie  mineure,  Pl«  l7l. 

17.  Sntablature  of  temple  of  Athena  Polias  at  Priene.  per- 
spective after  geometrical  drawiàgs  of  Thomas.  (Rayet  i  Tnoiii- 
as.  Milet  et  le  golfe  Latmique.  1377;  pi.  13)«  Architrave 
with  3  fascias.  ^ornice  without  modillions. 

7<.  Entablature  of  Sreotheum.  Architrave  with  3  fascias.  0 
Oornice  without  inodillions. 

VI.  Roofing  tiles  of  the  temple  of  i^eandria.  Perspective 
after  y'igs.  66,  67,  of  Koldewey.  iïîeandria. 
2.  The  Golumns. 

ffhat  is  first  striking  on  the  lonic  édifice,  even  on  taat 

where  is  most  marked  the  effect  of  influences  slowly  acting, 

is  the  character  of  the  column.  Sverywhere,  as  well  on  the 

colossal  temples  built  under  the  Seleucides  and  under  tûe 

Romans,  as  on  those  oid  and  vénérable  édifices  on  whose  pli-  ' 

nths  are  read  the  names  of  the  ûalf  legendary  kings  of  L/did, 

the  lonic  column  always  with  a  bearing  and  appearance  tnat 

distinguish  it  from  the  Doric  column  at  the  first  view.  Tarée 

traits  especially  contribute  to  give  it  tûat  very  pecuiiar 

appearance;  it  always  rests  on  a  base;  its  shaft  is  more  si- 

ender  than  tûat  of  tne  Doric  column,  and  is  dimensioned  isss; 

those  beautiful  curves  termed  volutes  never  fail  to  ornaineât, 

tûe  capital;  finally,  the  upper  surface  of  tnat  is  always  r 

on 
rectangular,  while  the  Doric  order  that  surface  is  always  3 

square, which  changes  the  mode  of  narmonizing  the  top  of  tne 

shaft  with  the  capital. 

One  is  accasifciaad  to  présent  as  the  most  excellent  type  oi 

tne  lonic  column,  that  of  the  Attic  monuments  of  the  5  ta  c 

century.  Doubtless  among  ail  the  columns  tnat  oelong  to  taao 

order,  there  is  none  that  satisfies  the  artist  as  well  as  t 
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tiiat  oî   the  Propyleuai  ov   of  %he   Erechtiieam,  that  has  sucti  a 
happy  proportion,  offers  suoh  pare  lines,  and  whose  capital 
is  30  eiegantly  ornamented;  bat  ttie  art  that  it  represents 
did  not  sacceed  at  the  first  stroke  in  produoing  this  mast- 
erpiece.  This  was  preoeded  oy  namerous  experiments,  each  of 
wQich  has  rendered  service,  either  by  the  advance  that  it 
marked  beyoad  previous  créations,  or  by  its  defects  themsei- 
ves,  soon  peroeived  anf  corrected  by  a  taste  always  on  tiie 
watoh.  Df  thèse  preliminary  sketches,  most  nave  perished; 
yet  reoently  hâve  been  found  a  certain  namber,  that  hâve 
presented  forms,  whose  strange  variety  has  not  failed  to  ca- 
use surprise.  In  carrent  opinion,  one  of  the  distinctive  cn- 
aracteristics  of  the  lonlc  colamn  is  the  section  of  its  flû- 
tes, which  are  not  tangent  to  each  otûer  as  on  the  Doric  coi- 
anan;  bat  are  separated  by  a  narrow  fillet  (fig.  267);  this 
is  not  the  form  presented  by  the  fiâtes  on  ths  most  ancisno 
lonic  columns;  hs^aare  siinilar  there  to  the  Doric  fiâtes. 
Slswhere  the  shaft  reicained  smooth.  It  is  the  same  for  tne 
base;  according  to  the  édifices,  it  présents  very  différent 
profiles.  As  for  the  volutes,  ho^  mach  time  and  experiment 
hâve  been  necessary  for  theoctojlearn  to  regulate  the  de3i£,n 
and  mâke  the  connection!  There  is  the  only  one  method  to  foi- 
low  if  one  desires  to  form  an  idea  of  tèe  graduai  formatioa 

of  the  type;  that  is  to  s.ady  it  in  its  différent  states,  as 

tne 
the  engravers  say,  i.e.,  in  ail  tne  monudients  of  archaic  ec- 

och  from  which  remain  fragments  that  permit  its  column  tD  ce 
restored,  either  entirely  or  in  part.  One  sometimes  has  tûe 
capital  without  the  base,  or  tne  oase  witnout  the  capital; 
but  even  then,  the  attentive  examination  of  tnat  one  of  tae 
éléments  of  that  entirety,  which  nas  not  perisned  ailows  sbiil 
a  safe  iafèoence. 

The  most  ancient  column  of  a  temple  that  caa  be  restorea 
in  its  integrity  is  that  of  the  old  temple  of  Sphesus,  ^vnlcn 
was  built  about  56D  with  the  aid  of  Oroesus,  as  tîerodotus  r 
relates,  an  assertion  confirmed  by  the  remains  of  an  inscrip- 
tion engraved  on  one  of  the  bases.   This  advantage  is  due  to 
tne  intelligent  zeal  of  A.  Murray,  the  curator  of  tne  Greco- 
Roman  department  of  the  British  Muséum;  to  appreciate  at  tn- 
eir  just  value  the  patience  anf  sagacity  displayed  by  Murray 
in  that  difficult  »ork,  it  ^as  necessary  to  nave  seen  in  cas 
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itself  ten  years  siace,  in  the  storerooms  the  remaias  of  the 
first  temple  that  Hooà   had  brought;  I  should  a&ve   believed 
it  impossible  ever  to  utilize  tûem.  Pliny  mentioûs  as  one 
of  the  peouliapities  tnat  diatinguished  the  second  temple  of 
Ephesus,  the  fact  that  36  of  its  columns  were  ''soulptared", 
a  statemeot  that  has  greatly  embarrassed  the  commentators, 
antil  the  time  when  Vood's  excavations  brought  to  light  beau- 
tifal  fragments  of  the  reliefs  in  a  grand  style,  which  oraa- 
mented  the  lower  drum  of  the  columns  in  question.  One  would 
hâve  thought  that  the  idea  of  this  unusual  décoration  proper- 
ly  oelonged  to  Ghesèphron  and  Metagenes,  the  architects  of 
the  second  temple,  and  he  would  hâve  attempted  to  explain  it 
Djf   the  taste  of  the  Macedonian  âge,  by  their  désire  of  iano- 
vation  at  any  cost,  and  by  the  pleasure  foand  in  ths  pictur- 
esqyie  effect.  However  plausible  tnat  explanation  might  ajcpear, 
it  mus'c  bôv'BenettQcedï  ifhen  the  Sphesians  undertook  to  repair 
the  disaster  caused  by  the  folly  of  Srostratos,  by  tne  aii 
of  sabscriptions  collected  throughout  ail  Greece,  they  oert- 
ainly  proposed  to  give  to  the  nevr  édifice  a  grandeur  and  mao- 
nlficence  tnat  its  predecessor  could  not  hâve  had;  but  tne/ 
adhered  to  the  reproduction  of  its  principal  arrangements, 
particularly  of  those  forming  its  originality.  That  results 
from  the  study  of  the  fragments  of  the  first  temple  pièce  0/ 
pièce,  Murray  restored  a  relief  with  figures;  a  young  man  aad 
young  women  in  long  vestments,  marched  as  in  procession  ar^- 
und  a  cylindrical  shaft,  that  can  only  oe  the  drum  of  a  coi- 
umn;  he  had  further  recovered  ind  fitted  to  tne  snaft  a  Diu 
of  moulding  tnat  surmounted  this  relief,  and  separated  it  i 
from  the  upper  part  of  the  support.  Thsn  one  can  no  lonésr 
doubt  that  the  archaic  temple  also  had  its  sculptured  coIul- 
ns,  oesides  more  simjjle  columns.  Sere  taey  in  tne  same  auniG- 
er  as  on  the  later  édifice?  l^o  one  knoiNs;  ont  tney  must  na/s 
been  much  admired  in  their  time,  on  account  of  tne  happy  oe- 
culiarity  of  their  ornamentation. 

KO-te    2.9.612.     ÇV\(v^.     «.    K.     XXXYI,     95.     ?\,^.^^i    aààa    t^ûo    vûoria 

Bvxt.    t^esc    \»OTâ,8    àto    0,0^    ^aVe    sea^e.    it    t\aa    oeea    proposée.    \>o 
recuât    '^aTvtx   a    scopa, '*    ^oxve    \o    sco^a'^^cxa^   •l\\\,3    correct.\oxv    ftaà 
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Xeaà.s  t,o  ^^c  voeaWtvi^ ,  aa^-a  \\^z    v>rooert>*,  t^Va  «as  to  aX.trV,\)vx- 
\e  tD  çVVtvi^  a^  error  \ia  c\vroao V/Ot'è  »  ^^o-t  \DOu\.à  ver\va\>a  exceeà 

acc\J^atol^eà..  )iarra»4  au^é,®*^®  aao-tVvex»  corr eo-t\iOTv,  \tva^  oarxea 
a\.\»|,tv\,\.\^  Wkore  t^oia  X\iz    text  ot  ^^®  laaWaacrxp^,»  bvx^  «uVc^  uaa 
%\),z    xkZvW.    ot  4^0 v^é,  a  oce^  aa\,\.atcxc\.orii  tex\,;  -  *\,»o  acapo,^ 
ot\  tV\.e  \)aae  ot  ^^e.  a^cxtt. 

Murray  devoted  himself  to  the  pecoastruction  of  oae  of  tri- 
ose  soalptored  oolumas.  Ooly  little  bits  aûd  thia  pièces  oî 
eaoh  member  of  tàat  whoèe  were  foa^d;  bat  some  Df  thise  bits 
ppesented  surfaces  that  fitted  and  permitted  tnem  to  ot   join- 
ed;  thas  one  nad  the  profiles  of  the  moaidiags,  the  places 
aad  movemeat  of  the  figures,  the  curves  of  the  volute.  Iq 
oomparison  with  what  was  laoking,  ne  possessed  little;yeb 
there  iias  eaough  to  guarantee  the  acouracy  of  ail  done  in 
the  »ork  of  restoration;  aot  an  élément  of  aay  importance  >v 
was  introduced  arbitrarily  and  oy  mère  hypothesis. 

Judging  froiB  the  fragments  remaining,  it  does  not  seem  t 
tnat  on  the  old  temple  ail  the  oases  were  exaotly  similar; 
tnere  were  slight  différences  between  them,  according  to  tue 
places  occupied.   ffhat  ^as  c|)osen  hère  as  a  support  for  tne 
column  is  formed  oi.  two  scotias  separated  by  astragals  aod 
a  great  torus  (Pl.  X,  A).  The  torus  is  fluted  norizontaliy. 
Above  this  oase,  separated  from  it  by  a  round  and  by  a  hièa 
band  forming  a  plinth,  rises  the  first  drum  of  the  shaft  ar- 
ound  whioh  extends  the  circle  of  figures  symetrically  arran- 
ged  and  marching  with  timed  steps  (fi).  Tnis  drum  of  excepti- 
onal  character  has  its  crown,  a  projecting  ring,  whose  prof- 
ile is  a  reversed  ogee  decorated  by  a  collar  of  desoendin-é 
lanceolate  leayes,  separated  by  the  ornament  termed  spear 
ûead.  Above  is  a  smooth  bauad  from  which  commences  tae  coiu- 
mn,  properly  speaking.  dike  tàat  of  3amos,  its  contemporar/ , 
it  fflust  be  very  slender;  but  there  are  only  two  or  three  fr- 
agments of  it;  one  is  tnerefore  not  in  position  to  deteriLiae 
its  height.  ffhat  one  is  able  to  prove  is,  that  the  shaft  aad 
44  flûtes,  that  touch  at  their  edges  as  on  the  Doric  coIuiDQ. 
Yet  there  is  a  différence.  Take  a  drum  whose  diameter  eqaais 
that  of  a  Doric  column  with  l6  or  24  flûtes,  and  propose  ta 
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iasert  44  ov   more  oq    that  perimeter  (»hose  leogth  is  tae  saaie 
as  tûat /of  the  first}  you  mast  make  tûem  saiaiier.  to  fiod  roo^ 
for  them.  Tae  doser  togetaer  tney  are,  the  edges  liil  maKe 
tûe  ooiumQ  appear  «eaker  tùaa  if  tûe  edges  were  fartûer  apart. 
Iq  tûe  olâssical  arrangement,  by  the  semicircalar  foriD  givsn 
to  tne  section  of  tne  flûtes  and  the  inseption  of  tne  fillets, 
one  will  obtaiû  snarp  edges,  and  thus  he  sacoeeds  in  recover- 
iûg  tûat  streûgtû  of  tûe  lines  of  shado»,  wûioii  tûe  aaaltipli- 
catioQ  of  cûannels  tends  to  redaoe. 

The  capital  rests  on  an  astragal,  a  sort  of  projecting  beaà 
decorated  by  pearls,  ifûich  plays  hère  the  part  if  tûe  ooûca- 
ve    bands  of  tûe  Doric  order;  above  a  row  of  3ggs.  separate  ino 
volutes  that  join  at  top  by  a  oûannec,  wûose  lower  edge  des- 
cribes  a  siigûtiy  rounded  curve  (C  S).  J^aere  tùis  meets  tas 
volutes,  two  little  paiaiatiaiDS  mask  tûs  point  of  janctioa  i 
and  fiil  the  angle  oy  projecting  aoove  tne  ôègs.  Tais  aas  g 
been  named  sometiies  tne  ear  of  the  volute,  as  one  teroas  ône 
eye  tae  centre  of  the  spiral,  tae  point  naere   its  iast  3cr:_i 
stops.  Analogies  easily  seen  saggested  tne  use  of  thèse  tins. 
Tûe  tffo  volutes  extend  entirely  beyoad  tas  line  forming  Lae 
prolongation  of  tne  snaft.  Pus  inner  face  oi  lae   scroii  io^s 
not  cross  that  line,  an  arrangeaient  tnat  gives  to  tûe  tDo  i 
jfidth  tnat  seeiDS  rather  excessive.  On  tnese  sides  tne  oaciô- 
al  présents  the  forai  of  tûe  cusûion  grooved  Dy  scotias  aaa.r 
ogous  to  tûose  of  the  oase,  out  grouped  aère  in  Lue  verticii 
sensé. 

Se  like?fise  possess  oiost  of  tae  eleients  oi  tae  columa  j^ 
Samos.  There  had  existed  aL  Samos  a  ver/  ancient  temple  oi 
Hera;  the  g^ses  of  its  colannB  were  loand  oeneata  taose  oi 
tûe  édifices  waose  ruins  exist.   Tae  reoaildiag  aasi  aave  :j- 
curred  at  the  time  of  tûe  great  prosperity  of  Saoïos,  under 
Polycrates  (532-321).   According  to  tae  cDaracter  of  tae  î3- 
riDS,  tne  column  of  Samos  seeois  later  taan  taaL  of  îpaesas. 
Tûus  its  base  is  a  nore  ûapc/  arrangement  taat  approacaes 
more  tûe  classical  type  (?ié.  263).  It  consists  of  ttvo  prii- 
cipal  meaiDers;  a  ûigh  scotia  and  aoove  it  is  a  toras  sojie- 
wnat  lower.  Thèse  t^-o  mouldinss  are  oraiientei  oy  very  au.e 
ous  aorizontal  grooves.  F'ig.  2ô9  represeats  aaotner  oass  -ii'^-'^ 
sensioly  the  same  profile,  oat.  -vnioû  diifers  from  tae  firs: 
in  that  it  teroiinates  in  a  sort  of  inclined  pliath,  thaL  scr- 


1 


513 
serves  as  iûteraiediary  betifeen  tiie  base  and  sûaft.  Pig.  273 
gives  the  profile  of  the  same  bases  after  another  drawing. 
Tiiis  mast  oe  tûat  oï   a  ooluma  of  tûe  second  ron.  As  for  tne 
sûaft,  it  was  smootQ  (?ig.  271);  tûis  is  stiowa  by  trie  coIuihq 
still  standing  in  part,  witn  numerous  draajs  iying  on  the  ar- 
ound.  As  the  fiâtes  are  wanting  hère,  is  that  oecaase  tne  s 
édifice  was  not  oompleted!  Dne  oan  scarcely  oeiieve  this, 
iïhen  he  recalls  how  rich  and  po^erfal  Samos  ^as  in  tne  5  t:i 
centary;  there  are  other  examples  ofi  ancient  lonic  oolumas 
on  iïnich  the  flûtes  are  laoking. 

Kot.e  i.\j*Ôi5«  Gxrarâi.^  Bu\\»eX\.tN, .  1880.  p.  389. 

Koi;,e    2. p.  615.    A.^    ^^e    et\à    ot    ^^e    ^a\e    ot    "tua    aLàoen-txir es    o? 
çoA#^cr  atea  »    ^Broài.ot,\xa    1,111,     160"^    nieat\.0T\3    tïve    \.yvT*ee    èveat 
vior\t8    ■t\vabt    V\.e    aà\\v\T*e(l    aX    soiî^oô.    T>ve.    temple    ot    "j\e,va    Vt    11» 
148"^,    tXve    à\.V,e    ot    ^^e-    port    atvà    t\\e    X\xx\T\el    ot    î,^paul\.t\oa    oax 

p'V.e    mus^t    \)e    orve    ot    twoaa    môa"t\,OTvcîi    \)^    xr^atotle    cjbâ    aa    exa.:.:/\.a 
ot    t'<^e.    é,rea\,    yBor\ts»     t,'aa\,    t^e    t>^vaa\s    anàertoov;    \o    à\oer\,    tr.e 
people    atvà    oavxae    \,\\ew    t,o    tOT^et    t\\e\,r    3\xP^ect\.0T\ .     l^?oll  t  \. -3  = . 
Y,    îî^  •    Ot\    "tV^e    \\iaTi,e\.    ot    ^upa\\T\03,     aee    ?aPr\,o\u3,     ^Vter  t?l  ^er- 
aa^    d.cr    itv^el    Samoa    1^  is^  t  a  e  t\ .    )i\tX,.    vol.    ix.     p.     Iô2)-197,     pis. 
7,     8^. 

Ko-te    l.p.617.    'YVve    ^"^  at|mewt3    ot    oi   \30late    èataereà.    oa    ta\.3 
a\\.e    Q.t\à    àraiDu    ào    ao"t    appear    X,o    'aaoe    oelo<\|e5.    Xo    Xae    orler 
t\vat    \»e    are    aX\]kày^\(v|;    \.\ve^    came    ^rox^    a    wac'u    snvaller    'oa\là\..\  i 
XVvaa    X'aaX    ot    our    coixjbma.     (^A.ai,\.c\.    ot    lox\\a,     2821.     i^t^ap.    Y. 
?"V'.     IV,     5"). 

Tne   coluQin   Lias   very    slender.    It   doabtiess    iacks    tne   apc5? 
part,    but   tne   lo^er   diameter   of    tne   capital    sxis.s    in   a   iris- 
aient  found  on    tne    around   near    tne    oase,    and   on   tne   12  dra.ns 
remaining   in    place,    one   can   measure   the    âraduai   diîiinutioa 
of    the   shaft.    ^rooa   the    top   of   the    base   to    t*ne    oegianins   de 
the   echinus    this    shaft   had   a   height   of   43.33   ft.,    nearly    ? 
diameters.    The   capital    was   composed   of   two    pièces    joinei    c; 
superposition,    as    indicated    oy    the   hole   eut    to   recei/e   a   33^- 
el    in   the   top  of   the   echinus,    the  only   part   of   tne   capital 
remaining   (?ig.    272).    That   echinus   having   eggs   on    its   entira 
perimeter,    it   results    from   tnis    tnat   the   volutes   must   aavi 
been   eut   in   a   slab   with   upper   part   enlargel;    tney    fall    3L 
botn   sides   of    tne   echinus    without   haviaé   any    connection    ^i^à 
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that.   There  is  reasoQ  to  believe  that  they  presen^ed  ao  ar- 
rangemeat  aaalogoaa  to  what  we  fouad  at  Hlphesas,  but  what  re- 
ioalas  od  the  capital  of  Samos  saffices  to  prove  that  it  had 
its  origiaality.  It  exhibita  a  peouliarity  aot  fouad  at  Sph- 
esus.  Thia  is  that  «re  meet  with  the  aeokiag  for  the  first  t 
time,  whioh  ne   shall  fiad  again  ia  the  capital  of  the  Erech- 
theam;  it  is  bordered  |)y  two  fillets  at  Samos. 

To  an  édifice  of  much  less  importanée,  the  temple  of  ApoUo 
Napea  ia  the  island  of  Lesbos,  that  a  colama  beloDged,  .»hicQ 
althoagh  of  small  height,  ao  less  nserits  atteatioD.  Napea  w 

was  a  small  city,  whose  raias  hâve  been  recogaized  in  the 

2 
ooQstructioa  of  a  ohurch  dedioated  to  3.  Taxiarohis.   Accord- 

iag  to  ail  apipearaace,  this  column  is  more  aacieQt  thaa  that 
of  Samos  and  even  that  of  Sphesus'  ail  its  members  hâve  beea 
fouad;  it  may  be  almost  eatirely  restored.  The  base  is  made 
of  a  great  torus  surmounted  by  a  round  (Lig.  273);  the  shaft 
is  smooth  (Fig.  274);  but  what  is  most  siagiilar  is  the  capi- 
tal (Pl.  LU,  1).   The  volutes  are  tangent  at  their  springiag 
they  rise  vertically  and  the  centre  is  outside  the  line  of 
the  shaft.  At  top  is  left  between  them  a  space  filled  and  d 
decorated  by  a  palmatium.  The  top  of  the  capital  présents  a 
smooth  surface;  it  is  a  rectangular  slab  having  the  diameter 
of  the  column  as  its  width  (1.57  ft..);  the  length  is  2.39 
ft.  The  whole  is  eut  in  a  block  of  trachyte  4.46  ft.  long; 
it  présents  the  same  design  on  both  faces. 

V>oa.    90    pp.,    S.\.\.8.    \.T\    -texA:.,     29    çVs.    cx'tVià    2    '«xQ.pa.    1890. 

KO"te    a.\>.617.    ?\..    LU.    i;    cap\,\.a\,    t^O't^   ^^2-    ^e\«kp\.e    ot    A.poA.Vo 

âLra\û\.T\|   ot    ^oA.àe\ae\A.    Heaivàrva.    ç\,é.a.    60,    61,    62.    3,     4;    coVumft' 

é,eome\r\,caX  àra\D\.Tv4  ot  ?•  l^e^rN-e.  Kcv\fccra\.\.a.  ^cxrt  i,  ç\,.  lll¥ 
5,  6;  \\ve  second  tem^'V^e  o^  Locres,  at^^ex*  DOvçt^^^»  ïtO^*  ^^'^^• 
1890.    5;    X\vô    base    auà    ^oWot&   ot    ^^e-    sVv.att.    6;    protv\.e    ot    ^^* 

ca\>\,ta\,.  i^çV^ô.    4»    7,    18,    14    ot    ^^a    àeacr\,p\,\,oxv. 

The  column  of  Naandria  is  also  entirely  known  to  us.  There 

has  not  been  found  the  least  trace  of  base,  for  one  cannot 

thus  term  the  biocks  of  stone  sunk  in  the  depth  of  an  area 
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of  tamped  earth  aad  oa  whiod  rested  the  lower  drum  of  the  s 
anaft.  The  base  that  we  hâve  everywhere  sesQ  very  developed 
in  tne  oldest  IoqIc  columns,  was  eatirely  wanting  aère.   Tn- 
ere  vas  somethiag  siaguiar  in  that  peculiarity,  realiy  unex- 
peoted.  As  for  the  shaft,  it  was  smooth  ivith  a  vepy  marked 
diminutioa.  Nearly  ail  the  drums  hâve  disappeared.  After  ha- 
ving  been  ruined  by  a  fire,  thaL  one  divines  from  the  cnapc- 
oal  soattered  over  the  grouad,  the  édifice  served  as  a  quar- 
ry  for  the  adjacent  villages.  The  blooks  that  form  the  capi- 
tals  for  the  most  part  hâve  been  reoat  in  place,  the  project- 
ing  parts  and  ornaments  in  relief  were  broken  off;  taese  aave 
remained  lying  on  the  ground.  One  of  the  oest  preserved  piè- 
ces is  that  discovered  in  1332  duping  a  visit  paid  to  the 
Tchidpidagh  by  Clapke,  an  American  architeot,  then  occapied 
with  the  excavations  of  Assos  (Pig.  275)«   One  of  the  two  r 
volutes  is  complète.  The  motive  being  symmetricai,  it  is  easy 
to  restore  the  missing  portion. 

Ko-te  2. p. 61.8.  c\.ar\te.  ^    \)rot.o\.OT\\c  cap\,\.a\  ^rou  t\\e  site 

1886.  li^ïvà  \,u  |ii.m.  jour,  ot  kvc\xaeo\o  |\a  .  il,  1886,  ç  1-20,  i38- 
l^ô.TCl  >.preB6tî*ec"t\vcv%  tr.ai&,w.^TR^  traxBk  àeatvvxcWou,  c\»o.r\te  àepos- 

\û\>.oae  ^oaçVtaWt,^  \vaa  "V.et't  é,ratetv!ii^  mewvorxea  \.tv  a\,\,  ^-raoeX-erâ, 
\b\vo  Y^aoe  \>aaaeà  ^>3er  t,\ve  "îroaà  \t\  ttve  aeconà  \va\t  o^  tVvxs  l, 
^l<ô  X\v^  cetvtvjkr^.  QOrpt^^^  VY^otoé,^o*'V^3'^  \it. -t^vere,  to  \B\N.Oôe  c 
courtea\A  \ne  o\ae  \l^va  pvoot* 

Neithep  Supopean  nop  Asian  Gpeece  had  ever  produced  aaytii- 
ing  siffliiap.  Ail  that  can  be  compaped  with  it  are  certain  z 
capitâis  peppesented  on  painted  vases;   also  some  funepar/ 
stèles  found  in  Oyppas:   but  othep  éléments  intepvene  thera, 

IL.' 

and  the  capital  was  coQstpocted  on  a  pectangulap  plan.  The 
capital  of  Neandpia  nas  the  fipst  whepe  that  appangement  was 
employed  fop  a  column,  playing  the  papt  of  a  support  in  a 
building.  This  type  then  supppises  and  intepests.  By  the  él- 
éments composing  it,  it  peoalls  tae  lonic  capital;  it  is  dis- 
tinguished  fpom  that  by  the  mannep  in  whioh  the  éléments  are 
gpouped  thepe;  one  finds  thece  both  a  coppespondence  and  a 
différence. 

xote  l.p.621.  GerUaràt.  K\>iaer\.eaeae  ^r \.ecV\.\.ac\ve  voLaeab^XàarJ 
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Ç\.«.  108,  185,  %k^.,     24^. 

3ooQ  after  tàe  capital  of  îsïeaQdria  had  oeea  mentioned,  taat 
of  ^apea  was  uocovered;  thao  arraageoaeat  has  oeea  foaad  more 
receatly  in  a  capital  fouad  at  aaother  point  on  the  island 
of  Lesbos,  in  the  aoropolis  of  Mitylene  (Pig.  276).^  In  taese 
three  pièces  is  tùe  same  direction  of  the  volutes,  the  same 
palmatiam  interposed  between  the  twro  éléments  of  the  couple. 
ïhe  type  is  everywhere  the  same;  there  are  only  variations 
ifithout  importance  between  the  two  examples.  Thus  at  iîîapea 
the  eye  of  the  volute  is  indicated  by  a  round  hole  sunk  in 
the  blackish  tufa,  in  which  was  perhaps  inserted  a  stone  of 
lighter  color;  at  iîîeandria  and  at  Mitylene,  a  round  passes 
through  the  block-  fThat  is  peculiar  to  the  capital  of  L'Jeaad- 
ria  is,  that  the  terminal  area  is  smaller  than  elsewhere.  Il 
is  only  1.31  ft.  long;  this  is  very  small  in  comparison  to 
the  total  length  of  the  olock,  whioh  is  3» 94  ft.  Tne  reasoa 
of  this  arrangement  is  easily  seen;  its  object  was  to  prés- 
ent ail  contact  ofothe  volutes  and  the  beams  supported  by 
the  capitals. 

KOte  s.  p.  621.  A.^•^•  our  t\\a^\c8  fxv^    àue  to  yi.  ^atoxv,  \»\vo  ^aas 
\»\.\»\,\.a4  to  commuTxtoate  to  wa  tVvts  t^^l.'t*®'^^  ^'A  ^^®  \.x\t,er î^eàv- 
a.r*^  o^  )IL.  sa\omou  ^etaa.c\\. 

As  on  the  two  capitals  of  Lesbos,  at  Neandria  on  the  lo^er 
face  of  the  block  is  seen  the  hole  in  which  fitted  the  dowai, 
that  connected  thés  pièce  to  the  shaft. 

nhen  Clarke  made  knoun  the  fragment  that  he  had  discoverel 
on  the  site  of  Neandria,  he  had  no  doubt  that  thèse  two  vol- 
utes were  connected  to  the  shaft  by  some  transition,  fiileLà 
or  astragal,  and  by  themselves  composed  the  eatire  capital. 
At  the  end  of  the  excavations  that  he  made  on  the  site  of  t 
the  ancient  city,  Koldewey  arrived  at  an  eatirely  différent 
conclusion.  He  found  on  the  site  of  the  temode  many  leaves 
eut  on  the  pièces  of  volcanic  stone,  liparite,  of  which  wers 
made  the  drums  afidbbhevvolutes.  The  ends  of  thèse  leaves  aai 
been  detached  by  the  chisel  from  the  block  of  oylindricai  f 
form  of  the  surface  of  which  their  contour  fitted.  By  coiiipa- 
ring  and  adjusting  together  ail  thèse  fragments,  Koldewey 
soon  found  the  places  and  restored  the  profiles  of  the  arca- 
itectural  member,  (Df  which  they  were  tae  fragments.  Two  coi- 
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collara  of  falliag  leaves  set  on  a  part  of  tne  qaarter  round 
and  eaoiosed  betweea  narrow  rings  deoorated  tiie  top  of  the 
shaft.  Between  tûese  collars  and  tiieir  fillets  were  différen- 
ces ia  détails  between  the  oolumns,  but  tûe  eutirety  of  the 
arrangement  was  everywhere  the  same.  The  motive  reoalled  th- 
at  of  the  louer  portion  of  the  capital  of  tae  column  of  Per- 
sepolis.   &0W  on  that  the  volutes  are  superposed  on  a  doubi- 
ed  motive  in  which  is  believed  to  be  recognized  ths  imitati- 
on of  a  plant  form,  the  terminal  leaves  of  the  date  palm,  s 
soie  ereot  and  others  hanging  against  the  trunk.   Why  was  n 
not  the  same  on  the  capital  of  Neandria?  What  conf irmed  Koi- 
dewey  in  the  conjecture  suggested  by  that  analogy  was  tne  in 
mannsr  in  which  ne  understood  the  plan  of  ths  édifice;  aocor- 
ding  to  him  there  were  no  supports  in  the  temple  other  thaa 
the  7  columas  that  divided  the  cella  into  two  aisles,  aad  t 
tnat  supported  its  roof.  Volutes  and  collars  of  leaves  can 
then  only  be  the  conjugate  éléments  of  the  same  capital,  tae 
leaves  serving  to  make  a  sAitable  transition  from  the  nudiby 
of  the  very  slender  shaft  ^od  the  ample  expansion  of  thèse 
wide  volutes.  Thus  Koldewey  was  led  to  restore  this  capital 
as  we  reproduce  it  in  perspective  after  one  of  the  thres  ex- 
amples that  he  présents  (Pl.  LU, 2).  *îe  hâve  dispensed  with 
indioâting  in  this  drawing  the  fract)ires,  he  had  to  join  in 
order  to  restore  that  entirety. 

Kote  l.v.ô^'à»  tVve  same.  vo\..  Y.  ï^é,.  492. 

However  interesting  may  be  this  composite  type,  it  aiso  r 
retains  a  hypothetical  character  in  a  certain  measure.  L^owa- 
ere,  neither  at  Neandria  nor  at  Lesbos,  has  tae  biock  on  .vn- 
ioh  are  eut  the  volutes  been  found  in  place  set  on  a  drura 
surrounded  Dy  leaves.  3o  far  as  we  know,  there  hâve  not  oeea 
colleoted  fragments  of  those  leaves  at  Lesbos  near  the  paies 
of  abutting  volutes.  One  further  has  the  proof  on  certain  ar- 
chaic  columns,  that  volutes  strongly  resembling  those  of  Ne- 
andria and  whose  projection  is  as  great,  were  set  directly 
on  the  shaft  with  a  simple  asi'ragal  near  the  junction.  (Pi. 
LIII,1).   Yet  the  hypothesis  is  imposed,  if  it  be  demonstca- 
ted  that  ail  the  fragments  of  Neandria,  leaves  and  volutes, 
belonged  to  one  and  the  same  order,  that  of  the  cella.  But 
tûis  is  jast  what  is  called  in  question  by  another  very  oom- 
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coflûpetent  observer  DSrpfeld,  who  iaciioes  to  believe  that 
tlie  temple  was  peritperal.  Aooording  to  àim,  tlaere  were  two 
différent  orders  Iq  tlae  temple  of  Neandria,  and  oonseqaently 
tiK>  différent  types  of  capitals.  The  capital  of  the  internai 
order  was  foriued  by  the  double  collar  of  leaves,  that  wûich 
he  places  above  the  other  is  the  ûighest  and  widest  of  the 
tifo,  »hose  leaves  are  rounded  and  ascending  at  their  lov.er 
part  to  allow  their  points  to  hang  freely  toward  the  ground, 
»hile  in  the  lovfer  part  the  saoïe  leaves  are  shorter  and  are 
attached  to  the  shaft  (fig.  277).  The  superposition  of  thèse 
tîfo  orowns  so  piaoed  formed  a  capital,  although  very  simple, 
which  has  a  very  happy  effect  with  its  unique  motive,  that 
is  repeated  while  diversified,  and  with  the  expansion  of  the 
upper  part.  This  capital  would  hâve  been  that  of  the  coIubtbïXS 
of  the  cell-a.  Did  the  blocks  in  »hich  were  eut  the  abattint^ 
volutes  belong  to  the  columns  of  the  external  portico? 

KO"te  2.ç.u^3.  ?\  •    LUI.  \\    cap\.ta\  t^oiR  Oe\.o^,  çersçect-xoe 

\i\.a\  ^ro^^  t^e  savc^e.  3;  cap\\,a\  ^^otr  oeVo^  a^^er  \,Vv^  satae.  L\\ 

Va-^ô  ot  BOTrWkaaiiT.  kt^X  •    OeaV..  I,  pV.  18.  o*,  caçxta'V.  ^ro-«v  \.ae 
A.cro'poA.xs  ot  k^^atVi^,  v^^s®VC.t\oe  t^o^  ^^^  aame.  k^X.    DeaVi. 
I,  pV.  29. 

Hère  are  the  reasons  that  seem  to  justify  this  mode  of  se- 
eing.  On  one  face  of  the  blook  the  volutes  are  traced  very 
summarily.  On  the  other  tne  chisel  has  oarried  the  v^ork  as 
far  as  possible.  Hollows  and  reliefs  hâve  been  executed  wita 
final  précision.  Nothing  more  nataral  than  this  dissimilariûy 
between  the  two  é'àces,  if  one  admits  that  tne  columns  termi- 
nafced  by  tnese  capitals  were  placed  in  the  gallery.  îhere  oa- 
ly  one  face  of  the  capital  was  visible,  thab  turned  to  the 
exterior;  the  motive  can  be  left  without  inconvenience  as  c 
blocked  out  on  the  opposite  face.  It  was  éntirely  otherwise 
in  the  sanctuary  itself,  where  one  passed  between  the  coIuitiqs. 
There  a  cylindrical  capital  with  the  same  appearance  wherevs  r 
the  spectator  stood,  «ras  mpre  in  place.  In  aasmall  city  of 
Aegae  in  golia  has  been  found  a  capital,  that  is  only  a  rep- 
lica  of  that  of  îîeandria;  "^  ail  the  différence  is  that  in  tne 
capital  of  iîîeandria  the  crown  of  foliage  is  single  instead 
of  being  dout)le  (Pig.  273).  This  order  belonged  to  one  of  tne 
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halls  of  the  public  market  of  the  city.  That  édifice  oan  sc- 

arcely  be  earlier  than  the  3  rcl  century  B.  0.  ;  'oae   has  aofced 

a  sensible  analogy  between  the  buildings  of  Aegae  and  those 

tfiat  the  Altalides  built  at  Pergamon.  At  about  that  tiaie,Âe- 

^         2 
gae  depeoded  oxi   ^ergamoa. 

KO^e  i,9.62iv.  OAe  ffccv^  OkSVt  tvo*  t.^e  cxr cV\.\,teGt  ao\oeà  \tv6  pr- 

\.tvere  t\ve  vo^^»^  ot  oo\#\jftea,  as  loiv^^c  ar^  àvà  \a\er?  "îtve  t^o-l- 
mea^a  ii\jaoo\aex*eà.  4^^®-  «^-^  \iaà\»ca\.\.Oft  ox^  tuât,  po^a^t. 

KO^te  2»9«62.^.  îi»  Botva,  ^\*\.er tUmer  ooa  f^e^ae,  vxa^er  AVtvûA.r- 
Vvktvé,  ootv  ç».  sc^acUaràt,  75  \.V\*aatrat.\iOTi^ .  1889.  i^sôcoxvd.  a\xp- 

Ânother  observation  supports  this  hypothesis.  In  thèse  cy- 
linders,  around  wûich  extends  tne  double  crown  of  leaves, 
Koldewey  believes  is  reoognized  tûe  lower  part  of  the  capit- 
al; if  they  had  really  fulfiiled  that  fanction,  they  would 
hâve  been  connected  by  a  dowel  to  the  ûiooks  on  which  were 
oarved  the  volutes.  Now  as  D3ppfeid  attests,  they  do  not  pr- 
ésent on  their  tops  the  least  trace  of  suça  a  fastenlng.  'îa^ 
architrave  rests  on  the  capital  without  any  intervening  fas- 
tenlng to  connect  and  maintain  in  place  thèse  two  members. 

ïhe  problem  set  by  tûe  discoveries  made  at  i^'eandria  nas 
then  received  two  contradictory  solutions,  oetneen  which  we 
can^jjÇûoose  with  fui!  certainty,  having  not  been  présent  at 
the  excavations  and  not  having  seen  the  monuoients.  Sacû  one 
has  its  dif f iculties;  in  favor  of  each  can  be  invoked  spéci- 
al arguments.  The  capital  entirely  of  leaves  as  DSr^feld  as- 
sumes, would  return  to  the  category  of  those  oasket  capitais 
/rith  leaves,  iirhose  tradition  is  preserved  in  even  tnat  parc 
of  Greece.  On  the  other  hand,  it  must  oe  confessed  and  not 
without  regret,  that  we  should  renounce  tne  admission  of  ta- 
ab  complex  type  that  Koldewey  présents  as  navin^  been  tnat 
of  tne  capital  of  i^Ieandria.  This  type  is  not  alone  curioas 
by  its  Biagùiàffitjw  Tne  forms  there  found  together  combine 
.ï^ithout  effort;  the  entirety  iwith  a  certain  archaic  air  tnat 
has  its  charm,  does  not  lack  richness  and  amplitude.  Pinally, 
what  complètes  the  giving  of  a  high  value  to  this  capital  i^ 
the  striking  resemblance,  that  it  présents  of  those  of  tne 
royal  édifices  of  Persia  and  of  Susiana.  Sxcept  tne  oulls, 
Wûich  properly  belong  to  oriental  art,  one  nUI   find  hère 
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the  saoïe  eiemeats  as  there  dlstrlûated  la  toe  same  order.  T 
The  monuments  oî   tiie  Acnaernenides  are  later  oy  pernaps  two 
centuries  than  tne  temple  of  iîeandria,  and  if  tne  architects 
tnat  constrixîted  tiiem  suffered  to   a  certain  extent  the  infl- 
uence of  Hellenic  art,  one  oan  oniy  admit  tnat  tney  «fere  io- 
spired  by  forms,  tiiat  had  already  passed  out  of  fasnion  in 
Greeoe,  when  they  ereoted  the  sumptuous  palaces  of  Darius 
and  Xerxes.  This  anaiogy  remains  no  less  wortny  of  attention. 
It  is  explained  by  the  existence  of  an  earlier  type,  very  ao- 
cient  and  of  Asian  origin,  a  primordial  type  from  wnich  equ- 
ally  came  by  différent  ifays  the  capital  of  i^eandria  and  tnat 
of  lersepolis.  / 

Only  in  its  froper  place  amoa^  the  Greeks  of  Asia,  hâve  wa 
so  far  studied  tne  lonic  art.  iVe  now  hâve  to  follow  it  beyoad 
the  sea  into  3icily  and  Italy,  as  we  ûave  done  for  Doric  art, 
born  in  peloponnessus.  Some  remains  exist  of  one  of  tne  mosu 
ancient  monuments,  that  it  has  created  in  a  foreiéa  land;  we 
speak  of  the  temple  that  the  founders  of  Naacratis  hasteoed 
to  erect  in  honor  of  Apollo  at  the  centre  of  the  concessioû. 
Tnis  temple  «as  entirely  of  limestone,  and  is  Delie/ed  to 
hâve  oeen  built  about  62D,  perhaps  earlier.   Tnere  again  we 
hâve  the  order  nearly  entire;  as  at  Samos  ix,   iacks  ths  capi- 
tal properly  so  called;  only  a  bit  of  it  exists.  Dn  certaia 
columns  that  perhaps  were  in  the  second  row,  the  lo/rer  part 
of  the  base  présents  éléments  analoéous  to  taose  coœposins 
tne  Samian  base,  tne  round  and  fluted  plintn,  tnen  tne  torus 
with  the  same  horizontal  flûtes;  Dut  nere  oetween  the  toras 
and  the  bottoiD  of  the  snaft  is  interposed  a  irustum  of  a  oDùd 
terminated  oy  a  oand  aoove  whicn  commence  tne  flûtes  of  oaa  . 
shaft.  (Pl.  LU,  3)»  Tûe  transition  thus  arran^ed  Det»eea  cvo 
members  usually  in  direct  contact  is  aivkward  and  neavy;  it 
seems  that  the  architect  working  in  a  oarbaric  land  aas  iosû 
something  of  his  refinement  and  taste,  ualess  ne   hâve  hsrè  à 
simple  roughing  intended  to  receive  an  ornament,  that  ^as  a 
not  executed.  As  at  fiphesus,  tne  snaft  aas  yet  oûly  Doric  f 
flûtes;  it  ends  with  a  sort  of  douDle  astragal  formed  of  ifio 
rings  of  leaves  (Pl.  LU, 4);  tnose  are  summarily  indicateà 
and  resemble  inverted  eggs.  It  is  not  probaole  tnat  the  coi- 
umn  was  terminated  thus,  for  there  hâve  been  found  some  frâ:-- 
ments  of  volutes  cat  ^n  tne  same  stone;   out  tnese  bits  ara 
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tDo   sojall   for  oue   to   attempt   to   restore   the  capital.    Ooe  can 
ask  ^hettier   this   capital   did  oot   présent   an   entirety  analog- 
DUS   to   that   restored   for  i^Ieandria   (Pl.    LU,  2). 

fart    1,    1084-1005    \>^    «.    X.    î.    petrVe,    «vtu    CWav».    "^^    sm\.\^, 
Ê.    Gtaràaer,    BaroVa»^,    v .    fteaà.    'Y'^^»rà.    iiemo\r    ot    14»    ÊXvV,    çuaà. 
i8B6*    Ç\.ô.    111    a<\ô.    XIY    ^^    (Saràaer,    »\,t^    o.a    av9e(v^\.x    b^    p.    Ll- 
G,r\.tr\.'t\v.    3\.xtit\    >iLe(fcO-\,r    ot    St-    ?.xç\..    puaà.    iSBS. 

Ko^t-e  2.p.u28.  KaacratVs,  Par\.  i,  p.  13. 

Maacratis  is  also  only  an  extension  of  lonia;  but  a  receoL 
discovery,  the  anoovering  of  the  ruins  of  one  of  tne  temples 
of  Locres  on  the  eastern  coast  of  Italy,  has  siiown  this  style 
of  architecture  employed  in  a.  eity  not  connected  by  any  close 
bond  to  the  oountry  where  it  originated.   Tiiere  en  the  site 
itself  of  a  more  ancient  temple,  from  wiiich  remains  only  tae 
f oundations,  ^as  built  a  peripteral  lonic  temple  about  tiie 
middle  of  tne  5  tii  cent»iry;  important  fragments  of  tne  oraer 
iaave  been  found.  The  base  mach  reoalls  that  of  Samos  (Pl.  LU, 
,,  6);  bat  one  iiere  sees  the  trae  lonic  flûtes  appear  on  tne 
sûaft,  a  shallow  flating  with  a  fillet  separated  by  narrorv 
fillets.  Flowers  ornament  the  necking;  tney  start  in  the  car- 
ved  angles  forming  semicircles  in  /fhich  tne  flûtes  end  afc  c 
tneir  upper  ends,  and  they  vary  from  one  column  to  another. 
(fig.  279)»    3ae  has  but  a  fragment  of  the  capital  itself  ( 
(Pl.  LU,  7,  3).   Bowever  f-ractionàl  thèse  remains,  one  finas 
there  that  the  little  round  outlining  tne  spiralfc  of  the  vo- 
lutes does  not  form  a  continuons  curve  and  is  ccnnected  to 
tne  upper  fillet  by  an  obtuse  angle,  whiie  oelow  was  a  benû 
carve  joining  the  two  volutes.  The  cushion  forming  tne  laté- 
ral part  of  tûe  capital  offers  ornamentation  less  élégant 
tûan  at  Sphesus;  for  ail  décoration  it  nas  only  several  suo- 
erposed  rows  of  scales.  That  arrangement  is  of  a  rather  poor 
simplicity;  but  in  other  respects,  by  the  profile  of  its  ûasa, 
by  tùe  section  of  its  flûtes,  the  order  of  Locres  is  alreaiv 
very  advanced.'  it  approaches  the  orders  whose  happy  proport- 
ions and  noble  élégance  hâve  raised  to  the  dignity  if  class- 
ioal  models. 

XO%e  l.p.629.  P^\,er3e^;  tcmpVe  \,(v  LOcrV,  va  Afcft.  li\.-st.  ft'î^' 
)^\.t\.  1830.  p.  101-227.  Ç\a.  Vlll,  IX,  X.  'Yae  pVaa  àra^oa  oj^ 
oarp^cVà  \aaa  pOkbVvaaeà  at  tarder  8ca\e  \w   A.<vt.  oe^V..  i,  Ç\.. 
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Ll.  k"V.ôo  aee  p.  Dr8\,.  scova^^Ob  à,^\i(\  tem^xo  \.otva.co,  etc.  ^Kox-" 

la  the  course  oï   tais  survey,  we  hâve  aot  met  «itii  tlie  raia 
Df  a  îiogle  édifice,  that  présents  tùe  appearance  oî   the  fceai- 
pies  oî   èa-estam,  op  evea  that  o£   those  of  ptoriûtà  aod  of  Ëgi- 
aa;  neither  in  Asian  Greece  oDr  outside  its  t'rantiers  hâve   5 
ffe  found  a  single  lonla  column  still  standing  on  its  base  a 
and  surmoanted  by  its  capital.  We  nave  only  endeavored  «ith 
greater  care  to  ooliect  and  represent  ail  tne  fragments, wai- ' 
oh  can  give  an  idea  of  tne  cnaracter  of  the  t'ortns  created  a 
and  employed  by  this  architect)ire,  in  its  iaitial  period  and 
up  to  the  middle  of  the  5  th  centary.  It  remains  for  us  to 
compare  and  classify  the  fârms,  to  group  thein  in  séries,  and 
to  foilow  tne  progress  of  the  work,  whicn  from  génération  t-o 
génération  made  tnem  more  harmonious  and  more  beautiful. 

The  temple  of  iîeandria  is  certainly  more  ancient  tnan  tne 
temples  of  lïlphesus  and  of  Samos;  there  are  serions  reasons 
for  dating  the  constraction  in  the  7  th  centary.   If  this  oe 
so,  tne  type  with  abutting  volutes  would  represent  the  priai- 
itive  form  of  tne  lonic  capital,  and  untii  oeing  more  fuiiy 
informed,  there  would  be  reason  to  regard  Solia  and  its  app- 
endage  ^esbos  as  tne  cradle  of  that  art.  In  tûat  région  wera 
made  the  first  attempts,  sketches  and  préludes  of  tne  futur-a 
masterpiece.  As  the  domain  of  that  art  extended,  occasions 
multipiisd  to  use  it,  to  retouch  and  correct  tne  motives  tu- 
ât were  first  sketcned,  to  referai  or  to  infisct  the  iines  of 
its  design  to  better  satisfy  the  eye.  Taking  outside  Asia  ia 
the  islands  of  tne  Ârchipelago  and  in  continental  Greece,  a 
certain  number  of  archaic  capitals,  that  served  as  bases  of 
statues,  one  sees  the  type  gradually  modified;  ne  notes  var- 
iations from  one  to  another,  slight  changes  in  design,  oy  i 
tne  effect  of  which  the  capital  with  abutting  volutes  is  tr- 
ansformed  into  a  capital  with  volutes  connected  by  norizon- 
tai  Iines. 

KO'te  i.v«6S0.  VLo\»àe\ae^.  KeaaàrVok.  p.  49. 

ffor  example,  hère  is  a  capital  found  at  ûelos  (pl.  LIII,1, 
2).   The  volutes  are  onlv  iodicated  hère  by  lioes  traced  v;iuû 
the  point,  Iines  formerly  heightened  by  color;  tney  présent/ 
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la  gênerai  aearl/  the  same  arrangement  as  at  i^eandria;  but 
they  are  curtailed  as  not  even  joining  at  tûeir  beginniag. 
Tûey  lie  extended  on  the  plateau,  that  haa  a  rectangular  sur- 
face at  tts  upper  part  to  follow  their  movement  rounded  at 
tàe  sides.  The  top  of  the  shaft  is  attaohed  to  the  horizontal 
plane  separating  the  two  cylinders.  An  ornament  painted  like 
a  palmatiuiD  fiils  the  interval  that  séparâtes  the  volutes. 
Wnen  one  attempts  to  restore  mentally  the  capital  of  the  Sam- 
ian  Hera,  he  would  be  suffioiently  disposed  to  oelieve  that 
cylinders  of  this  kind  were  suspended  there  at  both  sides  oi 
the  echinss,  the  only  part  of  the  whole  known  to  us;  tûis  w 
nill  explain  why  there  is  no  iatsccuption  in  the  row  of  eggs 
extending  entirely  around  this  abacus. 

■tYve  aa«ie  source  ^Ç\..  LUI, 3"^  \va>3e  a\reQ.ài^  \)eet\  vub\\a\^eà  b^ 
lioinoWe  ^Lea  "îvaoavxx  àe  \.^^co\*e  tx*a.wca\.a  àaus  \<*\i3\.e  àe  oeVos. 
1890.  p.  27-28"^.  0\ir  t\vaaV.a  cxre  àvie  \o  H.  Kewot,  \a\vo  ûouvt,e- 
ou3\.^  ç\.aceà,  a\,  our  àxapo^aA.  \v\,a  or\.|\,nia\  àr  a\ûA,nèa . 

To  return  to  the  capital  of  Delos,  there  is  awkwardness  d 
both  in  the  gênerai  form  of  this  plateau  and  in  the  absence 
of.all  relation  established  between  the  two  volutes;  yét  tais 
capital  already  has  an  entirely  différent)  appearance  from  t 
that  of  iîeandria,  with  L.T,hich  it  still  has  certain  oofflinoa  tr- 
aits; it  is  nearer  the  forms  that  classical  art  has  rendered 
f.amiliar  to  us.  A  simple  annulet,  nere  traced  with  a  brusn, 
ornaments  tne  top  of  the  shaft. 

A  capital  from  ttie  Acropolis  of  Athens  marks  a  step  fartner 
in  the  same  path.  (Pl.  LUI, 4).  This  is  a  surface  terminâtes 
Dy  an  abacus  eut  in  the  mass  and  rounded  at  the  sides.  Tne 
volutes  are  separated  by  a  light  palmatium  and  présent  an  a 
arrangement  analogous  to  the  Delian  capital.  Dut  with  the  d 
différence  that  they  are  varied  at  their  ppringing  by  a  hor- 
izontal bar  in  which  one  can  see  tue  beginning  of  the  chana- 
el,  which  will  later  connect  the  spirals  togetner  at  top. 

Progress  is  marked  in  a  still  more  sensible  fashion  in  a 
second  capital  from  Delos  (Pl.  LUI,  3)»  The  volutes  are  taere 
independent  of  each  other;  the  palmatium  is  again  interposea 
between  them;  but  the  starting  point  of  the  spirals  is  at  tne 
top  of  the  capital  in  the  horizontal  plane,  instead  of  peiné 
on  the  shaft.  The  direction  of  the  volute  is  reve^sed;  the 
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CQaage  is  notable.  They  were  ocoapled  la  t'orming  a  happy  ju- 
actioQ  betweea  tae  sàiiftoÉiadli^&jie  sarface.  Toe  saaft  is  hère 
surBOUQlied  ùy   aa  echinus,  wriicii  is  far  from  having  the   aoipii- 
tude  of  tiie  Doric  eoiiiaus,  but  is  deoorated  by  a  roiv  of  eggs. 
A  monumeat  whose  place  is  marked  in  tbat  séries  of  traasi- 
tiooal  types  is  the  marble  coluain,  whioh  at  Delphi  supported 
the  spûynx  erected  by  tae  Naxiaas  oq  the  sacred  way  ia  honor 
of  Apollo;  récent  excavations  hâve  allowed  the  fragments  to 
be  put  together  and  the  entirety  to  be  restored  (PI.  LI7). 
The  shaft  has  44  flûtes  there,  but  thèse  flûtes  are  stoll 
those  of  the  Doric.  On  the  other  hand,  on  the  capital  the  y 
volutes  no  longer  form  two  distinct  motives.  À  little  smail- 
er  at  the  sides  than  the  shaft,  they  are  connected  at  bheir 
springing  by  a  horizontal  band.  îhey  no  less  develop  fully 
entirely  outside  and  at  a  distance  from  the  snaft;  they  are 
suffioiently  distant  not  to  interfère  witn  tne  row  of  eggs 
that  ornaments  tne  echinus.  That  assumes  an  importance  on  t 
this  capital,  that  it  will  not  retain  later;  it  is  higher  t 
than  the  band  Connecting  the  volutes. 

6',  p\.o.t\  o^  co.p\,ta\,  see^  t^O's^  aXioxae. 

The  capital  of  Delphi  has  the  volutes  stili  présent,  those 
detached  and  falling  forms,  that  characterize  several  of  tae 
capitals  previously  described  (pl.  LUI, 1,3)»  but  the  trans- 
formation is  completed;  a  last  capital  found  on  the  Acropoiis 
of  Âthens  (Pl.  LiIII,5)»  There  by  the  effect  of  the  connectija 
established  between  the  volutes,  tne  capital  is  no  longer  c 
composed  of  two  éléments  juxtaposed  instead  of  being  comûinsd, 
as  on  the  first  sketcûes  of  tûe  type,  it  has  its  unity;  DUt 
on  that  work  of  real  élégance,  the  band  Connecting  the  two 
spirals  forms  at  ûottom  a  curve,  «nose  gentle  inflection  is 
ffluch  more  in  harmony  with  tne  curved  lines  of  the  volutes,  t 
than  vras  the  stiffness  of  the  two  parallel  s.raight  lines, 
which  fulfil  the  same  function  on  the  capital  of  the  Naxiâas. 
(Pl.  LI7,3)«  iurther,  hère  the  volutes  at  tne  sides  aoproacn 
the  echinus,  where  the  eggs  are  painted  and  not  carved,suft~ 
iciently  to  encroach  on  &nd  intersect  it,  so  as  to  conceai 
a  part  from  the  eyes.  To  be  noted  also  is  the  form  of  tne 
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oushioQ,  wûioh  is  thiQaer  at  the  middle;  it  tàus  assumes  mo- 
re ligûtûess  aod  a  certaia  grâce.  The  two  sections  opposite 
(Pigs.  290,  231)  show  what  précautions  were  taken  to  preveoc 
ail  displacemeût  of  the  votive  offeriag  oorne  Dy  tûe  column, 
a  stèle  op  statue.  A  long  bar  of  métal  formed  the  connection; 
it  passed  entirely  through  the  capital  and  was  cast  in  lead 
entirely  around  it.  Th^s  was  placed  in  the  funnel  shaped  noie 
eut  in  the  top,  filled  the  cavity  formed  at  tne  middle  of  tûs 
block,  thus  surrounding  ànd  fixing  the  foot  of  that  dowel. 

We  thank  MM.  Homolle  and  Tournaire  for  the  courtesy  vfith 
which,  for  bothethe  column  of  the  Naxians  as  £or  the  treas- 
ury  of  Snidoa,  tney  placed  at  our  disposai  drawings  executed 
for  the  publication  in  which  are  té  be  presented  the  results 
of  the  excavations  at  Del3(hi. 

The  Dlock  in  which  is  eut  the  lonlc  capital  being  aliv^ys 
of  rectangular  area,  the  capital  could  be  witnout  the  aoaous. 
(Pl.  LU, 1,2;  PI.  LUI,  2,3);  îVhere  it  exists,  as  on  the  two 
lâst  capitals  described  (Pl.  LUI, 4, 5),  it  is  always  eut  in 
the  same  block  as  the  two  volutes.  Actually,  this  is  only  a 
simple  fillet,  merely  a  moulding  serving  as  an  ornament.  A 
fret  of  vepiyy  oaref  ul  exécution  is  traced  with  the  brusn  ana 
décorâtes  it  on  the  capital  of  Athens,  that  we  hâve  regardée! 
as  the  last  term  of  the  séries  of  archaic  capitals. 

With  this  capital  that  at  latest  dates  from  tûe  first  years 

of  the  5  th  century,  we  feel  ourselves  very  near  the  ciassi- 

not 
cal  capital.  Men  hâve  failed  to  observe  tnat  from  iïeandria 

to  the  column  of  the  Naxians  and  the  votive  columns  of  tns 
Acropolis,  the  top  surface  has  always  ûeen  flattened  and  ea- 
larged.  When  in  the  Doric  style  the  staaeentaolature  was  sau- 
stituted  for  that  of  wood,  the  arcùitect  must  hâve  given  nis 
abacus  an  extension,  that  it  did  not  hâve  in  tne  Mycenaean 
capital.  It  was  the  same  for  the  constructor  tnat  employed 
the  lonlc  style.  The  moment  came  when  he  must  replace  oy  sc- 
one  beams  the  light  wooden  beams,  that  the  primitive  capitais 
sufficed  to  support;  in  changing  the  arrangement  of  the  vol- 
utes, it  was  then  necessary  for  him  to  arrange  a  Ibnger  bear- 
ing  area  at  the  top  of  his  capital.  By  this  caange  the  capi- 
tal becomes  suited  to  receive  a  heavier  burden  and  to  appear 
so;  the  eye  demands  tnat  the  architectural  forms  inspire  it 
with  oontidence,  to  arouse  in  the  mind  ttie  feeling  of  ent-ira 
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secarity.  It  is  so  far  from  that  work  of  aa  aiready  wiae  art 
to  the   straage  types,  toat  nave  seemed  to  us  to  be  its  prec- 
ursors»  taere  is  tae  iabor  of  many  geaeratioas  of  aaoQyaioas 
actists.  Greoian  gealus  nas  doae  its  work,  taat  genius  whioa 
was  ûever  satisfied  by  the  resalt  obtaiaed,  and  wtiich  duriot 
tae  âges  did  aot  cease  to  seek  better,  always  applyiag  itseif 
to  résume  certain  forms  witn  a  passion  never  wearied,  to  or- 
ing  tûem  to  perfection  in  letters  as  in  arts,  in  quite  iiini- 
ted  number,  that  it  had  invented  eariy  and  ivhose  future  it 
had  divined.  In  tiie  domain  of  arcnitecture  ©ne  of  the  noblest 
of  tûose  forma  was  the  column,  and  particulariy  the  lonio  c 
capital.  If  one  possessed  the  entire  iegaoy  of  antiquity,  h 
kuadreds  of  capitals  differing  from  each  otner  in  some  trait, 
would  represent  bhe  effort  that  tne  architect  imposed  on  hiœ- 
self  in  the  course  of  tne  intiai  period  to  create  and  devei- 
op  tais  type.  Time  has  spared  but  very  ïen   of  tnese  sketcnes; 
ïet  perhaps  we  can  hâve  an  extended  iist  of  monuments  to  wn- 
ich  our  observations  hâve  been  devoted.  We  nave  refrained  f 
from  multiplying  their  number;  those  which  ^e  nave  presentsci 
nave  seemed  to  us  sufficient  to  render  very  probaoie  tne  ny- 
pothesis  of  a  movement  operating  in  the  direction  indicated 
by  tne  order  in  which  we  hâve  arranged  tne  few  examples,  ôriàu 
we  hâve  chosen.  Those  understood,  the  movement  indeed  has  tae 
cnaracteristics  of  an  organic  évolution. 

Besides  tne  type  taat  oy  the  junction  and  inversion  of  tna 
volutes  ended  by  giving  tne  capitals  of  the  Attic  temples  oi 
the  5  trh  century,  there  seem  to  hâve  existed  another,  that 
passed  almost  unperceived  until  récent  times.  Wnat  there.coa- 
posed  the  capital  »fas  an  ecninus  concleaed  oeneath  a  facin^ 
of  elongated  and  ascending  leaves,  wnose  ends  meeting  tne  a 
abacus,  recurved  and  fell  downward  outside.  Por  example,  saja 
is  a  capital  of  Delphi,  that  came  from  the  monastery  of  tne 
Panagia,  i.e.  ,  from  the  ancient  gymnasium  (?ig.  232).   Tais 
is  tne  same  capital  that  was  found  in  one  of  the  porticos 
surrounding  the  temple  of  Athena  Polias  built  under  the  Att- 
âlides  at  Pergamon,  as  well  as  in  other  édifices  of  the  sâ^a 
epoch  ('Pigs.  233,  234,  235).   Like  tne  capitals  with  failin^ 
leaves  of  t^eandria  aad  of  Aesae  (Pigs.  277,  273),  this  capi- 
tal constructed  on  a  circular  plan  was  especially  suitai  f ) • 
oaia.iii"i3  ereoted  at  the  middle  of  a  void  space  in  which  circa- 
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oircuiated  the  proaienaders.  Dne  is  iaclined  to  think  tiaat  t 
this  t/pe  was  paBfeloiièarly  employed  for  the  interaml  supports 
of  portioos;   my  its  eotire  form  it  assumes  a  light  ioad.  Tne 
coluins  eading  in  that  way  perhaps  direotly  sapported  the  b 
oeams  of  the  ridge  of  the  carpentry;  in  that  case  they  would 
hâve  been  taller  than  those  of  the  outer  roiis,  and  the  arcai- 
teot  ïfould  hâve  desired  to  distinguish  them  oy  giving  tûetn 
a  spécial  capital. 

\>vji\  .jcro>>\.àeà  «\,ttv  o.^  a\)acuB,  aère  ^OM^-à  a\.  k^.t\.eaB  \.a  tae  por- 
\\.oo  ot  *).^ta\vxB;  tae^  Beet^  to  \\,aoe  coxRe  ^roift  aa  \,a-teraxî.\  or- 
àer«  ot\\.er  cap\.tOi\ô  O"^  t\\e  aaoïe  V,\,aà  ^aoe  \>eeu  to^^^  oo-  ^^s- 
sout^vertv  aVope  o^  tae  koro9oV\.3  o^  i^tUeas,  l!V\.ey!i  wvvkst  oome  Ç 

KO"te  i.p.ÔST.  R.  Botva  \,o,  A.\,-ter tttxfter  ooa  çer|,amoft.  voV.  II. 
KO"te  oxv  p.  4S. 

Broperiy  speaking,  this  capital  indeed  dépends  on  neitner 
tne  Ûoric  oor  on  tne  lonic  style.  If  we  mention  it  hère,  io 
is  because  ifc  présents  a  sensible  relation  to  those,  »nich 
according  to  D3rpfeld  sarmounted  tae  7  columns  of  the  nave 
of  the  temple  at  iîîeandria,  an  édifice  of  the  loalc  style. 
(Pig.  277).  The  curve  outlining  the  contour  of  the  capital 
is  convex  at  i^eandria^  it  is  concave  at  Delphi  and  Peréamon; 
but  on  both  a  bouquet  of  leaves  crowns  tne  snaft,  and  alone 
ornaments  tne  top.  The  principle  of  the  décoration  is  tnen 
tne  same,  both  at  îleandria  and  Aegae  as  at  Fergamon.  Smail 
or  large,  those  three  cities  ^ere  situated  in  tne  districi. 
formerly  peopled  by  tne  Solian  tribes.  If  then  one  desires 
to  give  a  spécial  name:'to  the  order  characterized  by  tnat 
exclusive  use  of  leaves  for  the  décoration  of  tne  capital, 
it  seems  that  it  can  be  called  the  Solian  order,  or  when 
one  only  considers  the  form  that  it  assamed  in  the  monuments 
of  the  classical  âge,  the  calathos  order.  pernaps  it  is  nec- 
essary  to  see  there  the  ancestor  of  the  Corinthian  order.  ,H 
shall  hâve  to  seek  later,  whether  at  tne  origin  that  #as  noo 
constituted  by  tne  stone  calathos  on  which  were  applied  bron- 
ze ornaments  in  a  very  peculiar  style,  but  which  on  the  vshoie 
nad  their  prototype  in  botn  the  lonic  volutes  and  in  tne  ïoiiai 
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lea/es.  Thèse  leaves  furtûer  suppiy  up  to  tae  présent  time 
tiie  soie  trait  by  which  one  caa  defiae  that  order.  îiie  siiafts 
are  piaia  at  I^eaadria,  Àegae  aad  pergamoa.  Fov   i^eaodria  aod 
Deiphi,  tàe  base  is  ^aatiag.  kl   Àegae  and  ^ergatuoQ  the  bases 
are  lonio.  In  geoeral  the  oapitai  has  qo  acacus,  or  that  ab- 
aous  is  very  mucû  redaced*.  a  woodeo  beam  must  hâve  rested  on 
the  colufflos. 

^e   should  ffleatiOQ  this  forgottea  order;  but  tne  masters  t 
that  buiit  the  most  celebrated  édifices  of  Greece  did  aot  a 
admit  it  in  their  arrangements,  or  at  ieast  in  their  externai 
arrangements,  those  alone  of  iihicn  tnere  remain  fragments  of 
some  importance;  they  did  not  subject  it  to  tnat  slow  and  w 
wise  élaboration  tnroagh  «hicû  passed  the  lonic  style.  In  t 
tne  effort  that  it  made  to  compiy  with  the  requirements  of 
taste  and  to  adapt  itself  to  the  progress;:Of  luxary  in.  con- 
struction, the  latter  not  only  labored  on  its  oivn  oasis  by 
applying  itself  to  perfect  the  forms  peculiar  to  it,  but  it 
was  also  inspired  by  forms  given  by  Doric  architecture.  iYitn 
regard  to  the  gênerai  arrangements  of  the  édifice,  we  hâve 
shown  how  tne  arohiteot  who  employed  the  lonic  style  uas  led 
to  reproduce  with  other  éléments  the  consecrated  type  of  the 
Doric  temple;  but  even  before  âbdicating  thns  its  primary  f 
freedom,  it  was  inspired  oy  this  model  for  many  détails,  taat 
hâve  tneir  importance.  Thus  one  cannot  refuse  to  recognize 
a  sen-sible  analogy  between  tne  angle  triglypn  of  tne  Doric 
frieze  and  the  two  pairs  of  volutes  presented  by  the  angle 
coiumn  of  the  lonic  portico  (Pl.  X,l).  Place  on  that  column 
a  capital  similar  to  tne  others,  and  the  spectator  passing 
around  the  édifice  would  nave  before  him  at  one  point  of  the 
exterior  only  the  volute,  the  part  of  the  capital  aot. made 
to  be  seen  directly  in  full  light,  but  which  is  affected  by 
the  shadow  oast  by  the  architrave  and  almost  escapes  from  v 
View;  the  appearance  of  that  angle  would  nave  something  aBk- 
ward  and  defective.  cike  the  doubling  of  the  triglypn,  that 
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of  tiae  joioed  volutes  allows  this  defect  to  be  avoided;  by 
it  the  capital  iias  the  same  appearaace  oa   botà  façades,  if 
one   may  so  speak,  whicb  easares  to  tbe  aagle  ail  désirable 
firmoess.  The  two  arrangements  do  not  apply  to  tiie  same  part 
of  the  building,  bat  were  suggested  by  tue  same  need;  they 
solve  fflth  egual  saccess  two  problems  «trith  data  almost  simi- 
lar.  In  the  lonlo  style,  the  diffioulty  did  not  exist  in  the 
frieze,  which  was  oontiouous;  bat  it  presented  itself  for 
the^  capital,  whioh  deffering  from  the  Doric  capital  had  aùài 
may  be  termed  a  front  and  an  end.  Aocording  to  ail  appearance, 
this  arrangement  adopted  for  the  Doric  frieze  gave  the  idea 
of  the  method  adopted  for  the  lonic  column. 

It  i»as  for  the  ante  as  for  the  angle  column.  Hère,  as  in 
the  Doric  order,  a  capital  was  given  to  the  ante,  which  is 
not  that  of  the  colamn,  »hile  recalling  it  in  certain  respe- 
cts by  the  nature  of  its  décoration.  In  both,  the  principle 
is  then  the  same.  ffhat  differs  is  the  cnaracter  of  the  mould- 
ings.  Hère  are  no  rude  facias,  no  very  marked  divisions.  Tûe 
lonic  ante  does  not  terminate  with  a  projeoting  crowbeak  mo- 
ulding,  as  the  Doriîc  frequently  does.  iïhat  one  finds  there 
is  a  séries  of  yery  ornate  moaldings  in  lovi  relief,  in  whicn 
are  found  those  presented  by  the  capital  of  the  colamn, ,  paliii- 
atiums,  eggs  and  ogees  (Pl.  X,l).  This  ante  is  that  which  one 
oan  call  the  Attic  ante.  In  the  lonic  temples  of  Asia  Minor 
built  ander  the  successors  of  Alexander,  ws  snall  find  ano&n- 
er  type.  The  ante  is  there  crowned  by  a  capital  without  œoui- 
dings,  but  decorated  by  t.>o  vertical  volutes  joined  at  their 
base  by  a  wide  band. 

In  spite  of  the  tendency  which  thus  marks  tne  assimilation 
of  tne  two  orders,  what  distinguishes  tnem  and  will  always 
distinguish  them  is  the  appearance  and  proportion  of  the  coi- 
umns,  without  speaking  of  the  originality  of  tne  capital,  hie 
lonic  shaft  is  lean;  one  feels  there  tne  imitation  of  the  t 
trunk  of  a  tree,  much  more  than  in  tne  Doric  shaft,  but  of  a 
truuK  resting  on  tne  ground  at  its  lower  end,  and  which  thas 
resembles  the  mast  of  a  ship.  This  wooden  support  from  wûica 
it  appears  to  be  derived,  it  is  not  necessary  to  insert  to 
change  it  into  a  stone  support,  as  required  to  be  done  for 
tne  Mycenaean  column.  por  tùe  column  as  for  the  entablature, 
timbers  of  quite  small  size  served  the  oonstroctor  to  r-hom 
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saoceeied  thé  loûiaQ  aroaitect.  Tiae  use  of  tûese  metaods  gave 
a  long  aad  slender  columo,  wiaose  stability  tfould  hâve  bsen 
cdmproiDised  if  tîie  drams  had  beea  maltiplied  too  macû;  It  is 
rare  for  more  thaû  three  or  four  to  enter  iûto  the  composit- 
ion of  the  lonio  shaft. 

The  architeot  appears  to  hâve  hesitated  long  as  to  tne  st- 
pie  to  oe  givea  to  the  shaft.  Ât  Neaadria,  Samos  aad  Aegae, 
he  ieft  it  piain,  Wore  frequeatly  he  oroamented  it  oy  flûtes. 
Oq  most  moQumeats  of  the  archaic  âge,  thèse  are  entirely  sim- 
ilar  iû  section  to  the  Doric  flûtes;  Dut  are  narrower  and  are 
reoeated  in  greater  number  around  the  shaft,  It  is  rare  that 
on  the  lonic  column  the  number  of  flûtes  is  less  tnan  24,  and 
it  sometimes  rises  to  40  as  at  Èpaesus»  and  even  to  44  on  lus 
column  of  the  i^axians  at  Delphi.  B?inally,  the  flûtes  bordered 
by  fillets  only  appeared  quite  late,  and  oniy  from  the  5  tn 
century  a  oustom  without  exception  appiied  io  to  tne  lonic 
temple.  W'hen  the  lonic  approached  tne  Doric  in  otner  respects, 
it  oommenced  about  that  time  to  separate  from  it  by  this  sec- 
ondary  trait. 

On  the  otner  nand,  the  différence  of  proportions  is  accsn- 
ted  from  the  origin  and  nas  always  maintained.  Tne  lonic  /iras 
born  more  slender  tnan  the  Doric,  as  one  ^4rîfrirtr  say ,  and  so 
remained  ^nile  it  existsd.  Tnat  is  to  tne  point  tnat  the  tû- 
ickest  of  the  coiumns  is  stiil  thinner  than  tne  aiost  slender 
of  Doric  coiumns;  thus  the  lonic  snaft  has  a  less  marked  dLii- 
inution;  it  présents  nothing  comparable  to  tnat  curve  tnat 
we  term  the  entasis. 

3.  Sntablat)\re,  ca-^pentry  and  Soofing. 

One  .^^ould  be  much  embarrassed  to  form  an  idea  of  ivhat  x.ûe 
entaolatDre  mignt  ûe  in  the  most  ancient  lonic  édifices,  ii 
it  were  necessary  to  require  information  only  from  the  reaia- 
ins  of  the  buildings.'  nothing  remains  from  their  iriezes  ana 
cornices,  wnich  gives  reason  to  think  that  tne  entire  upper 
portion  of  the  structure  »as  of  ^ood;  ont  wnat  vas  the  cnar- 
acter  of  that  carpentry  work?  We  should  know  notning  hère, 
unless  in  that  country  itself  that  was  tne  cradle  of  this 
architecture,  oûè  did  not  find  rock-cui.  tomos,  whose  fronts 
are  decorated  by  an  lonic  order.  ûoubtless  tomos  are  gener- 
ally  very  much  later  than  tne  monuments  in  wnica  ne   nave  so- 
ught  the  secret  of  the  metnods  and  taste  of  tais  erowiné  arû; 
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but  we  hâve  stated  wita  wbat  soDupalous  accarac/  tlie  workmerl 

tiiat  eut  tûose  tombs  in  the  rock,  endeavored  to  reprodace  tne 

t'orms  preseQted  arouad  tnem  by  the  house  aad  tne  temple.   Wa 

take  oar  exaoïpies  from  oonservative  j![iycia,  fhe  asmber  of  to- 

iDDs  tiiere  with  tbeir  roofs  io  form  of  a  pointed  aroh,  and  t 

tûeir  visible  trunks  that  support  tûe  weigat  of  the  terrace 

are  a  literal  copy  of  tae  house  of  tae  Lyciaa  icouataineer. 

ffe  do  aot  turu  to  those;  tûeir  foriBS  are  too  peculiar  an  t  t 

too  rustio.  The  tomos  tûat  appear  to  as  able  to  furnish.the 

desired  information  are  those  in  wnich  is  stiii  maintained 

tûe  tradition  of  tûe  primitive  methods  of  ooQstroction  and 

of  the  assemblage  of  the  carpentry  appropriate  to  them,  bat 

where  Greek  talite  nas  aiready  sensibly  modified  the  indigen- 

ous  and  local  type,  certain  éléments  of  #hicn  nave  entered 

into  tne  System  of  forms,  in  tne  style  of  arcnitecta're  tnat 

he  labored  to  create.  As  a  spécimen  of  those  façades,  we  navè 

chosea  a.toabiOf  Telmissos,  of  which  ^e  sho^  tne  angle  in  p 

perspective  (pi.  X,3)»  Other  tombs  of  tne  same  kind  can  far- 

nish  us  with  indications,  that  accord  with  tnose  tnat  we  ov^e 

2 
to  this  monument. 

KOXe  l.'p.64"i^.  ft\.BtoÂ.re  àe  \.^Ax*t.  yo\i.  V.  ?\.|a.  250,  251, 

260,  2Ô1,  262,  264»  265,  266,  267. 

G-1,  171.  «e  a^voviVà  \\aoe  tvaà  ot\\i'i  tae  emoarraaa^&eaii.  o^  cVvoÀ.- 
oe,  aaà  s»e  àeô\.reà  to  aeeVt  our  exawptea  \a  tue  aertes  o  ?■  ?vv- 
r^é,^o^<^  tovft^a  ot  ttve  e\.eoateOu  oaWe^  ot  Sacvé^artoB  ^^tatoxire 
ô.e  t^Aft.  ^q\*  V.  p.  140,  tt'tèa.  92,  97V  "Ytvcve  (i\.ao  \a  ^ouaô 
X\iz  ar CT\\tr cxbe  corutce  yûÀ,tn,  tae  ro\»  ot  à-eattta,  ttvo.t  exteaàs 
eoeri^«aere    oeaeata    ttve    coratce. 

The   mode   of    the   entablature   tnat   may    ce   diviûed    froiu   tnat 
assumed  aptnitect ure   sensibly   differs   from   tnat   offersd    to 
us    by   tûe   ûoric  entablature.    Like   it,    it   is   douotless   deriv- 
ed   from  wooden   construction;    Dy    tnat   are   explained    the    forais 
that   characterize   it   in   stone   construction;    ont    it   assuices 
in    the   édifices   of    thig    primary   âge   that   served   as    models,    & 
types   of   carpeûtry    very    clearly   distinguished   from   those   tnît 
ne   nave   restored  at   Mycenae.    It   saffices    to   glance   at  one   di 
tnose   façades    fco   recognize   that   it   was   witn   tne   parts   of    tnr 
entaolature   as   witn    tne   supports   of    tne    portico;    in    tne   eno- 
ablatores   of    v^ood   of    ^hicn   ne   hâve   a  stone    translation,    tne 
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beams  composiog  lue   arcnitraves  were  dï    maoa  iess  aize,  tûaa 
tûose  piayiQg  tûe  aame  part  ia  tne  carpeatry,  .wiose  arrâûge- 
meût  ffaa  reprodacei  oy  tae  Dorio  en  taiiabai-c .  loe  M/cenaab.- 
carpinory  was  coûîposed  of  soiid  aad  large  beaais,  eacû  of  ra- 
icii  iiad  its  spécial  fuQction,  and  coQStituted  la  itself  al- 
OQe  OQe  of  tûe  architectural  membees.  îriis  Asian  carpentry 
OQ  tne  coQtrary,  was  oaiy  oomposed  of  timoers  of  moderate 
size,  tuât  oould  play  ail  parts  indif f erentiy.  The  adjacent 
tûeoretical  sketches  wiii  iliustrate  tûe  arraûgemeats  to  wû- 
ich  the  ase  of  thèse  tiaioers  led,  arrangements  prodaced  oy 
tne  mode  of  coastruction  termed  piiiag  (Pig.  23ô). 

Sevsral  courses  of  oeams  tûere  form  the  arcûitrave.  Thers 
are  certaiaiy  two  iadepth  and  two  àr  tarée  ia  heigat.  In  ei- 
evatioa  eaca  of  taese  oeams,  waaôever  taeir  aumoer,  projecôs 
sligatly  from  taat  supporting  it  (?ig.  236). 

Oa  thèse  architraves,  thas  couiposed  of  4  to  6  tiiioers,  /iiiii 
no  otaer  iatermediary  taan  tae  .v.ide  piaoK  tnat  serves  to  307- 
er  tae  joint,  rests  a  floor  made  of  neariy  sijiiiar  oeais  (Jii. 
237).  As  in  tne  Myceaaean  megaroa,  taere  is  aecessariiy  a  r 
row  of  beams  per pendicalar  to  tae  lain  axis  of  tae  oaiiaiai; 
Dut  waat  is  peculiar  to  tae  loaiaa  ceiling  is,  taat  taere  ara 
also  oeams  piaced  in  tae  longitudinal  direoûioa  (Fig.  233). 
Taas  is  constituted  an  opea  lattice  ûaat  présents  in  ail  dir- 
ections a  sort  of  square  openings.  Tne  ends  of  tae  oeams  evr- 
rywhere  project  oeyond  the  architrave  on  i^aica  taey  rest,  sd 
as  to  oe  visiole  on  tae  four  sides  of  tae  édifice.  Tais  arr- 
angement caa  oe  aesared-tonly  oy  a  spécial  arrangement,  taao 
seems  to  aave  oeen  employed  particularly  ia  Asia  îiiaor,  aai 
taat  is  termed  aalviag  (fig.  239). 

Covered  oy  taick  pianks,  oeams  piaced  liagLawise  would  ia:- 
gely  suffice  to  oear  tae  load  of  tne  ûerrace.  îverytaing  con- 
sidered,  one  can  affirm  taat  also  tae  solidity  of  tae  ceiliai 
tfould  oe  well  ensured,  except  oy  tais  crossiag  of  tae  two  sé- 
ries of  oeams.  Tae  gains  reauired  oy  tais  procédure  in  Conn- 
ecting weakened  thèse  oeams.  Tnere  is  taen  a  metaod  pursuei, 
waich  is  explained  only  oy  tae  searca  for  an  ornamentai  eîi- 
ect;  men  found  pleasure  in  seeing  project  sous  où  tne  four 
façades  aoove  the  plaia  walls  or  tne  openings  of  tne  porticû, 
taese  uniform  and  symmetrically  arranged  ends  of  oeams;  it 
is  vprooaole  that  most  freouently  tne  end  ^as  painted  a  vi/i^ 
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and  perceptible  tooe,  that  gave  tiiat  séries  of  reliefs  the 
cûaracter  of  an  ornameûtal  màtive. 

la  tiiat  restoratioa  of  tne  primitive  carpentry  of  tûe  loa 
ic  baildiag  is  aotûiag^coa jeotural.  By  coasideriog  tae  iqosc. 
ancieot  looic  capitals,  saca  as  toose  oi  Neaadria  aad  of  Les^ 
Dos,  ooe  already  divines  ûow  small  were  tne  oeaais  that  they 
suD^ported.  Tnere  was  not  spaoe  for  a  oeam  of  great  size  on 
tae  vepy  small  area  left  between  tne  volutes.  But  this  indi- 
catioQ  iTfOuld  not  ùave  sufficed.  Wnat  iias  periûitted  as  to  res- 
tore tûe  entire  syste^i  of nldnioucarpentry  is  an  attentive  sl- 
udy  of  tne  moûameat  of  îelmissos  (pi.  X,3);  one  there  finds 
sensibly  eniarged  ail  tne  éléments  represented  in  our  sketcû.j 
Tûe  aroûitrave  is  tnere  divided  into  two  liatels,  wûioû  mor-  i 
respoûd  to  the  two  superposed  beams  of  our  drawing;  tûe  lower 
band  recèdes  sligûtly  oeaind  tûe  upper  band;  over  tûat  a  nar- 
row  fillet  represents  tne  oovering  piank.  Tas  coatrast  is  ji 
marked  oetween  tûe  division  of  the  lonio  aroûitrave  and  tine 
unity,  tûat  tûe  Doric  aroûitrave  always  peAains. 

Dver  the  architrave  ûere  projeots  a  rectaûgular  orûameût 
Knowo  oy  tûe  name  of  modillion.  It  naLurally  represents  tae 
ends  of  joists,  and  its  présence  on  two  adjacent  façades  is 
explained  Oûly  by  this  sysLem  of  crossine  ûf  tne  oeaais  evia- 
enced  oy  ail  Lyciaû  tomos  oy  tne  projection  of  tae  ends  of 
tûe  joists  on  tne  four  faces.  îûis  same  oraaiceût  is  called 
dentil,  when  of  smaller  size;  tûe  dentil  differs  from  tûe 
modillioû  only  in  dimensions;  it  assumes  a  ceiiing  of  tne 
same  arrangement,  out  made  of  smaller  iimoôFS-i- 

On  tne  tomb  of  Ielmissos,  tnese  modillions  are  surmounLei 
by  a  slightiy  projecting  cornice.  înao  corresponds  to  tne  fa- 
cing,  to  tûe  border  tûat  served  to  retain  iû  place  tûe  tajipaa 
earth  of  the  terrace. 

Iû  tûe  primitive  loûic  entablature,  sucû  as  it  may  oe  seen 
behind  thèse  copies  of  dates  more  or  iess  récent,  tnere  is 
tûen  no  place  for  tûe  frieze.  At  Telmissos  tûe  eûtaolature 
is  mrûat  architects  term  an  architrave  eûtaolature,  i.e.,  pri- 
ère the  cornice  rests  directly  on  tne  arcûi&rave.  It  is  ao 
longer  thus  on  the  lonic  monuments  of  tne  classical  âge.  Ine 
entablature  has  suffered  the  influence  of  tae  Doric  style, 
aen  dil  not  take  from  tne  Doric  tûe  solemn  rnytûm  oi  its  tri- 
glyphs,  which  Aîould  not  aave  oeen  in  accord  wita  tae  more  i 
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irpegular  arranéemeat  of  tiie  riciier  and  freer  élégance  of  tne 
looio  édifice;  they  cootented  themaelves  witû  a  continuoas 
liatel,  wûich  the  sculpter  oould  be  called  to  decorate  oy  f 
figures  or  by  varied  oroameuts,  and  whica  evea  ifiàeQ  it  rema- 
ioed  plaiQ,  had  the  advaatage  of  giviag  to  tûe  eatablature 
more  height  aod  a  happier  proportiou,  analogous  to  that  of 
tûe  Doric  order.  This  method  mras  .most  geuerally  adopted;  yet 
tiiey  sometimes  departed  from  this  rule.  Whioe  tûere  is  not 
aad  caQQot  be  an  example  of  a  Doric  moaumeat  witû  au  archi- 
trave eatablature,  that  is  fouad  at  Âthens  itself  ou  that 
porcû  of  the  Cariatids,  which  formssa  part  of  the  Srecbtheuiii. 
It  is  agaia  fouad  ou  the  Leoaidaioa  of  Olympia  aad  oa  the  p 
portioo  of  the  great  altar  of  Pergamoa.  Altûoagh  few,  thèse 
exceptioûs  evoke  the  memory  of  the  origiaal  type;  they  suff- 
ice  to  attest,  that  the  frieze  in  the  lonic  style  is  not  in- 
dispensable to  the  entablature;  they  show  in  what  conditions 
and  under  waat  influences  the  architect  judged  it  well  to  in- 
sert it. 

XO~tc  i.v*6iv5.  i^a  per^vays  a  au\que  cxaimç\.c  oX    o»^  ax»c\v\. -trahie 

X^e  a\fcy>ô\,r\xGt\xre  ot  X^^-  aecOT\^  portVoo  \.t\  tYve  ^\>a\oiiv  ot  Sp\.- 
àauroa.  (»,0aoo0bà\a8 ,  çouWVes  ^^  ïp\àQ.ux*e«  yoA..  i,  ç\.«  ^11,  ^ 
ç\4»  Si'^  .  'çyvS.a  aecoTxà  voTt\.oo  t^^rtaer  \.a  \*a\,er  t\\.atv  t\ve  î^OT^aa 
ooTvc^vjiest,  a\.  \,eas"t.  \xv  par\, 

Of  the  traits  that  characterize  the  prototype  to  wnich  we 
hâve  believed  it  possible  to  ascend,  that  wnich  is  most  fai- 
thfully  preserved  on  the  later  monuments,  is  the  division  of 
the  architrave.  îhis  is  divided  toto  tarée  facias  on  tne  en- 
tablature of  the  temple  of  Wingless  ^Ictory  (pi.  X,l),  tnat 
of  the  Erechtheum  (Pl.  X,5),  and  on  that  of  tne  temple  of 
Athena  polias  at  Priene  (Pl.  X,  4).  On  the  contrary,  the  ido- 
dillions  and  dentils  were  not  to  the  iaste  od  the  architects, 
that  introduced  the  lonic  style  at  Athens,  and-  their  example 
was  followed  by  the  masters  that  practised  tne  same  art  in 
the  other  par. s  of  continental  Greece;  there  are  modillions 
neither  on  the  temple  of  Illisos,  at  the  Erechtheum  (Pl.  X,3)» 
nor  on  the  temple  of  7iotory.(Pl.  X,4).  Only  in  Âsia  Minor 
has  been  retained  the  habit  of  employing  that  motive;  ail  ar- 
ound  the  temple  of  Priene,  a  row  of  modillions  seems  to  sup- 
port the  cornice  (Pl.  X,4).  One  can  then  distinguisn  in  tns 
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lonic  of  tiae  ciassical  âge  tno   différent  modes;  tiie  Attic  a 
aad  tûe  Âsian  aiodes. 

Iq  tne  most  ancleat  édifices,  the  ceiiiags  of  tiie  portico 
aad  of  tûe  oella  can  only  t>e  of   wood.  The  form  of  the  coffer 
was  imposed  to  fill  the  apaoes  left  betweeo  the  timbers,  aad 
tûe  procédure  by  inhich  the  carpenter  obtaiaed  it  could  ûot 
bediffereût  from  that  described  ia  regard  to  the  ceiliûgs  of 
tûe  Doric  temple.  As  for  those,  the  coffers  of  aQcieot  wood- 
eû  coQStructioûS  in  the  lonio  style  are  represented  oûly  by 
translations  of  them  given  by  stone  in  the  édifices  of  quite 
récent  date;  under  that  title  we  hâve  represented  the  coffers 
of  the  temple  of  Wingless  Victory  (Pl.  X,2),  and  that  ire  shoiv 
those  of  the  Erechtheum  of  a  différent  appearance  (Pig.  290). 
Ail  the  différence  is,  that  in  the  lonic  building,  tns  coff- 
ers seem  to  hâve  corresponded  with  more  rigorous  symmetry  to 
the  axes  of  the  columns  and  to  the  interèolumniations.  As  a 
type  of  this  entirely  geometrical  regularity,  it  will  suffice 
to  cite  the  élégant  édifice  known  under  the  naine  of  toinb  of 
the  Nereids,  which  iias  brought  from  Lycia  and  entirely  reoon- 
structed  in  one  of  the  halls  of  the  British  Muséum.  Purtûer, 
the  coffers  in  the  two  styles  are  not  in  accord  with  the  same 
parts  of  the  ouilding.  In  the  Doric,  they  rest  on  the  courses 
of  the  frieze;  consequently  they  are  at  tûe  ievel  of  the  cor- 
nioe  (Pl.  7III,  3-6);  on  the  con.rary  in  tne  bemple  of  Vict- 
ory, they  rest  on  the  architrave  (Pl.  X,2). 

On  the  great  temples,  such  as  tûose  of  Spûesus  and  of  Samos, 
tne  priûciple  of  the  carpentry  of  the  roof  must  be  the  same, 
as  on  the  Doric  temples  where  the  cella  ûad  an  internai  order; 
Dut  neitner  the  entablature  nor  the  wall  of  tne  pediment  oe- 
iûg  preserved  on  either  of  tnese  édifices,  there  remains  no 
trace  of  the  arrangements i-adopted  in  this  matter  by  the  lon- 
ian  architects.  Ot   the  monuments  of  tais  period,  there  is  o 
only  one  that  from  this  point  of  view  supplies  some  usefui 
indications  to  the  historian;  this  is  just  the  most  ancient 
of  ail,  the  temple  of  Neandria.  Being  given  the  position  of 
tne  columns  that  divide  it  into  two  aisles,  the  carpentry 
must  présent  tûere  a  very  simple  arrangement;   the  tiles  nave 
been  found,  and  thèse  présent  varied  forms,  according  to  wh- 
ichis  restored  a  covering,  which  does  not  essentially  differ 
from  that,  whose  arrangement  we  hâve  studiea  an  the  édifices 
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of  aaotiher  style  aad  of  a  later  âge;  it  is  tàat  iliustrated 
by   tne  perspective  view  of  a  part  of  tnat  roof  (Pi.  X,6), 
Oae  distiaguisaes  there  fiât  tiies  of  ver/  large  difflensioas, 
(tûey  are  1.74  +  2. /6  ft)  aad  coveriag  tiiesj  tûe  latter  are 
of  semioircular  form  irith  a  diameter  of  aboat  6.3  iQ3.  Ât  l 
the  dase  of  tiie  roof,  tne  fiât  tiies  aad  a  raised  edge  la  w 
waicli  opeaed  a  projectioa  that  oast  tne  water  outside;  tae 
ooveriQg  tiies  eaded  with  a  seaiicipcie-formiag  ao  aatefixa, 
on  whioà  was  modeied  in  iow  relief  the  fpoat  part  of  a  crou- 
caiQg  paather  painted  biack.  Some  fragments  of  aa  aorotsria 
were  gathered,  that  eaded  tne  row  of  ridge  tiies.  According 
to  tne  sligtit  remains  found,  it  is  sapposed  taat  it  râs  muca 
smaller  and  must  offer  some  resemoiance  in  form  and  ornamea- 
tation  to  tne  enormoas  acroteria  of  tàe  Heraion  of  Olympia. 
(PI.  XLVI). 

KoA,e  i.p.64S.  ^o\,àe«e\i.  Keatvà.rva.,  p.  4^t  ?\«4.  ôo. 

Koiie    ■V.p.64'7.    "î^ve    aatie.    p.     46-%8. 
■     So    tiiat   it   seems   demonstrated,    tiiat   from   tae    7    ta   ceatury 
the   lonian   arciiiteot   placed  a   gable   roof   où   tae   temples   taaL 
ne   endeavored   to    baild.    Acoordinà   to   ail   appearance,    tûg   sio- 
pes   of    this   roof   iiere   snowed   a  very    sligat    iaclination.      ii 
tne   pedimeat   were   already   outlined   at   the   zho   ends,    it   couid 
only    be   very   low;    in    time   it   gaiaed    ia   aeigaû   and   importao^e; 
but   no   mQre   for   tae   lonic   toaa   for   tae   ûoric   style  does   taera 
exist   a   monument,    /raioa   dates    bacK   to   an   aée   //nea    tae   teicple 
was   covered    by    a   simple   terrace  of    tamped   earûa. 

Ko^c    2.p.64'7.    ÎOT    t\\e    ar  r  a^èe'Kvet\-t,    o^    tue    car  pea-tr  «^cxuà    Xs\e 
8\.\.4VvA:,    sVope    o^    \V\.e    roo^,     ^oXàejie»^    'oe\.\eoe8    Xua't    aome    aset^- 
\rvà\,cat.\iOx\B    are    ^ounà    \,tv    t\\e    ^,^^^,Xc^t,^.^^e    ar cu\,teoxur e    ot    "^^2- 
roc\c-oa-t    tom\)a    o^    tVxe    e\.eoaiteà    \Da^.Ve^^    ot    '^^2'    âanèarios,     j^oa- 
umen-Xs    t^aX    mvjkSt,    be    neavV»^    coTvtemçor  av\eo\i3    MiVXa    tue    temple 
ot    Keat\àr\,a    i,p.     JV4V,    t\ve    ç\\r «^4^'^o^^*»    âvvo^actâ    ot    oor^xos    aî\3. 
ot    iitàaa,    t^rt\ver    maxxvtaS.aeà    \.ut\,maXe    re\.at\.oa3    \û\.\.tv    t\ve    o^ - 
eeV,3    ot    lOTsta    aivà    ot    î,o\.\.a.    ^e    e3pec\aL\.\.\i    recQ.\»\.ô    \.tv    t(\\.s    v 
respect    one    ot    t\ve    moat    twportaat  ,\>vit    *08t    rut^veOt    ot    tuese 
sepuVcVvrea,    t\Vvxt    \Btvere    t\\e    rtàèe-    beas^   ta    cteart^    repreaewt- 
eà    at    t\\e    ^\j.i\.ct"\o>\    ©"t    t\ve    t\»o    sto^ea    et    tue    r  oot  •  ^itstotr  e 
àe    t^'^rt.    vot.    S',     pt^»    71^.    TVvere    are    tuàeeà    so-^e    au^toâtes 
t\vat    mertt    aome    atteu'tton. 
5.    Tûe   àiouldings. 


I 


534 

4.  The  Mou là in es. 

There  remains  almost  nothing  of  the  lonic  édifices  of  trie 
first.  âge;  then  one  oaQoot  undertake  to  det'ine  the  elemeots 
of  tne  inouidiQgs  that  charaoterized  this  style  at  its  begin- 
Qing;  scarcely  can  some  brief  indications  be  presented  for 
tiiis  subject.  In  the  bases  we  hâve  found  tne  sootia  and  torua 
(Pl.  X,  7),  the  ogee  on  the  the  colamn  of  Ephesus  above  the 
relief  that  décorâtes  the  top  of  the  shaft  ('PI.  X,  B).  The 
loulan  arohitect  does  not  seem  to  hâve  ever  used  the  crowbeak 
moulding,  that  on  Doric  édifices  terminâtes  oy  sach  a  firm 
profile  the  capital  of  the  ante  and  the  projection  of  the  o 
oornioe;  he  replaced  it  at  the  top  of  the  ante  by  an  uninter- 
rapted  séries  of  œouldings  in  which  the  ogee  and  quarter  rauad 
dominate.  Moaldings  are  few  on  the  Attic  entablatures.  The 
quarter  round  or  ogee  surmount  the  arcnitrave,  and  generaily 
one  of  thèse  two  forms  terminâtes  the  cornice.  Above  are  oy- 
mas  of  différent  forms;  very  few  ancient  exampies  are  knoïïii. 
The  egg  serves  as  ornament  for  very  ancient  capitals  (Pl.  >:,0; 
Pl.  LIII,3).  The  dentils  and  modiilions  give  a  very  pecaliar 
appearance  to  the  cornice  in  Asia  Minor.  (Pl.  X,3,4). 

î?ûat  one  sees,  is  that  from  a  very  early  tiaie  lonic  art  n 
had  a  taste  for  less  sober  ornamentation,  more  florid  in  dé- 
tail, less  free  and  powerfal  than  that  of  the  Doric  order. 
ThÈs  cta$fce,.ïill  produce  its  masterpiece  at  Athens  in  the  déc- 
oration of  the  Srechtheum,  as  aiready  announced,  and  appears 
in  the  monuments  dating  from  the  preceding  century.  Indicat- 
ions abound.  On  the  oldest  capitals  tne  paimatiurû  séparâtes 
tne  two  volutes  rising  vertically  (Pl.  Lilli  1,2;  LIV,  1,3,4); 
the  flstes  ornament  the  ends  of  the  volutes  (Pl.  X,  D,  ï;  blil 
,3;  LI7,  1,2,4);  at  t^eandria  the  double  cro^'n  of  leaves  fora.s 
the  connection  of  the  shaft  and  capital  (pi.  LII12),  or  coin- 
poses  ûy  itself  the  capital  (Fig.  277);  on  the  capitals  of 
the  stèles,  it  is  the  échinas  ornamented  by  eggs  (Pl.  LUI,  3) 
or  by  leaves  (Pl.  LUI, 5);  the  fret  painted  on  the  abacus 
(Pl.  LUI, 5);  the  entire  Hlolian  capital  with  its  fully  expan- 
ded  bell  of  foliage  (Pigs.  232,  233). 

Prom  the  last  years  of  the  6  th  century,  this  taste  aianlf- 
ested  itself  with  magnificence  at  Delphi  in  the  érection  oi 
tne  chapel  of  tne  treasury,  tnat  the  Cnidians  consecratei  t 

there  to  Apollo  Pythios.  The  Cnidians  spoke  a  Dorian  dialect,; 
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4.  The  Mouidlai;8. 

There  rematas  aiuiDst  notuin^.  of  the  lonic  édifices  of  tne 
t'irst  âge;  then  one  oanaot  andertake  to  detine  tne  eieoiencs 
ot  tne  oiouidings  tnat  cnaracterized  tais  style  at  its  ce^in- 
oing;  scarcely  can  soine  brief  indications  oe  presented  toc 
tnis  subject.  In  the  bases  we  hâve  tound  tne  acotia  anà  torug 
(Pl-  X,  7),  the  ogee  on  the  the  coluino  of  Spnesus  aDove  tne 
relief  that  décorâtes  tne  top  of  the  snaft  (Pl.  Z,  B).  Tne 
lonian  arohitect  does  not  seem  to  hâve  ever  usea  tne  orowbeak 
moulding,  that  on  Doric  édifices  terminâtes  cy  sucn  a  firm 
profile  the  capital  of  the  ante  and  tne  projection  of  tne  o 
cornice;  he  replaced  it  at  tne  top  of  tne  ante  ùf  an  uninter- 
rapted  séries  of  mauldings  in  wnicn  tne  oéee  and  oaarter  round 
doiuinate.  Mouldings  are  few  on  tne  Attic  entaolatures.  Tne 
quarter  round  or  oeee  surmount  the  arcnitrave,  and  ^aneraii/ 
one  of  thèse  two  forais  terminâtes  tne  cornice.  koove  are  o/- 
mas  of  différent  forms;  very  few  ancient  exasoies  are  riao.va. 
The  egg  serves  as  ornanient  for  very  anciens  capitais  î  ?x.  X,0; 
Pl.  LUI,  3)»  Tàe  deatils  and  icodillions  give  a  very  pecaiiar 
appearance  to  the  cornice  in  Âsia  Viinor.  (ri.  a,3,4). 

?/hat  one  sees,  is  that  froai  a  very  eariy  tiic  lonic  arc  n 
had  a  taste  for  less  sober  ornaoïentâtion ,  iDore  fiorià  m  ae- 
tail,  less  free  and  powerfal  tnan  tnat  of  une  Doric  oràer. 
Tûts  >  taste..  will  produce  its  masterpiece  at  «ûnaas  ia  me  déc- 
oration of  the  Srechtheam,  as  aiready  aanounced,  âad  a:pears 
in  the  aïonuoients  dating  from  tne  oreceding  cectîir/.  IndicâD- 
ions  abound.  On  tne  oldest  capitais  tne  Dâiiiâôiuz  secarâies 
tne  two  volutes  risiné  vertically  (Fi.  LUI  1,2;  LIv,  1,^,4); 
the  flstes  ornament  the  ends  of  tne  volutes  (?i.  1,    Z,    î;  LUI 
,3;  LIV,  1,2,4);  at  i^eandria  tne  doncle  cro^n  o:'  ^esy-es  -ora-s 
tne  connection  of  the  snaft  and  capital  vri.  ^11^-'*,  or  cOii!- 
poses  ûy  itself  the  capital  (Fit:.  277);  ou  tne  caçiials  of 
the  stèles,  it  is  the  ecninas  ornamentei  d>  e^is  vrl.  1111,3) 
or  by  leaves  (Pl.  LUI, 5);  tne  fret  cainted  on  tne  aoscas 
(Pi.  LUI,  5);  the  entire  Solian  o.uùtsi  «rita  ils  îuiiv  expan- 
ded  bell  of  foiiaiie  (Pi^s.  29^2,    23}), 

b^roQ]    the  last  years  of  tne  c>  tii  ceiitury,  tuit^  ;:is:e  janit- 
eated  itself  with  lua^iia  i  L' iceiice  al  Deiphi  lu  tne  ere^^tion  oi' 
tne  ciiapel  of  tua  tre&fiury ,  tuai  lue   Ci\iSi:\.is    w*onsc?v'i'5iea  '^ 
tn«r«  to  Apollo  Pythicy.  i'iio.  Onidians  Sv^>."^Kt»  .i  fori-sù  diaiect; 
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but  they  were  too  near  Miletus  Qot  to  suf'fer  tàe  influenoe 
of  tlae  arts  of  looia.  It  was  an  édifice  of  the  loaio  style, 
00  the  sacped  way  at  the  foot  of  Parnassus,  that  représentée! 
tne  Doriaû  island  of  Cûidos.  The  skilfal  arohitect  attaohed 
to  the  mission  of  Delphi,  M*  Tournaire,  measured  and  dren  in 
plaoe  ail  the  arrangements  of  the  édifice;  he  is  preparing  a 
restoration  of  it, 

Koi:.e  i.v.ô^B.  fto^^o\\e  tvaa  4\.oe(%  va  Ba\.\,.  çjOTr,  fteW.  (^1856, 
p.  581-^02^  a  oer^  çrec\.ô«  àescr Vv^>«oxv'  o^  "t^ve  Xreasvxr^  ot  C 

CJûtil  the  day  when  thèse  0Deoi0us  documents  are  delivered 
to  the  curiosity  of  arohaeologists,  ail  that  one  can  see  in 
the  fragments  exhibited  in  the  muséum  of  Delphi  is  the  gêne- 
rai fc^aracter  of  the  édifice.  Built  of  marble  from  the  isla- 
nds,  it  présents  the  plan  of  a  temple  «ith  antes  and  Ino   co- . 
lumns  betifreen  them,  like  the  treasuries  of  Olympia.  Their 
height  with  base  and  capital  is  about  15.7  ft.  The  flûtes  û 
hâve  Sharp  edges  there,  but  are  only  i3  in  num^jer.  Only  tne 
lower  part  of  the  base  has  been  found,  and  it  seems  to  hâve 
resembled  that  of  Sphesus;  the  capital  is  wanting.  What  forsis 
the  interest  and  originality  of  tne  little  building  is  that 
the  forms  of  the  différent  members  there  are  already  very  e 
élégant,  and  that  the  décoration  there  is  singularly  rich. 
The  architect  has  placed  sculpture  on  ail  surfaces  suited  to 
receive  it,  on  the  pediment  and  tne  frieze;  the  latter  prés- 
ents a  continuous  séries  of  reliefs  in  wnicn  are  représenter 
many  scènes  borrowed  from  the  myths,  that  poetry  has  made  o 
popular  in  the  entire  Grecian  world.  where  there  was  not  rooiB 
for  figures,  there  ï^ere  everywhere  ornamental  motives  of  hap- 
py  design,  of  précise  and  even  fine  exécution,  where  the  br- 
ush  of  the  painter  completed  tne  »ork  of  tne  chisei  by  the 
application  of  vivid  colors.  Above  the  frieze  extends  a  bead 
with  very  large  pearls,  surmounted  by  a  Lesbian  cyma;  above 
extends  the  cornice,  where  on  tne  soffit  of  the  comice  tae 
sma  pearl  bead  serves  for  a  oand  in  »hich  palmatiums  of  preo- 
ty  design  alternate  with  open  lotus  flowers  (Pigs.  291,  292). 
The  same  recurring  motive  runs  along  the  three  edges  of  tne 
enclosure  of  the  door  giving  admission  to  the  cella  (Pig. 
293);  but  there  is  more  caprice  io  the  arrangement  of  the  to- 
ilage; from  the  stems  bearing  the  opened  flov^ers  a/Te  detached 


536 
bûda  beadiag  ia  the  inverse  direction.  Tàe  variant  is  happy; 
it  gives  to  tàe  garland  a  les3  conventionai  appearanoe. 

ffhen  the  treasary  oî   the  Gnidians  was  bailt  aboat  the  year 
520,  the  motive  derived  from  the  inflorescence  of  the  Egypb- 
ian  lotus  had  long  been  in  the  repertory  of  the  Grecian  dec- 
orator;  he  very  frequently  employed  this  foiiage  in  which  ae 
caused  to  alternate,  sometiaies  the  bads  and  floners  of  the 
lotus,  sometimes  the  latter  and  palaiatiums.  The  most  anoient 
monuments  on  which  appeared  the  motive  in  question  is  a  sér- 
ies of  painted  vases  attributed  to  the  potters  of  loniaj  it 
was  further  soon  borrowed  from  them  by  the  potters  of  Athens, 
and  thus  had  corne  into  the  public  domain.   The  Attic  decora- 
tor  used  it  in  the  painted  ornamentation  of  his  Dorio  cymas 
after  the  time  of  the  Pisistratides  (Pl.  XLVl);  if  one  does 
not  find  it  on  the  temples  of  the  Acpopolis  in  the  5  th  cen- 
tury,  it  is  seen  to  reappear  on  other  lonlc  édifices.  In  aay 
case,  it  seems  to  hâve  been  in  the  6  th  century|ihe  object  of 
a  strong  préférence  by  the  loniaa  architeot;  ne  repeats  it 
at  Delphi  on  ooth  parts  of  his  édifice.  One  cannot  be  aston- 
ishedj  it  must  be  by  the  entermediary  of  loûian  artisans, 
who  were  first  in  relations  with  Egypt,  that  this  motive  was 
disseminated  in  the  workshops  of  the  Grecian  world.  Men  were 
more  aotached  to  it  in  lonla  than  elsei?here'  lonla  had  become 
its  second  country. 

KQ-te  i.p.650.  'î^\.s  v^o'tV.oe  \.3  \ia  ^reç^aeaii  aae  ou  X.'ae  so  oaV- 
Vad.  ^i^^rxaa  o^f  Ceve,  t\\a\  are  \)e\.\.eoeà  \,o  \)e  ot  10AA.aa  ^cx\)v- 
\.oa\\,oa.  JlObSaaer.  i^î>\e  âo.xKm\,acvè  cxai.\,V.ea  vfaaetv.  \.tv-  Oeater r evcu- 
\aG^e(v  iiaaeum.  ?\,    il,  Ko.  218.  po-t\,\,er.  BvxVV.  Qorv.  ftell. 
1892.  p.  2d7»  ?\.ê,.  T'^.POT  \,fte  l\,tt\.c  \,so\.cxteà  \)\xà  a^pr  \,^4\,^è 
^ro^^  \.yve  aawia  atem,  taere  are  exam^Vea  oa  ioa\.at\,  oaaea  at\.lV 
axv\> v]i\>  1  \, a ^ e à, ,  aa  .aelV.  aa  ot\  a  cup  yûÂ.t<v  ^oo\  \.a  tvaW.  a  a\  ^l^e 
\.ou\are;  ^vx-t  \X    \a  l^0Te  coT^mOA  to    aee  t<ve  xaoVa'^eà  \>\xd,  leao\- 
tv|  \.\s,z    é,rou^^4.  see  DtiumVer.  R8m.  ii\.\.)i.  1888.  p.  165.  ÇV.  Vl, 
^a  oaae  ^roiR  ï.«^Taa^  ,  aa  \»e\*\.  aa  ttve  aar co^^a|u,aea  ot  CVaxOTfteae 

The  treasury  of  the  (SÎnidians  would  hâve  merited  a  more  ta- 
orough  study,  one  that  would  hâve  been  the  natural  and  logi- 
cal  end  of  the  researches,  that  we  hâve  undertaken  on  the 
first  period  of  tèe  development  of  lonlc  art;  one  would  hâve 
seen  in  »hat  spirit  and  râth  what  success  the  lonian  archit- 
eots  had  cultivated  their  national  art,  and  how  far  they  nad 
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ûad  oarried  ita  evoiutioQ,  before  tae  time  utiea   tàe  Attic 
aaatersctlii  adopt  tûat  art  aasif  produce  the  works,  wûica  oùe 
is  acoustomed  to  regard  as  its  masterpieces.  However,  itûat 
resaits  frois  tàese  ladicatioas,  laBafficleat  as  tàeo  are, 
is  thao  on  àneedifice  iike  tiie  treasary  of  the  Onidiaos,  t 
tue  lOQic  style  already  présents  the  most  cûaracteristic  tr- 
aits that  distiûguish  it  ia  the  temples  of  the  Acropolis  of 
Atheas.  The  same  teoéenoies  appear!  oae  there  feels  the  same 
effort  inade  by  the  artist  to  demand  from  the  graoe  aad  the 
profusion  of  ornamental  effeots  od  a  kind  différent  froai  th- 
ose  aiaèâiiafi  by  Doric  architeoture;  tùis  artist  aspires  hen- 
ceforth  to  realize  a  différent  type  of  beauty,  where  the  wn- 
ole  has  less  grandeur,  out  which  must  please  especially  by 
the  singularity  of  finisû  afjthe  détails.  îne  architect  to 
wnom  the  Gnidians  oonf ided  tne  direction  of  this  ^ork  did 
not  hâve  at  command  ooilaborators  witn  such  délicate  haads 
as  tne  incomparable  /forkmen,  who  oaoyed  the  capitals  and  t'r- 
iezes  of  the  temple  of  ?fingless  Victory  and  of  the  Srechthe- 
um;  but  he  nad  the  same  tastes  and  the  same  feelings;  ne  con- 
ceived  the  same  idéal.  ?/e  thus  corne  hère  to  the  same  conclu- 
sion as  by  the  study  of  the  monuments  of  the  ûoric  order;  t 
the  6  tû  century  was  the  true  âge  of  bold  and  fertile  iovea- 
tion.  This  is  what  makes  the  édifices  of  tne  6  th  century  sa 
interesting;  it  is  what  justifies  the  attention  tnat  »e  hâve 
acGorded  to  tnem  and  the  place  that  we  hâve  assigned  them  in 
this  history.  iater  and  especially  after  the  4  th  century, 
art  will  repeat  itself;  more  tnan  one  temple  will  oe,  witn 
variations  in  détails,  only  a  replica  of  a  model  already  coa- 
secrated  by  universal  admiration,  only  an  enlargement  or  a 
réduction  of  its  model,  a  copy  more  or  less  free.  In  the  6 
th  century  Grecian  architecture  is  made;  each  new  work,  wnen 
it  does  not  represent  an  advance  accomplisned,  at  least  earos 
the  name  of  a  personal  effort,  of  an  intelligent  and  sincère 
endeavor.  That  century  has  created  ail  the  original  types. 
The  5  th  century  has  added  almost  nothing  to  this  treasure 
of  forms,  no  more  in  architecture  than  in  sculpture;  its  me- 
rit  and  its  honor  are  only  to  hâve  attained  that  mastery  and 
tnat  certaintyin  exécution,  tnat  impresses  on  tne  »ork  of  a 
art  a  character  of  perfection,  by  ifhich  it  can  never  grow 
old,  and  must  hereafter  be  forever  prooosed  for  study  and 
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imitatloa. 

It  is  scaroely  oecessary  to  indicate,  ttiat  also  the  lonian 
arcàitect  used  oolor  to  iistioguisti  foom  eaca  otiier  the  dif- 
férent members  o£   the  building,  and  to  enhanoe  the  effeot  oï 
his  ornamental  motives;  very,  apparent  traces  of  polychrome 
décoration  are  preserved  on  the  teoiple  of  Locres,  the  treas- 
ary  of  the  Cnldians  and  on  the  capitals  of  the  stèles  of  De- 
lois  and  of  Athens  (Pl.  LIII,1,5)»  Its  principle  was  the  same 
as  tnat  of  the  Dpric  style;  but  did  this  décoration  présent 
a  peouliar  character  on  the  édifices  erected  on  tne  soil  of 
lonia?  Did  the  ûEchiteet  there  make  use  more  largely  of  ton- 
es  applied  on  stone,  and  what  were  tnose  tones  applied  by 
préférence?  The  remains  of  lonic  temples  preceding  the  5  th 
century  are  in  too  soiall  number,  and  iiave  reached  us  in  too 
fragmentary  condition  for  it  to  be  possible  to  reply  to  thèse 
questions.  Ail  that  one  discovers  is,  that  the  painter  aiust 
hâve  been  called  there  to  lend  to  the  sculptor  a  more  active 
and  more  continuous  assistance,  than  on  the  édifices  of  tne 
Dorio  style.  îhe  ornamentation  of  the  lonlc  was  more  oomplex 
and  more  délicate;  to  accent  the  ref inements  that  ne  sought, 
to  give  to  nis  entireties  a  ver/  rien  and  brilliant  appeara- 
nce,  the  architect  had  still  more  need  of  the  collaboration 
of  the  brusQ.  Paots  confirai  thèse  conjectures.  The  painted 
ornamentation  is  already  of  very  refined  élégance  on  tne  st- 
èles of  the  Acropolis,  and  for  the  Ërecntheum  it  is  kno»n  to 
what  selected  artisans  the  exécution  ^as  entrusted;  this  is 
evidenced  oy  the  designs,  iihose  vestiges  are  still  perceived 
on  the  marble,  and  the  texts  tnat  nave  transinitted  to  us  the 
accounts  of  the  work. 
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Ciiapter  V.  Comparative  Study  oî    the  two  Orders.  Tûeir 
OrigiQS. 

Iq  tiiis  ûistory  of  nreoiao  aroûiteotnre  we  ûave  assigaed 
ttie  first  place  to  tae  Doric  temple.  We  iiave  ooQsidered  it 
ia  ail  its  aspects;  we  hâve  followed  it  in  ail  its  asoeodiQg 
moveaieQt  from  tûe  fouadations  dq  whioû  it  rests  to  the  apex 
of  tne  pedimeat,  to  tae  long  line  ,of  ridge  tiles.  We  hâve    J 
eadeavored  to  recover  aiach  rather  from  the  monumeots  themsel- 
ves,  which  are  Qumerous,  taaû  in  tne  texts,  waich  are  rare 
and  oftea  obscure  or  oontradictory,  the  eatire  system  of  ra- 
ies that  io  time  were  evolved  ia  the  practice  of  the  ancient 
constructors.  The  lonic  st/le  came  only  ia  the  second  place, 
aQd  tûe  study  of  the  aiethods  pecaliar  to  it  has  oeen  far  from  ' 
having  the  same  developmeot.  fet  in  antiqaity  tais  style  did 
QOt  enjoy  less  favor  than  its  rival;  it  even  ended  oy  detnr- 
onlng  it.  T*ro  édifices  of  tne  lonic  style,  the  mausolenai  of 
Halicarnassas  and  the  temple  of  Artemis  at  Blphesas  ^ere  ran-  1 
ked  among  ivhat  «vere  termed  the  seven  fondera  of  tne  world.    | 

îhe  order  that.  ne   hâve  followed  and  ùhe  différence  tnat  ne    1 
hâve  made  are  not  explained  tnerely  by  tae  cnance  of  destrac- 
tion,  which  for  the  arcnaic  period  spared  more  ûoric  tnan  I 
lonic  temples;  tnere  are  more  serious  and  oiore  profoand  reas- 
ons  for  this  precedence  and  greater  importance  assigned  to    J 
tne  Doric  3tylè.^-s 

Like  ail  créations  of  literary  or  lormative  genias,  Doric 
art  ûad  its  antécédents  from  necessity.  It  >as  not  oorn  in  a 
day , Dy  a  sort  of  miracle.  By  its  roots  it  descends  into  tne 
past;  Duu  tnis  is  not  tne  past  aven  of  tas  peopie  to  /^iiicri 
is  due  its  oioss jiiiin^  and  expansion.  One  kno»s  what  an  idea 
we  hâve  formed  of  tae  tribes,  wnose  worK  is  reoresented  oy 
tne  monuments  of  the  civiiization  called  My^cenaean;  «e  bei- 
ieve  that  tney  hâve  lurnished  certain  eleoients,  which  enter- 
ed  into  the  composition  of  tne  Bellenic  race,  perhaps  tnose 
that  hâve  played  in  the  formation  of  tnis  ethnie  type  tne 
most  useful  and  tne  most  décisive  part.  The  constructors  of 
the  walls,  palaces  and  temples  of  Mycenae  and  of  Tiryns  must 
be  counted  among  the  direct  ancestors  of  the  nistorical  3re-  ? 
eics.  The  imagination  of  those  pro tohellenes  traced  the  first 
sketch  of  tne  epic  poem,  and  the  palace  of  their  princes,  t 
the  inegaron,  was  the  pattern  by  wnicn  was  eut  out  the  forji 
of  /  J 
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oï    tne  Doric  temple.   îf  tùat  is  larger  aod  more  beautifal 

tûaa  the  megaroQ,  tiiis  auperiority  of  the  temple  is  explaia- 

ed  Dy  the  progress  of  religious  beliefs,  and  oy  the  sabstit- 

utioQ  of  stone  for  nood;  but  under  ail  the  additions  that  it 

ûas  reoeived,  behiad  those  ppws  of  oolumns  that  hâve  corne  to 

enclose  it,  tne  primitive  type  al^ays  allows  itself  to  be  re- 

cognized;  it  persists  until'  the  latest  hour.  As  heir  and  con- 

tinuator  of  iiiycenaean  art,  Ooric  art  is  then  especially  the 

national  art  in  the  domain  of  architeotupe. 

Ko^te  i,v.654»  Tîtvva  «aô  aVao  \ûe\,\,  acea  ^\^  kouc\r,  ^s^vi4\,ea  % 

xvxr  |r\ec\v\.sc^ea  kx»c\\.\.\a\ttwr ,  \.tv  3Q.Vvrb,  ^x*c^.  itv^t.  1896.  p. 

211-247 V  'Ka  recevoeà  ttvVa  )lLemo\r  \û\\&<v  our  X^-eor^^  o^  ^^0  00- 

v\c    tewvpVe  \aaa  aA/veaà.^  eô.\.t.eà  aaà  çr\.^\eà;  y^at  vae  ^aoe  r^ad 

aé.caemea't  bet.xeeiv  tue  \,âbecxa  atateà  \>^    i4.  KoacV,  aaà  ttvoae  C3.t 
\.X\.e,    8a«ie  tvwce  svxé.é.^'a^aà  to  u.a  \3y^  t-Vve  ataà^  ot  tw&  wtOT\u'Kve(\"ts . 
It  ûas  merited  this  title  in  aoother  way.  The  oradle  of  t 
Doric  art  is  a  country  sitaated  equidistant  from  tne  remote 
Grecian  cities,  those  of  Asia  and  tnose  of  Itaiy  or  Siciiy. 
Doubtiess  the  trioes  established  in  that  penlnsula  did  not 
fail  to  enter  into  relations  with  foreiéners;  but  there  was 
no  immédiate  contact.  îhe  suggestions  recei/ed  in  that  way 
aid  them  to  equip  themselves  with  tools  and  favor  the  progr- 
ess  of  taeir  industry.'  they  did  not  ireigh  so  aeaviiy  on  tneir 
minds  as  to  injure  their  spontaneity.  Tnere  was  every  onance 
tnat  the  art  developed  in  bnese  surroundings  saould  be  tne 
freest  and  most  sincère  expression  of  Grecian  genlus:  tnus 
one  is  also  to  ask  himself  if  the  arts  of  tne  Orient  by  the 
œodels  that  they  offered,  haye  influenoed  in  even  small  meas- 
ure  the  cnoice  and  character  of  the  forms,  .vûose  combination 
constituted  the  Doric  style.  If  one  has  sometimes  been  able 
to  find  some  traces  of  that  influence,  those  traces  are  very 
slight.  In  Sgypt,  in  the  sole  earlier  civilization  whose  tem- 
ple is  known  to  us  by  examoles  in  fine  préservation,  men  at 
first  sought  the  types  oy  wnich  the  r^reeks  were  inspired;  n 
noiv,  by  the  entire  spirit  of  its  gênerai  arrangement,  the  îg- 
yptian  temple  profoundly  differs  from  the  Grecian  temple; 
this  is  at  least  the  case  for  the  most  imposing  édifices  tnai 

represent  it,  for  those  at  Sais,  memphis  and  ïhebes,  that  m 

•1 
must  hâve  soon  attracted  the  a^ttention  of  foreign  visitors. 
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It  ia  trae  that  in  that  country  hâve  beea  found  some  exaiDples 
of  the  arraageaieQt,  that  among  others  otiaraotepizes  the  Greek 
temide  of  peripteral  plaa;  ôut  as  we  hâve  atated,  those  exana- 
ples  are  very  limited  io  number.  Purther,  they  hâve  been  fur- 
Qished  only  by  édifices  of  Sinaii  dimensions,  ffinally,  so  far 
they  hâve  aot  been  found  on  the  banks  of  the  iSile  except  in 
upper  Sgypt  and  in  iSfubia.  Por  ail  thèse  reasons,  they  miist 

o 

hâve  passed  almost  unperceived  in  antiqaity.   They  are  also 
distinguished  frpm  the  Greek  temple  by  one  trait  with  some 
importance.  There  are  square  piers  and  not  columnB,  that  sur- 
round  the  oella,  and  those  piers  rest  on  a  stereobate,  that 
forms  a  wall  to  the  height  of;  the  sill  entirely  around  the 
portico.  Qiaifce  dtEfarent  is  the  portico  of  the  Grecian  temp- 
le. Tûere  are  never  piers  bu  al  vtays  columns,  and  thèse  hâve 
their  feet  resting  on  tne  floor  of  the  portico  itself.  The 
appearanoe  is  very  différent. 

Ko-te  2.Ç.S55.  ïVve  aatcve.  yoV.  i,  v>»  40i-A36i  ?\.éa.  222,  229- 
2âl. 

One  oan  say  as  much  of  the  character  of  tne  principal  forms, 
tûose  that  really  form  the  originality  of  tne  appearance  of 
the  building,  ^ettev   inf ormed  than  champollion,  we  no  longer 
prétend  to  reoognize  in  the  pretended  protodoric  of  the  tombs^ 
of  Beni-Bassan  the  prototype  of  tne  Doric  column  and  capital.^ 
The  influence  of  Sgyptian  art,  so  far  as  there  is  reason  to 
take  it  into  account  in  référence  to  tne  Doric  style,  betrays 
itself  only  in  accessory  forms.  Thus  there  are  eggs  and  peari 
beads.  The  eggs  of  the  temples  of  Athens  with  their  élégant 
curves,  strong  relief  and  the  enclosure  in  which  tney  are  p 
placed,  doubtless  seem  to  belong  properiy  to  Hellenic  art; 
yet  one  can  perhaps  find  a.sort  of  sketch  in  tne  décoration 
of  the  ffigvDtian  monuments,  great  édifices  or  small  articles 
of  luxury.   There  the  egg  is  draim  flat  and  its  form  is  more 
elongated  than  in  Greece;  but  it  is  no  less  possible  that  t 
the  first  idea  of  that  ornament  had  been  suggested  to  the  G 
Greek  workman  by  the  regular  succession  of  thèse  ovals,  such 
as  he  saw  displayed  on  the  furniture,  ivories  and  jewels,  t 
that  Phoenician  commerce  brought  to  him.  One  oan  also  see  a 
sort  of  sketch  of  pearl  beads  in  those  rows  of  disks  found 
either  on  the  cornices  of  buildings  or  in  the  décoration  of 
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Séyptian  jewels;   fiaally,  on  the  oeiliags  of  Thebao  tombs, 

tnere  is  iBore  tiian  one  examixle  of  the  use  of  the  fret. 

tvVd    ar^ObmOkTv-ta    tvaoe    (voi;.    cotVAdVuceâi    vi^  •    0(v'e    ^vxrtïver    sees    \}^ 

M5\,\.xv  a  \>rvk4en,\  reseroe* 

Note  l.p.656  Histoire  de  l'Art.  Vol.  I,  ffigs.  390,  ^bS,    5 
567,  563. 

If  the  ;.faot  of  transaiission  were  demoastrated,  which  is 
far  froûD  oeing  bhe,case,  it  vfould  still  reraaia  that  the  egés, 
pearls  and  frets  are  simple  oraamental  motives,  that  pla/  ia 
the  édifice  oaly  a  very  secondary  part,  and  tnat  furtner  be- 
come  oaly  very  late  a  carrent  usaigecin  tne  Doric  style.  Whac 
takes  from  the  cooaparisons  «luch  of  their  interest  is,  tnat 
we  now  knoff  the  relation  that  oonneots  Doric  architecture  h 
ffith  Myoenaean  architecture,  and  the  high  antiquity  of  its 
first  oreatioQ-s.  Befiore  the  greeks  spread  in  Sgypt,  the  type 
of  the  Doric  temple  «^as  already  fixed,  at  least  in  its  pria- 
cipai  lines.  ffe  are  of  those  who  are  willing  to  date  bacK  to 
at  least  the  3  th  century  the  Beraion  of  OlyTDpia,  such  as  d 
permitted  by  the  récent  excavations  to  be  represented  with 
its  long  and  narro-w  cella,  its  external  and  internai  colonn- 
ades, with  an  entablature  whose  divisions  must  already  be  t 
those  found  on  the  later  édifices. "^  The  opening  of  Ëg/pt  no- 
uld  then  hâve  had  only  very  indirect  and  very  gênerai  effeots 
on  the  course  of  progress  of  Grecian  arcnitectare.  Tne  sigao 
©t'  those  enormous  édifices  built  of  limestone,  sandstone  and 
granité,  must  hâve  struck  the  minds  of  tne  Greeks,  arousea 
tûeir  émulation  and  thus  hastened  the  transition  from  wood 
to  stone  among  them. 

are  ^arro\aer  \,txaa  ttvoae  ot  t^a  reaX,  ot  ^^e  ooVotvaaàe ,  a  veà- 
viCtxoTv  tt^at  aaavxwea  a  \v\,z%z    ys>'\\\\.    tr  \|\,»49yva  •  W    xa  çerTOxaax- 


eateô.  arra^^|^»^^-\.s  ttvaX.  VaXer  .u\.\«\,  Gtvar aoXer \.%e  \,\\.z    Dor\,c  e 

KO'te  S.p.ôSÔ.  G.  cVvVpVex.  a\.ô\,oA.re  cr\,\\.c\vie  àea  oràres  ûr - 
eca.  p.  2.^7. 

ÎJroiB  tûe  momeot  iffùen  this  substitution  had  been  made,  and 
tae  ûoric  style  nad  oonstituted  itself,  it  cas  witti  the  for- 
ms  and  proportions  cnaraoterizing  it  tiaat  were  constpaoted 
in  Greece  proper,  and  everywiiere  except  in  lonia  and  in  tae 
lonian  isiands,  the  tem)cies  in  ll^ilicll  weve   adored  the  gods 
dearest  to  the  piety  of  the  entire  people,  and  notably  am- 
ong  the  temples  were  taose  aroand  wnica  gatûered  daring  tae 
great  quinquennial  festi/als  tne  Greeks  ooming  frooi  ail  Hel- 
lenio  cities,  at  the  sanctuaries  of  Olympia  and  of  Delpni. 

To  tnis  privileged  situation,  lonic  arcniteoture  ooaid  not 
prétend.  Between  it  and  ûiyoenaean  architecture  <ïas  no  visio- 
le  or  conoealed  connection;  notning  resembiinê  a  more  or  iess 
direct  :  traosfflissitbn  of  noethods  and  forms.  lonic  art  nad  as 
its  cradle  no  longer  the  peninsula. that  extends  between  the 
Adriatic  and  Sgean  seas,  but  the  iiestern  ooast  of  Asia  iviinor, 
one  of  those  countries  that  served  as  frontiers  of  the  Grec- 
ian  world,  and  wnere  Greeks  and  barbarians  toucned  and  min- 
gied  to  the  point  of  mutually  mixing.  One  kuows  what  traces 
of  the  Carian  eleioeat  were  left  in  the  cuits  of  Ephesus,  and 
how  under  tne  reign  of  Croesus,  tydia  naade  an  effort  to  ini- 
tiate  itself  in  tée  ideas,  arts  and  language  of  tnat  lonia, 
tnat  3adyattes  and  Alyattes  had  taoughL  to  conouer;  yet  a 
a  few  years  and  Sardes  became  a  Greek  city,  tne  advanced  po- 
st  of  Hellénisai  in  the  interior  of  the  land.  Tne  art  that 
had  oeen  oorn  and  had  grown  in  those  surroundings,  idusi.  navs 
suffered  in  a  certain  deéree  tne  influence  of  tne  exotic  ty- 
pes, wnich  strucfe  the  eyes  of  tne  Grecian  iaimigrants,  wnen 
tney  came  to  establish  tnemselves  on  ttie  soil  of  Asia.  Sy  a 
naturai  effect  of  the  same  causes,  tne  temples  Duilt  in  tnose 
distant  régions,  how^ver  great  4nd  oeautiful  tney  were,  had 
no  cnance  of  becoming  at  least  at  once,  religions  centres 
around  ifhich  would  assemble  ail  the  cnildren  of  tne  race  sc- 
attered  over  such  vast  areas.  This  art  tnat  seemed  tnus  pre- 
destined,  if  not  to  remain  always,  at  least  auring  a  longer 
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or  3tiorter  time,  rattier  tae  partioalar  art  of  a  part  of  the 
Qation,  taan  tàat  of  tûe  eatire  oeople. 

Wûat  createi  tûe  lonic  style  is  the  iatimate  ooiiaboration 
of  tae  principal  Greek  tribes,  ttie  Soliaaa  aad  tûe  loniaas, 
or  to  speak  more  aGOurately,-  of  tae  fractioas  of  those  trib- 
es  taat  the  eddies  of  tae  invasions  iiad  cast  on  the  stiores 
of  Asia  Miaor.  ïaere  *as  no  froatier  oetween  toese  two  Croups 
to  separate  tnem.  6et«eea  both  were  very  close  relations!  d 
botû  nad  oontributed  to  tound  and  people  Saiyma  on  tûat  beau- 
tifal  galf,  wûose  shores  they  divided,  and  wiiere  was  employ- 
ed  tae  élaboration  of  epic  poetry.  In  tnat  tae  ground  of  the 
myths  seeins  to  be  of  Solian  origin;  bat  tae  lonian;  forais  dora- 
inate  in  the  dialect  ased  by  tae  epic  poets.  It  is  aearly  t 
the  saoae  for  tae  architecture.  The  niost  arcûaic  spécimens  of 
this  style  we  hâve  found  in  the  Ëoliaa  cities,  suça  as  i^ean- 
dria  and  Lesbos;  but  tûe  entirely  lonian  cities  of  gphesas 
aad  Samos  oonstructed  tne  first  temples,  where  tnis  art  show- 
ed  itself  tne  worthy  emulator  of  Dorio  y.rt  cy  tae  difflensioas 
Di    tne  saifioa  wni  tae  rl3aness  of  its  décoration.  Tne  anoi- 
ents  taen  gave  it  the  name  that  pest  suited  it;  ne   caQ  aave 
no  scraple  in  employing  as  tney  did  the  teras,  lonic  style 
and  lonic  order. 

"vea.  'î'ae  ^nofà  or  (\.er  -  emp\,oviôà  \.«\  \.\\e  aewae  \.ï\  \b\\\c\\  oûe  \iae  \.t, 
\aaa  \ift.\x*oàvj,ceà  \>\a  \,\\e  o.r  o'(v\Xectd  ot  ^^e-  Rexva\.aaat\oe . 

prom  the  day  taat  taey  set  foot  ia  Asia  Minor,  tae  lonians 
were  in  commercial  relations  with  tae  peoples,  who  oy  tae  in- 
teroiediary  of  the  Gappadocians  were  ia  comiDuaicatioa  witû  t 
tae  great  states  of  tae  valley  of  tne  Hlupnrates,  civilized 
in  very  ancien  c  times.  Later  in  tne  7  ta  centary  tney  becoine 
bold  sailors;  tney  meet  the  phenicians  in  more  tnaa  one  inar- 
Ket,  aad  sooa  after  tae  first  of  ail  tae  GreeKs,  they  were 
introduced  iato  Sgypt  and  had  chosen  a  domicile  there. 

In  tnese  conditions,  foreign  influences  must  nave  made  tn- 
emselves  felt  sooner  and  more  strongly  in  tae  Greeks  of  Asia 
than  in  taose  of  the  Suropean  continent,  lïaen  a  taste  for  a 
art  arose  among  tne  Ëolians  and  lonians,  now  can  they  resist 
the  temptation  of  aporopriatine  tae  foras  preseated  to  taeir 
eyes  in  tne  course  of  taeir  voyages,  ia  tae  édifices  of  tae 
rock-cut  tombs,  as  well  as  those  taat  deoorated  tae  very 
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diveese  prodaots  of  taose  distant  workshops,  from  mhioh  were 

traosfliitted  tae  procédures  of  tne  many  seoaiar  industries  of 

BabyloQ  aad  i^ioeveû,  Sidon  and  Tyre,  Mempûis  and  Sais?  Tûere 

weve   tiiose  fopms,  if  oae  caa  so  speak,  then  ourreat  ia  the 

world,  in  ail  western  Asia  and  in  the  vaiiey  of  tiie  i^ile.  t 

Tne  volute  was  one  of  tnose  most  widely  disseminated,  tiiat 

filled  the  moat  varied  purposes.  Th©  question  Âastbaea  asked 

if  tae  first  idea  of  the  volute  was  su^gested  to  the  ornainen- 

tist  by  the  scrolls  of  oietal  wire,  by  the  tendrils  of  the  o 

oliiBbing  plant,  the  reversed  sepals  of  floral  caiyxes,  or  by 

1 
the  horns  of  the  goat  and  the  ibex.   It  matters  little;  wnat 

is  certain  is  that  one  t'inds  the  volute,  already  elevated  to 
the  dignity  of  an  ornaiDental  motive,  on  iiiany  monuments  of  o 
oriental  art,  tiiat  :are  earlier  tnan  the  time  waen  the  Asian 
Qreeks  oommenoed  to  ouild  tneir  temples.  Vhen  their  aronite- 
ots  nad  in  view  their  irork,  tae  volute  appeared  to  taem  in 
the  rioh  repertory  of  exotio  forms  under  t/fo  différent  as- 
pects; there  were  two  types,  that  oan  be  followed  oy  traces 
during  toe  duration  of  the  entire  period  of  élaboration!  eaoa 
of  tnem,  so  to  speak,  has  its  direct  posterity  amoag  the  va- 
rieties  of  the  lonio  Grecian  capital. 

Pirst  type,  tae  stilted  volute.  Tae  two  volutes  opoosite 
eaoh  otaer  at.  the  top  of  tae  saaft  are  joined  by  an  arc,  a 
stilted  curve.  îaus  are  they  presented  on  tas  columns  of  tae 
little  struotare  represented  on  the  rocics  oi  Bogaaz-keui  in 
Oappadocia.   Taat  arrangement  is  reproduced  ia  more  elegaat 
drawing,  but  alraost  line  for  line  on  tae  capital  taat  décor- 
âtes the  column  of  the  internai  order  of  tae  temple  of  Bassaa 

Kote  2. p. 659.  ft\,3X,o\,re  àe  \'*t^vX,    yo\..  iv .  ^\.é3.  àii^,  321. 

Xo^e    3«p.659.    ?ybC\\aXô\tv.    Oaa    io<v\BcVve    Qa9\,t,a\#\,.  ç  x  |.     2iô. 

1.\ve    30.\*a    arr  atv|,emet\it .     ^'îVve    acxw^e,    ?^»é,.    22^. 

Second  type,  independent  of  each  other  the  volutes  août  a 
agâinst  each  other  in  pairs,  after  the  fasnion  of  crosiers, 
waose  terminal  spiral  is  turned  outside.  Tais  is  the  arraaè- 
ement  taat  we  hâve  mentioned  at  Meandria  and  on  otaer  archa- 
ic  capitals  (Pl.  LU, 1,2;  LUI, 1,4).  It  is  unneoessary  to 
searoh  long  to  find  the  model.  One  finds  it  in  Séypt  in  the 
paintings  of  ceilings  and  in  the  columns  painted  on  tae  walis 
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4 
of  tDinos,   in  Asayria  and  Phenicia  on  reliefs  on  wnioh  are 

reprsaented  édifices,  on  farniture  and  ivopies,   at  Gypras 

on  funerary  steies. 

KO  ta    5.  p.  669.    T^e    aavtie.lî.   ,î\.é.a.    71,     75,     7  à,     80-,    111,612.. 

KOta    6.p.ô5'â.    T^a    aama.    111.    ?\|,».    51,    52,,     152. 

Sspeoialiy  oy  this  iasti  type,  men  see»  to  hâve  been  inspi- 
red  aL  tne  oeginning  in  Eoiia  and  lonia;  ba&  althoagii  rarer, 
tûe  otiiier  type  was  nnable  to  esoape  the  curiosity  always  ar- 
ouaed.  Did  a  capital  of  tiie  sort  of  that  of  Boôhaz-keai  su^- 
gest  an  idea  of  oomoining  the  volâtes  previously  abutting  by 
Connecting  them  eitner  oy  a  rignt  iine  or  a  Dent  carve?  Or 
indeed  is  it  only  necessary  to  see  in  this  proaress  tne  eff- 
eot  of  the  incessant  labor  of  tne  Greek  oiiad,  a  sort  of  opg- 
anic  évolution?   It  is  difficalt  to  décide  tnis  mat&er;  bat 
tnere  oeing  given  tne  prédilection  tnàt  tne  oriental  ornaaien- 
tist  had  fop  this  form  of  volute,  one  can  scarcely  douDt  tnao 
its  exaiB|)le3  were  for  uiuch  in  tne  method  ta^en  oy  tne  aroni- 
tect  amonô  ohe  GreeKs  of  Asia,  wnen  ne  inade  tnis  aiotive  tne 
essential  member,  liKe  the  ensiôn  of  tne  capital  of  the  coluini. 

\*\.t\a  oa  at\i  ^â3!^r\,a'(\  cap\.ta\,.  V^\.a'co\.re  àe  \,'>^rt.  il,  ?\.|.  77^. 

PriûQitive  lonic  capitals,  those  of  iNfeandria  (pl.  LU, 2)  a 
and  of  L'^aucratis  (pl.  ull,4),  nave  presented  to  us  another 
élément  than  the  volute,  the  douûie  collar  of  falling  lèaves. 
Wnether  this  collar  alone  formed  a  capital  or  indeed  was  pla- 
ced  oeneatn  a  pair  of  volutes,  this  motive  is  aiivays  foand 
employed  in  the  same  manher  as  tne  terminal  décoration  of  a 
cylindrical  shaft,  on  more  tnan  one  monumeno  of  Asian  art  a 
and  notably  at  tne  tops  of  tne  verticals  of  a  oronze  tnrone, 
entirely  Assyrian  in  style,  that  ;vas  found  in  Armenia.   ^rom 
the  example  of  this  furniture,  one  divines  now  coula  reach 
eaen  tne  lonians  sucn  worKS  of  oriental  artisans,  thaD  fiers 
suited  for  transport  to  a  loné  distance,  and  on  <fnich  tne  a 
architect  found  useful  suâôestions. 

Kota  2.  9. 660.  'Avato^jx'e  de  \.'»ft,rt.  Vo\.  il.  ?à.|.  3à'3.  sae  ? 
?  \.  é^ .  à  a  6 . 

It  is  not  alone  ûy  this  trait  tnat  tne  lonic  column  recalls 
the  memory  of  wnat  one  may  call  tne  Asian  column.  That  almost 
always  nas  its  base,  whether  it  oe  an  indeoendent  support  or 
a  simple  pillar.  In  Assyria  a  great  torss  of  very  neavy  app- 
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appeapâûoe  aloae  forma  ttte  base.   Iq  Persia  tae  topus  ia  pla- 

ced  above  eitûer  a  square  plioth  op  a  beli  opaameoted  by  re- 

/  4 

vePsed  leaves;   but  everywhere  appears  the  topus,  tiis  ppiacl- 

pal  élément  of  tde  lonio  base.  In  it  is  a  scotia  balow  the 

topss;  Qoif  also  this  moaldin^,  is  alwrays  siietcaed  in  tàe  Assy- 

5 
Pian  base.   We  find  again  tiiis  topus  alone  fopming  tne  entipe 

oase  on  the  piiasteps  taat  deoopate.  tne  angles  of  the  intep- 

iop  of  one  of  tne  most  oeautiful  anoient  tombs  of  Phpygia  of 

tne  Sangopios,  that  whion  we  hâve  called  the  bpoken  tomb;  a 

simple  fillet  thepe  sepapates  it  fpom  the  snaft. 

KO"te  3. p. 660.  ft\ato\.re  àe  X^i^rt.  voV.  ii,  ?\.ta»  82,06,87,88. 

Kote  4.  p.  660.  =î^e  aatae.  yoX..  y.  ?\48.  ,  30^,  ^10 ,  aii. 

XO^e  5.\>.6Ô0.  T^ve  aame,  voX..  il,  fvé,.  85. 

Ko-te  6,\>.Ô60.  Tae  same.  vo\..  Y.  ?\.ê,.  *aa. 

It  is  tpue  that  tne  palaoes  of  pepsia  are  vspy  mucn  iatep 
than  tne  most  anoient  lonio  monuments;  out  it  is  no  less  cer- 
tain that  tais  stone  apohiteotupe  continues  tne  tpaditions 
and  in  genepal  peppoduoes  the  fopms  of  an  eariiep  apohiteot- 
upe peouiiap  to  Ipan,  in  wnion  wooi^played  the  ppinoipal  papt. 
Xf  this  be  so,  is  it  oy  tas  imitation  of  a  model  boppowed  f 
fpom  Gpeeoe,  that  it  is  ppopep  to  explain  tae  analogy  menti- 
oned  oetween  the  ppofile  of  the  lonio  base  and  that  of  at  1 
least  a  papt  of  tne  Pepsian  base?  Is  tnere  aot  pataep  a  peas- 
on  to  go  baok  to  a  mope  anoient  type,  whioh  fop  centuries  nad 
been  in  ouppent  use  in  ail  western  Asia?  Prom  taat  common  an- 
oestop  came  in  diffepent  uays  the  closely  related  foPms,  that 
ape  found  in  both  pepsia  aad  in  lonia. 

KoXe  i.p.66i.  ftX.stovre  àe  V^rt.  vo\.  v.  p.  A.<3ô-c>0o. 

Anothep  pelation  between  tae  Asian  coiumn  and  tne  lonic  c 
oolumn  is  tne  narpowness  and^the  lapée  numoer  of  its  flûtes. 
If  taepe  be  4D  at  îpnesus,  one  oounts  at  Pepsepoiis  fpom  32 
even  to  52.  Pop  the  section  of  thèse  cnannels,  tnepe  ape  two 
diffepent  methods  in  Asia  and  in  GPeeoe.  At  pepsepoiis  the 
flûtes  ape  tangent,  as  on  tae  lonic  monuments  of  tne  6  ta 
centupy;  but  in  Assypia  an  altap  and  a  stèle  alpeady  ppesent 
the  model  of  that  fluting  bopdeped  by  a  fillet,  /rnica  ends 
by  beooming  a  ohapactepistic  tpait  of  tne  lonio  style. 

KO%e  2.p.6ôi,  ft\,8to\,re  àe  V^a^X.  ^fo^,.  ii,  ^Vâs.  107,110. 

Beside  the  capital  that  shows  tae  use  of  the  volute,  we 
aave  placed  anothep,  that  we  hâve  called  tae  ^olian  capital. 
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Aaia   Mioor,    aa   aroaad   tiae   temples  of   Syria   and  of   Gyprua, 
*fitii   iodgiaga   for   tne   servants  oï   tiie   god  or   goideas,   ïritû 
wide  portioos   wûere  tiie  meroiiaota   atood,    the  ourioas   circul- 
ated  and   the   beiie\rers   were   atatioaed;    at  leaat   tùia   ia   at4- 
eated   for   tûe   temple  of   aphesua   by   tùe  ooaditioQ  of   tûe  ruina. 
If   tûe   loaian  aroûitect   appears   to   to  nave  oommenced   by   em- 
ploying   éléments   aapplied   to   ûlm   ùy   the  acts  of   Aaia  and   by 
bis   metboda  of   oonatruotion,    ne   at  once   applied   bimaelf   to  a 
apppoppiate   theae  .éléments   and   plaoe   bia   atamp  on   them,    to 
fuae  tbem   into   an   entirety   wJiicn  abould  aatiafy   i   peoplel   w 
wûose   imagination   àad   alpeady   created  tne  eievated  and   noble 
figures   of   tiie   immortal   gods.    His   DPinoipal   effort   was   devo- 
ted  to   tne  coiumn.    He   oooupisd   nimself   in   fixing  ita   propor- 
tions,   orofilinô   tae   case,    reéulatin^  tne   number   and  section 
of   tne   flûtes,    and   in    perfectiné   tne   capital,    at   first   inga»- 
red   by   a   certain   inconerence,    ^Ve   nave   seen   waat   oains   ne   toolî 
to   succeed    by    successive   improvements   in    oiving    to   tae   volu- 
tes  tiie   nappiest   arranéement   suited   to   tnis    motive. 

ctv\,icec\»vxr  e    acva    atrot\,é,\.Vsi    arouaeà.    -tue    c\XTr'\oa\.x\^    ot    aroaaeo  \.oè- 
\.s\.a    \a    racexvt    t\,niô8.    ve    swaW,    ^o-t    ^^t^r    Xo    tae    \ûOT\t3    O'^    \.e-- 
araeà    «^en.,    \bYio    «aère    V.èo.oTaa't,    ot    or^eata^    art,    a\t\\o\Mè,o.    oae 
oa^    t^aà    car  Voua    o\)aeroat\,ot\a    tw    tac    „etao\r3    ot    ftoà,è,    Otv    ttxe 
ov\,|,\,(v    ot    t^orat    or  o,o.tAeata ,    tt\a    loatc    \fo\.u.te,    aa^   tae.    \»aoe 
ttae    ot    ttxe    aacteat    sraaVa.     ^«îraas.    r.^  ,    Soo.     utter atvxre.    n 
Se-rtea.    vot.    il,     lôAT  >    P  •    "i-^'ô^,     nmaal   taore    reoervit    3tvxô.\.eB, 
a^■âL    taat    are    ^laaeû.    ou    »,ore    exteaàeà    \,ato'^'!*^^^o«^>     "^^    atvatt 
coateat    ouraetoea    Mûttu    otttal    tae    to^^o^»>.aé,    \»OTV,a,    xaatca    aa- 
oe    appeareà    to    aa    eapeotatt^^    tat^ereatxaé.»    ettaer    \i^    ttve    ote\a3 
ttvere    expreaaeà,    or    b-^    t'ae    Caotoe    o^    tae    tVtaatr attoivs    ta    ttveTTi. 

ViaatTvé..    T5te    GraaVte    sotte    etc..    ia94«    'à2    pp    v    ôà    ttta.    ta    text, 
\Btta    a   avummarv^    tu    ?reuc\\    vnttt    tata    tttte.    Da    àeoetoppe^^eat    àe 
ta    Gotou-ae    é,reoc\\xe. 

Vi,  x^teutat^vj .  L'art  ax\ttc\ue  àe  ta  çerae.  i3Bi-lôô6.  part 
llli  aect.  4.  l^see  par  Xtcvxtart^  p.  52,  aa  eattre  aertea  ot 
toortea    t^O't^   Ktaeoe\v    aad   preaervjeà.    ta    ^rtttaa    iiaaeam. 

çacVv.ateta.    Qaa    ioutactv.e    6ap\-tett.    1Ô88. 

aoBpi>|iii.^-tte.    L'tvr cattectara   loatca    etc.     1S97 .    4t    pp+    Zk    ^tàa. 

As   for   tbe   coiumn   and   tbe   capital,    reasons   01    sentiment   a 
and  of   taste    were   obeyed   by    tbe  aroaitect;    out   it   was   not   tne 
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Tiûat  composôd  of  tne  baadle  of  ereot  leaves,  wûicii  expaads 

liite  a  oasKet  (fié.  232,  233).  Tiiat  forai  lik4:iise  appears  to 

De  of  foreiga  oriéin;  dul  is  no  longer  in  Asia  tnat  its  model 

i3  to  Da  sougàt;  it  is  in  Sgypt.  Tnere  is  a  sensible  analogy 

between  this  type  and  tnat  preseated  oy  one  vapiety  of  tae 

dlgyptian  capital,  ttie  capital  iiaving  as  ornament  a  boquet  of 

pliams.   partioularly  tiie  aroûitects  of  Saite  prinoes  appe'air 

to  hâve  brougùt  this  type  iato  fashion;  ïrnen  the  Greeks  pen- 

etpated  into  2gypt,  they  found  it  nearly  everywhere  in  the 

édifices  of  the  cities  of  tae  Delta»  they  tooi  it  theee  aad 

4 
used  in  occasion  to  diversify  tneir  arrangements. 

Xote  ^•'P.Ôôl.  ïet,  \.s  \s  t\eceaaar\j  to  atate  t\\at  t^ve  ca'V.at.tvV 
torw  ot  cap\.ta"\«  \.3  0i\.8o  t^^^^^^^  o^  OAe  ot  X\^z    BYvrv^  |,\,aTv  tomba 
ot  t\ve  v)o.\\.e\i  ot  t\ve  \xpper  saaâartoa  i^\i\.ato\.r e  ie  \'»A.rt.  to\. 
V  »  $\.|,3.  77,  '37V,  ovjit  \.\\.z    a^\ivfc^.c\vr  e  oxv  \û\v\,oa  xX    ta  f^unà.  ta 
o^e  ot  tïioae  to  \»\vtG\\  tt  ta  àttt '^Gutt  to  a3até.tv  eoetv  atv  O'PV- 
foxtv&Obte  àata-,  faua  oae  catvTvot  o-tt^^'^  t\va.t  t'c\,ta  m^Tv-umeat,  ta 
eartter  t\\,an  t\ve  GiT»ee\t  moT\u\^eat.a ,  t\\çxt  preaer^t  examptea  ot 
tae  aame  t\Ape. 

S'uptaer,  everywnere  except  in  Cûe  Dorio  style,  tae  fornis 
of  tas  ppiaoipal  meinoers  of  the  architecture  are  taas  deoly- 
ed  from  prototypes,  taat  oQast  oe  sougat  outside  Greece,  aad 
in  tae  loaic  style  it  is  not  tae  plaa  of  cae  édifiée,  so  1 
long  as  this  plan  retained  its  primitive  oaaracter,  that  re- 
calls  appangements  familiap  to  opiental  art.  Tae  loaic  temp- 
le aas  neitnep  tae  ppodomos  of  the  Homepio  Jiegapoa,  nop  taat 
beaatiful  eaclosupe  of  colamas,  taat  the  apcnitect  coaceived 
as  an  addition  to  maice  11  tae  Doric  temple.  To  jadge  of  it 
even  oy  tae  so  peceat  moaumeats  of  tae  Acpopolis  of  Athens, 
tae  lonic  temole  at  its  opiôin  vras  oaly  a  aappow  cella,  on 
which  coluraas  appeaped  oaly  to  suppoPL  tae  ceiliaé,  /fhen  sap- 
popts  wepe  needed  otaep  than  tae  walls,  op  to  decopate  so;ne 
extepaal  façade  of  the  édifice.  Jne  feels  aimself  thepe  aeap- 
ep  tae  Semitic  teople,  «fita  its  saactuapy  of  very  pestpicted 
dimeasions  and  tae  exteasion  that  can  oe  made  to  it  oy  dépen- 
dances of  ail  sopts,  than  to  tae  sevepe  vepity  of  the  Dopic 
temple.  Tae  lattep  aad  ao  ennex  except  "oae  ppopyleum  taat  s 
gave  access  to  it.  3a  tae  coatpapy,  it  seens  taaL  there  weBS 
enclosapes  of  vast  size  apoand  tae  épeat  loaic  Tiemoles  of  A 
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same  for  tûe  geoerai  arranéemeot  oî   tiie  ouiiding.  iiJot  ia  tûe   j 
reli^ious  apcûiteoture  of  tûe  Drient  oauid  oàe  Ephesians  aad   j 
Saaiiaas  find  the  oaodei  of  tae  temoles,  tûac  ia  tûe  course  oï 
tûe  6  oh  oeatary  ttiey  consecrated  to  tûeir  ârtemis  aûd  ttieir   i 
9epa.  Dae  kûowa  what  idea  ws  -ûave  oeen  ied  to  form  of  tae  p    j 
primitive  lonian  temoie  from  tne  iater  monauieats,  wiiicti  hâve   J 
seeaied  to  us  to  pepreseot  et  faitûfuily;  no  v.  as  ne   coaoeive 
tûis  type,  it  would  be  pooriy  adaoted  to  furnisn  the  pian  of 
an  édifice,  taat  oy  its  ampiitude  and  dignity  wouid  hâve  ap-   j 
peared  worthy  of  tne  aagast  âoddesses.  ïhe  ûorian  temple  fai-  | 
fiiled  thèse  considérations,  iïith  its  soacious  oeila  and  the 
ooloQuade  surrounding  it,  in  ail  Greece  it  nad  aiven  satisf-   j 
action  to  tne  requirements  of  tne  piety  of  the  people;  men 
had  adopted  everywûere  tnis  type  as  that  best  suited  for  the 
dj?eliing  of  tne  immortai  ^ods,  and  tnus  tne  QreeKs  of  Asia 
were  ied  to  inspire  tnernselves  oy  ib,  fnien.   tney  desired  to 
ppove  their  neaith  and  povyer  Py  tne  spiendor  of  tneir  édifi- 
ces, iïniie  retainlné  its  forais  tnat  long  ac juaintance  nad  r 
rendered  familiar  to  tne  eyes  of  tne  lonians,  tne  temples  oi  '■{ 
Spnesus  and  of  3amos  ^ere  éreat  peripteral  temples. 

If  froffl  tais  momenc  Doric  art  had  conquered  tais  sort  of 
primacy,  it  is  not  by  the  effect  of  a  différence  of  aâe.  ïae 
lonic  style  is  as  ancient  as  the  Doric  style.  The  oriéins  of 
tne  latter  are  lost  in  the  mysterious  deptas  of  Mycenaean  G    J 
râreece;  those  of  tne  other  are  to  be  sougat  in  the  old  civi- 
lizations  of  tne  Drient.  The  first  attempts  tnat  the  Greeks 
of  àsiâ  made  to  give  tôeiûselves  a  national  art  must  date  oa- 
CK  to  an  epoca,  that  cannot  be  less  distant  taan  that  in  aa- 
ich  the  Greeks  of  Surope  created  tne  Doric  order  on  tneir 
part;  Put  tne  Iqaater  earlier  succeeded  in  working  out  its 
formula,  in  deriving  from  its  principle  an  entirs  System  of 
well  connected  rules;  at  the  same  time  to  dev^iop  it,  nota- 
iûg  was  borrowed  from  the  practices  of  foreigners  nor  from 
those  of  a  rival  style  in  Greece  itself.  Indeed  for  that  re-  | 
ason  it  is  tae  eldest  son  of  tne  arcûi tect ural  genlus  of  Greeca 

In  thèse  conditions,  if  one  of  tne  t»o  styles  must  act  on   | 
tne  otner,  the  active  part  cannot  fail  to  oelong  to  tne  Doric  | 
style.  As  by  right  of  primogeniture,  this  caused  to  ne  felt 
bf    its  rivai  the  ascendant  of  its  prestige,  and  by  tne  exam- 
ples  that  it  afforded,  alloived  that  to  complète  and  enricn 
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earicii  itaelf ,  to  attaia  to   effeots  that  tûe  style  oould  hâve 
aever  reaohed,  if  redaoed  to  its  owa  resouroea.  How  this  in- 
fluence waa  exerted,  we  hâve  indioated.  Not  oniy  tne  gênerai 
sbape  of  the  édifice  aas  it  aaiâlf xèàeisy  giving  it  a  dDuble 
pronao3  and  tne  portioo;  ne   hâve  snown  it  intervening  also 
ia  the  détails  to  aupplement  a  certain  insaf f ioienoy,  to  give 
more  amplitude  to  certain  members  of  tne  architectiire.  Thus 
it  introduced  the  frieze  in  looio  architeot^ire,  wnich  was  1 
laoking  at  its  origia.  We  shall  see  in  tne  Course  of  this  h 
history  this  prédominance  of  the  Doric  style  leading  to  a  o 
curious  resuit, How  will  corne  a  time  when  men  will  seldom  bu- 
ild  in  Greece  other  than  lonic  temples;  but  even  then  with 
the  appearanjbe  of  defeat  ànd  disappearance,  the  type  of  the 
Doric  temple  will  continue  to  live  and  to  impose  itself  on 
arohitects,  even  in  those  édifices  whose  forms  will  not  be 
its  oivn.  Ail  thèse  lonio  temples  will  be  so  in  a  way,  oniy 
by  name  and  castom.  Most  frequentiy  will  tney  merely  repro- 
duce  tne  plan  of  the  Doric  temple  ïfith  a  fidelity  almost  ser- 
vile. 

In  its  native  country,  the  lotiic  style  oommenced  early  to 
saffer  lûthout  résistance  the  influence  of  the  Doric  style; 
but  at  least  it  has  remained  tûe  uncontested  master  of  the 
ground.  Por  the  entire  duration  of  the  archaic  peeiod,  one 
fiads  for  mention  on  that  coast  of  Asia  Minor,  oniy  a  sing- 
le Doric  édifice  of  some  importance,  the  temple  of  Assos.  If 
not  without  some  peculiarities,  tnis  temple  represents  the 
art  of  Suropean  Greece  on  the  eastery  shores  of  the  Sgean 
sea,  it  appears,  tnat  in  this  men  loné  abstained  from  attemp- 
ting  to  use  the  style,  which  had  already  raade  its  mark  oy  en- 
dowing  with  sumptuous  édifices  the  most  celebrated  cities  of 
lonia.  Dne  cannot  cite  a  single  example  of  tne  lonlo  order 
built  before  tne  middle  of  the  5  th  century  outside  Asian 
Greece  and  its  colonies;  if  after  the  end  oi  the  6  th  centary 
nôlphi  saw  aries  on  its  sacred  way  a  little  building  or  trea- 
sury,  on  which  the  lonlc  style  displayed  ali  its  élégance, 
this  is  because  the  Onidians  that  bailt  it,  desired  to  be  r 
represented  near  the  temple  of  Apolio  oy  an  édifice  marked 
by  the  stamp  of  the  art,  which  was  alone  practised  in  the 
country  that  they  inhabited.  At  Olympia  tne  citizens  of  Gela 
took  a  similar  method,  when  it  /ras  necessary  for  them  to  dec- 
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deoorate  tàeir  treasary. 

Qntil  after  tae  Médian  wara,  tiàia  art  was  taea  only  praoti- 
3ed  by  a  single  fraction  of  tae  GreeK  raoe;  one  can  almast 
cail  it  a  provincial  artl  if  this  word  àad  a  meanlng  in  Gre- 
eoe,  and  if  in  tae  7  tù  and  6  Xh   oenturies  tae  lonians  had 
not  been  in  advance  of  their  brotaers  in  Sarope,  and  if  taey 
had  not  taen  formed  tae  advance  gaard  of  rleilenism.  It  was 
dae  to  tae  intelligent  initiative  of  Athenian  artists,  taat 
it  sûould  not  remain  confined  to  its  hereditary  domain,  and 
sûoald  finally  pass  over  tae  Sgean  sea  aoout  450.  Grealty 
fallen,  yet  still  oommercial  and  wealthy,  lonia  was  then  oom- 
prised  in  tne  aiaritiine  empire  of  Atùens,  and  was  oontinually 
visited  by  its  merchants  and  mariners,  by  its  tax^ collectors 
and  gênerais.  Thas  taey  were  always  going  aad  ooming  from  L 
CesDOS,  Samos,  Gaios,  nipaesas  and  Iviiletas  to  oiraeas. 

Ëerhaps  those  skilfui  aad  learned  aronitects  riad  made  the 
journey,  Ictinos,  Mnesioies,  naliiorates,  aad  yet  otaers  wû- 
ose  names  escape  as,  that  oimon  and  bericies  oaarged  to  deo- 
orate the  Acropolis  by  édifices  ia  harmoay  iïitn  the  position 
of  A&heas,  beoome  tae  real  capital  of  Greece.  Svea  in  lonia, 
ia  the  temples  of  ancient  and  giorioas  cities,  taey  aad  app- 
reciâted  the  graceful  sleaderaess  of  tae  loaic  saaft  aad  tne 
oeaaty  ofits  capital;  taey  resolved  to  employ  it  for  tae  d 
decoratioa  of  tae  field  eatrusted  to  them.  lonlc  forms  aad 
uatil'  taea  oeea  employed  at  Àtneas  only  to  crowa  stèles,  pe- 
destals  aad  statues,  tëemselves  most  freqaeatl/  tae  wotk  of 
loatàa î  scalptors;  tae  ianovation  was  to  apply  them  to  tae 
construction  of  édifices,  taat  did  aot  prétend  to  ri/ai  oy 
taeir  mass  tae  majestic  graadear  of  ûoric  moauments  like  tne 
parthenon,  out  on  waicn  a  finer  art  more  lavisû  in  ornameats 
could  exaioit  ail  its  resources;  ttiere  would  oe  materiais  f 
for  aappy  coatrasts.  ?urtaer,  tae  Attic  masters  acoepted  no 
liability  beyond  tae  inaeritance  from  their  lonlan  preàeces- 
sors.  When  taay  trace  thr  olaas  of  taeir  loaic  temoles,  if 
taey  had  aot  taken  care  to  use  tae  freedom  suited  in  taat 
respect  to  the  style,  whose  priaciple  taay  aad  adooted,  the/ 
left  to  their  predecessors  tae  modillions  and  deatils,  a  too 
literal  traascript  of  the  primitive  structures  of  wood;  taey 
modified  tae  composition  of  the  entaolature;  witaout  coafus- 
ing  that  with  the  Ûoric  en tablatur^e,  tae  former  aad  its  aiv- 
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divisions,  aad  taas  leat  itaeif  to  receive  an  additioûâi  or- 

aameatation  frooi  tue  aaad  of  the  sculptor. 

Prom  tûat  moment,  lonio  art  was  transplanted  and  naturali- 

zed  at  Atnens,  and  ceased  to  oe  tae  exclusive  properiiy  of  t 

tne  *reeks  of  Asia.  By  tne  liéiit  retouoiies  received  froai  the 

delioaoy  of  Attio  taste,  it  conquered  in  ali  Greece  tiie  rigût 

to  citizensûip;  it  becaine  tûe  second.of  tne  styles  of  fîellen- 

io  arcûiteotare.  Benoefortii  tne  aïonaments  of  this  style  mal- 

tiplied;  one  sees  theai  arise  at  Delos,  Delpai,  Olympia,  also 

not 
in  Sicily  and  Ma^na  Srecia.  s'artner,  tnis  was  tiie  sole  ase 

tnat  tiie  arcaiteot  inade  of  tnis  order;  also  sometimes  to  va- 

ry  its  effects,  ne  placed  ttie  Dorio  and  lonic  in  tne  same  e 

édifice.  In  suoh  a  case  tne  forms  borrowed  from  tne  lonic  s 

style  played  a  secondary  part;  tûus  in  a  temple  tvnere  tne 

columns  of  tne  portico  and  of  tne  pronaos  are  Doric,  those 

of  tiie  interior  can  oe  lonic. 

îne  fipst  example  of  tiiis  sort  of  ay pridization  appears  to 
nave  been  èiven  by  i^nesicles  Iq  tne  propylenm  of  tne  Acro-po- 
lis  in  Atnens;  that  example  .vas  followed  oy  tne  arcfiiteots 
tnao  constpucted  tae  temple  of  Ataeaa  Aléa  at  T'e^ea,  tne  tem- 
ple of  Âpollo  Spicurios  at  Bassae,  and  maon  latsr  tne  propy- 
leams  ac  Sleasis. 

Sy  adoptiné  tne  lonic  order  âfx,er*  révision  anal  correction, 
Atnens  tnen  conferred  on  it  an  importance  aad  ai^nity,  tnat 
it  nad  never  acqaired  before,  and  opeaed  to  it  a  ne/r  and  mo- 
re extendea  eaiesEa  ;;inat  Atnens  tnus  did  for  one  of  tne  arts 
of  design  recalls  tne  influence  tnat  it  exerted  in  tne  domain 
of  letters.  Tnere  also  it  âatnered  tae  neritage  of  tnose  Gr- 
eeks  of  Asia,  that  nad  commenced  and  essayei  ail,  lonia  aad 
seen  arise  pnilosopûic  and  scientiiic  spéculation  wita  Tnai- 
es,  Anaximenes  and  Ana^oras;  tnis  assumed  more  ri^or  aad  a 
différent  scope  at  Acaeas  ;vita  Socrates,  Plato  and  Aristotia; 
tne  solutions  attained  oy  Grecian  thoaèat,  and  tne  ayûotneses 
tnat  it  emitted  are  stated  in  tne  woçica  l^nat  oosterity  coll- 
ected  and  nas  not  ceased  to  meditate.  ciistorical  investigat- 
ions were  inauôurated  oy  tnose  called  tne  lo^oârapners,  ciei- 
lonicos  of  Lesûos,  Gadmos  and  Hecateus  of  iViiletus,  Xantnos 
of  Sardes;  out  it  is  at  Atnens,  under  tne  impression  of  its 
warlike  prowess,  tnat  it  accomplisned  for  tne  oeneiit  of  ail 
Sreece,  tnat  a  Dorian  of  Halicarnassus,  Herodotus,  writes  t 
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tûe  first  histopy  woptûy  of  tae  aame.  Saon  ao  Atiieoiao,  Tûa- 

/ 
oydides,  aill  oompose  tàat  history  of  tûe  irar  ia  tûe  Pelopo- 

anessas,  ifûioti  by  tûe  po^er  of  refleotion  and  the  deptû  oî 

aûalysis,  is  one  of  tiie  most  admirable  monumeots  of  greoian 

geaius.  It  is  ^tae  same  for  the  ^pic  and  the  lyric  poetry, tà- 

ose  tifo  daaghters  of  tti©  imagination  of  tne  Solians  and  lon- 

ians!  imen  they  nave  extiaasted  their  Vein,  they  revive  in 

tûe  tpagic  drama  aii  Athena.  The  scènes  and  dialogues  of  the 

tragedy  replace  on  the  stage  in  another  form  the  myths  and 

personages  oreated  by  the  epio  poetry;  its  tûonodies  and  es- 

pecially  its  ohoruses  and  odes,  in-  irhioh  tneip  patnetio  and 

oolored  expression  find  ail  the  feelings  tnat  move  the  soûl 

of  man  and  of  the  citizen.  Thas  converge  toward  Athens  and 

guide  as  there,  ail  tae  roads  tnat  ne   ûave  followed  in  the 

study  which  we  hâve  aadertaken.  At  Atnens  aas  ail  oeen  arr- 

anged,  matured  and  prought  to  perfection;  taere  and  Dy  it 

was  oompleted  the  ppodigioas  and  lengtay  wori^  of  ûirth,  of 

artistic  and  literary  prodaction,  i?hich  for  us  commeaced  at 

Mycenae,  Tipyns,  Orohomenos,  in  îaessaly,  to  continue  with 

infinité  diversity  afiiinvsn tiens  and  efforts  in  ail  Grecian 

colonies  located  on  tae  coasts  of  the  Mediterranean,  and  par- 

ticulaply  in  tae  brilliant  cities  of  Asian  3reeoe,  ia  tnat 

lonlâ,  that  has  justly  oeen  callsd  tae  sppiagtiae  of  Grasce. 
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Additions  and  Oorraotioas. 
Pa^a  65.  w.  Reiohal  is  oartainl/  oad  of  the  learned  m^n    b 
best  aoqaaiatad  wita  the  Myoonadan  «orld,  aad  a  ho  has  studi- 
ad  it  i«ith  the  most  sai^aoity*  better  than  aayooe  else,  he 
nas  brought  into  light  traits»  irhioh  in  tha  taies  and  soanes 
of  the  most  anoiant  parts  of  the  apio  poems  yet  belong  to  t 
the  oirilization  of  tha  praoading  a^a,  and  can  serva  to  ill- 
ustrate  end  defina  tha  idée  given  to  us  by  the  anepigraphio 
monuments  of  the  primitive  art.  Thus  one  reads  with  a  lively 
interest  the  new  Memoir.ithat  the  author  of  Homerischa  Waffen 
has  reoently  publishad  under  tais  title;  Uebar  vorheilenische 
Ofltteroulte.  1897.  ne  racaivad  it  only  when  our  Book  XII  i»as 
printad;  thus  we  oannot  profit  by  ail  the  aouta  observations 
and  inj^anious  conjecturas  contained  in  it;  but  in  spite  of 
the  regret  felt  for  this,  wa  baliave  that  cannot  aocapt  ail 
of  his  thaory.  We  are  inclined  to  think  *ita  him,  that  there 
did  not  exist  at  Mylanaa  and  at  Tiryns  statuas  of  the  deity 
plaoad  in  a  sanotuary,  and  ive  are  grateful  to  him  for  havin? 
oallad  attention  to  the  cuit  of  the  throne,  waose  tradition 
was  so  Ion. g  ratained  in  Oaconia  in  tne  cuit  of  Âpollo  Am/clea, 
and  .»aosa  trace  also  exists  in  the  epithets  eutnronos,  cnrys- 
othronos,  that  Homer  so  fraquantly  applias  to  his  gods;  but 
it  seems  to  us  démo n s tr at ed ,  that  tne  so  called  prehellenic 
sooiatias  had  already  attampted  to  translate  by  ima;^33  the 
religious  conceptions,  that  had  formed  iihat  has  bean  termed 
tneir  polydemonism.  We  hâve  found  those  images  in  tna  figur- 
ines of  laad,  bronze  and  clay,   that  hâve  appeared  to  us  to 
be  idols;  partioularly  in  the  engraved  stones  that  hâve  fur- 
nished  us  witn  numerous  axamples.  Pinally,   tûe  epic  poetry 
seams  to  us  to  prove,  tnat  duriag  ine  course  of  tMe  tivo  or 
threa  centuries  that  folloîied  tne  fall  of  the  Aohaian  king- 
doms,  among  the  tribes  irhose  geniss  created  tue  immortal  ty- 
pes of  the  Gilympian  gods,  attempts  were  already  made  to  give 
a  body  to  those  gods,  that  men  represented  to  tnemselves  as 
so  noola  and  so  oeautiful.  ^e  grant  indeed»  tnat  tnose  att- 
empts fflust  be  very  timid  and  very  airkward;  but  wa  canno't  ac- 
cept  tne  interprétation»  that  Reichel  gives  of  the  verse  »rh- 
ere  tne  poet  relates  that  Tneano,  priestess  of  Athena,  placed 
the  peplos  offered  by  the  Trojan  no men  "on  the  knees  of  the 
goddess."  Reichel  understands,  "on  tne  empty  tarone,  at  tne 
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plaod  ifhere  noulcl  be  found  tlie  kneas  of  tha  goddass,  if  v^liioh 
«as  Qot  the  oasd,  thera  had  baoa  a  statue  of  Ataaoa  saatad 
thara.'*  Tba  axplaoatiOQ  appears  to  as  as  siQj?ularly  forced; 
it  mi  sundar  s  tands  tha  oustoms  of  that  poatry,  wbioti  ordiaar- 
ily  axprasaas  so  fraakly  tba  i mprassioas  raceivad  by  the  san- 
sas,  and  whicb  dapiots  taa  ohosan  soaaas  by  praoisa  and  col» 
orad  apitbats.  la  it  not  simpler  aod  mora  natural  to  assuma 
tbara  a  xoanon,  doubtlass  of  vary  ruda  fora,  tbat  ail  cloth- 
ad  in  rloh  fabrios,  lika  oartaia  of  our  old  madonnas,  rapra- 
santad  tha  goddass  saatad  on  bar  throna  ialiad  w i t h  gold  and 
ivory  . 

Hare,  as  also  somatimas  in  Homerische  ff-affan,  the  fault  of 
Raiobal,  so  learned  and  aoata,  is  exaggeratioa.  Ha  too  stro- 
ngly  desires  to  reaot  agaiast  tba  opinioas  adoptad  bafora  him; 
ûd  is  too  systamatic  and  too  absolate.  Ha  carries  to  tba  ex- 
trama,  doctrines,  tbat  if  tamparad  by  certain  resources  and 
certain  distinctions,  would  be  tae  tratù  itsalf,  and  woald 
be  imposed  on  criticism. 

Pages  114,  115.  ooaoerning  tJae  iogs  tùat  ihe  epio  poetry 
substitutes  for  spnynxas  or  lions  as  guardians  of  tne  door* 
vray,  see  wbat  M.  Pottier  irritas:-  "  I  nava  always  been  surpr- 
is ed,"  ne  says,  "by^tbosa  dogs  tbat  guard  tne  doorway,  and 
I  bare  asked  mysalf  if  va  do  not  âave  tbara  tbe  resuit  of  a 
bad  interprétation,  œade  by  a  Greak,  of  monuments  of  an  Asi- 
an  obaracbar,  monuments  tbat  in  reality  representad  lions  of 
pantaers;  on  tne  Corintnian  vases  tbemselves,  tnose  animais 
sometimes  naya  tbe  appearanoe  of  dogs.  I  w i 1 1  mention  to  you 
a  more  typical  passage  relating  to  tne  onyon  .  In  tne  Odyssey 
(XIX,   328)  is  a  mention  of  a  dog,  wnicn  uitn  bis  forepaifs  a 
bolds  a  dying  fa^rn.  Hère  tbe  improbability  is  still  greater. 
a  dog  does  not  bold  bis  prey  between  bis  pavs;  tbis  is  ratn- 
er  tbe  attitude  of  a  féline  animal,  and  tbe  image  of  a  irild 
beast  nolding  in  bis  paws  a  slaugbtared  faitn  naturally  raca- 
11s  tbe  idea  o£  numerous  oriental  iiorks  of  art,   tbe  more  tbat 
in  tbe  passage  of  Homer  it  concerna  an  ambroidary  of  a  mantle, 
and  tbat  one  knows  bon  mucb  tba  Sreeks  admired  and  sougbt  for 
fabrios  foven  on  tne  loom  or  embroidered  by  tne  neadles  of  ^ 
Syrian  women.  Tnen  I  would  sea  in  tbase  two  passages  an  allu- 
sion to  a  Hork  of  oriental  art,  certain  détails  of  vaico  naà 
bean  badly  comprahended  by  tba  Greak  epio  poet.* 
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Paj^a  149,  Si/^s.  28-81.  Id  ragard  to  thasa  dolls  ia  tba  fora 
of  balls,  M.  Pottiar  statad  to  ma,  that  thay  rasambla  tba  s 
sort  of  littla  idols,  that  ona  saas  oq  tha  famous  bazai  of  a 
goldan  Myoanaaan  riog  (Histoira  da  l'Art.  Vol.  Vi,  pig.  425), 
on  i«hloh  thay  hâve  tlia  appaarano,a  of  baing  saspandad  la  spaoe. 
It  saams  that  tbara  is  a  ralatioa  to  ba  notad,  lika  that  of 
tba  graat  shiald  «itli  notobas,  batvddâ.  tbe  Myoanaaan  apoob 
and  tbat  of  tha  Dipylon.  It  is  probable  that  tbhara  was  rat- 
ftinad  in  tba  costumes  of  wornan  the  oustom  of  amploying  piao- 
as  of  olotb,  «bioh  gara  expandad  pattiooats  in  tbe  form  of 
balls,  an  arrangamant  tbat  modelars  in  olay  axprassad  aven 
more  naivaly  in  tbair  figarinas,  tban  tba  engravars  of  inta- 
glios  bad  dona  in  tba  praoading  âge. 

page  170.  la  refaranoa  to  tba  bent  oross  or  swastika,  ona 
will  oonsult  nitû  banefit  a  raoent  worky-  nilson,  T.  Tbe  sw- 
astika,  etc.  1897.  Oo  tbeories  ara  tnara.  Tne  autbor  makas 
no  effort  to  disoover  tbe  signification  of  tha  symbol,  tbe 
différant  meanings  tbat  it  migbt  assume  among  tbe  différent 
peoples  tbat  employed  it.  Ha  desired  to  présent  particularly 
a  collection  of  facts  and  figures;  be  especially  empbasizes 
tée  présence  of  tbe  swastika  in  tbe  i^e.v  World. 

Page  206,  Note  5.  To  tbe  tbe  norks  tnat  ne    bave  cited  in 
regard  to  a  primitive  geoœetrioal  style  muon  earlier  tban  t 
tbe  pottary  of  tne  Dipylon,  add  a  study  by  S.  >lUde.  (Atben. 
Mitt.  XXI,  p.  385-409,  Pis.  XlIItrXV).  Tbere  is  given  an  ace- 
ount  of  tbe  discovery  of  a  group  of  tombs  in  wbicb  r>ara  found 
vases  liTitb  incisad  geometrical  ornamentation,  wbica  belonged 
to  tbe  most  anciant  times  of  tbe  Myoenaean  period,  and  tbat 
represent  a  rural  art  con t empor aneous  witn  tne  royal  art,  f 
formed  under  foreign  influences,  to  wbich  is  due  wbat  is  ter- 
med  Myoenaean  ceramics.  Tne  autbor  seas  in  tbat  rural  art  t 
tbe  ancastor  of  tbe  rectilineal  geometrical  styce,  «rbose  wi- 
sest  form  is  tbe  styla  of  tbe  Bipylon.  He  rejects  tbe  idea 
tbat  tbe  Ûorians  contributed  to  introduce  into  Graece  a  new 
style,  derived  from  tbe  bronze  civilization  common  to  ail  t 
«fi  S' central  Europe.  M.  Wide  does  not  sbara  our  idias  on  tbis 
subject;  but  one  w  i  1 1  no  less  fippreciate  tbe  data,  tbat  be  b 
bas  collected  on  tbis  rudimentary  ornamentation,  tbat  was  c 
cartainly  usad  in  Qreeoe  befora  tba  arrivai  of  tbe  Dorians. 

Page  203-209.  To  ^ur  observations  on  tbe  persistance  witb 
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whioh  irara  ratalnad  oartain  Myoaaaaaa  motiras  in  tha  art  of 
a  latar  âge,     oaa  oan  add  the  raoarks  of  3.  Wida.  Maohlaban 
fflykaaisohar  OraaoïdQta  (Athaa.  Mitt.  Vol.  XXII,  pa  233,  Plfl). 

Paga  258,  Nota  1.  Ke  hava  givaa  a  vary  fuli  analysis  afid 
appraoiatioa  of  Raiobal's  book  on  Homarlo  Arms  ia  tlia  Jour. 
das  Savants.  (Dao.  1895,  Jan .  1896). 

Paga  259.  Witb  ragard  to  tha  mitra,  jsaa  tha  Artiola  of  M. 
Pardrizat.  Sur  la  Mitra  Homariqua.  (Bull.  Oorr.  Hall.  1897. 
p.  169-188,  pi.  X,  Xj[l).  pardrizat  uaderttaads  tha  mitra  as 
Raiohal  did,  aad  ha  finds  aa  axaoapla  of  it  io  an  uapublishad 
broaza  of  Dalphi,  tHat  iiis  platas  raprasaat  as  saaa  from  fr- 
ont and  sida.  Tha  statuatta  is  7455  ins.  high;  it  raprasants 
a  nuda  and  baardlass  youth,  who  waars  on  his  skia  batvaan  t 
tha  ohast  and  abdoman  a  sort  of  wida  belt.  Tha  sama  indioat- 
ion  is  found  on  othar  figurines  of  the  sama  kinl,  not  so  vall 
prasarvad,  that  aara  oollaotad  at  Delphi.  Tae  statuette  irould 
data  from  tha  baginning  of  the  6  th  centory.  Already  worn  in 
tha  Myoanaaan  epooh,  the  mitre  thea  remainad  in  usa  long  af- 
ter  the  tima  of  Homar. 

Page  361.  Insart  in  tna  titla  of  Figs.  136,  137,  instead 
of  "and  that  of  the  naos,"  read  "afid  that  of  the  portico.^ 

Page  436.  f.ine  8,  Instead  of  "temple",  read  "temple  ft.* 

Page  523.  The  machines  employai  for  hoisting  and  setting 
blooks  of  large  dimensions  are  mentionad  in  the  aooounts  of 
tha  construction  of  tha  temple  of  Apollo  rtidymeus.  One  of  t 
tnese  appears  to  hâve  baen  a  shears.  There  is  a  mention  in 
the  same  textof  inolined  planes,  "on  f»bioh  nave  been  raised 
the  tvo  statues,  and  the  stones  of  the  pedestal  were  transp- 
orted."  t Haussolier.  Tepple  of  Apollo  Didymeus  in  Revue  de 
Philologie.  1898.  o.  47-48. 

Page  550.  one  of  the  most  récent  studieson  tns  sub.ject  of 
tne  proportions  of  Greek  temples  is  tne  Essay  of  M.  A.  Marq- 
uand,  entiteld:  à    Study  in  Greek  arohi t eo tD r al  Proportions, 
The  Temple  of  Selinus.  (Am.  Jour.  Archaaol.  1894.  p.  521-528). 
Also  sea  an  Artiola  by  DSrpfald.  )^ie  ^l'op^  ^  ^i  ^i^^i^  ^^'^    Pussm- 
asse  Grieohèsohen  Temple.  (Aroh.  Zeit.  1881.  p.  261-270). 

Page  598,  Among  the  monuaents  of  the  6  th  centsry  that  la- 
tar rabuilding  has  causad  to  disappear,  it  is  propar  to  men- 
tion the  temple  of  Athana  built  of  tufa,  which  itas  replace! 
in  the  5  th  centory  by  the  marble  temple,  whosa  columns  are 
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stlll  a%9knû.ia0i    on  oape  Suaioa.  Its  roaiaias  wer»    fouad  by  Odrpf 
iold.  {Athea.  Mitt.  1884.  p.  324-387.  Pis.  XV,  XVl). 

Pa^a  604.  Vltravias  (préface  to  Book  7Il)  speaks  of  the  He- 
raioa  of  Sasos  as  of  a  Dorio  aoauaéat.  Tinere  is  eitàer  a  slip 
of  the  «riter,  or  aa  error  ia  aa  ^earlf  oopjrist.  There  oaa  be 
ao  dottbt  of  tàe  aame  to  be  givea  to  tàe  i^reat  loaio  edifioe, 
wbose  raias  are  yot  to  be  uaooTered,  bû.t  whose  perimeter  bas 
beea  aeasured,  eoaoeraiaj;  tae  temple  whose  oolama  we  desorlbe* 
It  was  certaialy  tbe  temple  of  Hera,  tbe  glory  of  Samoa.  Tbe- 
re  bave  beea  fouad  ia  tae  rioiaty  fragmeats  of  a  baildiag  of 
the  çorio  order;  but  tbat  seems  to  aave  beea  muob  less  impor- 
taat(  its  order  is  at  a  muoa  smaller  scale.  la  tbe  aoeouats 
of  tbe  temple  of  Apollo  Bidymeus  tbe  frieze  is  aot  desigaat- 
ed  by  tbe  ordiaary  aame  of  zoopboros.  It  is  taere  aamed  by  a 
Word  aot  yet  fouad  eitbar  ia  writers  or  ia  i nsor i pt ioas,  ob- 
osmopboros,  "taat  bears  tbe  oraameats."  Tbis  term  is  as  well 
formad  as  zoopboros,  and  is  better  suited  for  most  lonic  fri- 
ezes,  wbare  tbe  surfaoe  is  aot  daoorated  by  livia?  figures, 
but  oaly  by  foliage,  flonars,  paimatiums,  etc.  ( Haussoull i ar 
ia  Ravua  de  Pbilologie.  1898.  p.  49. 

Page  433.  Pig.  315.  lostaad  ofiatarnal  oolumn  of  tha  tem- 
ple of  Oametar,*  read,   "iQteraal  columo  of  tba  Basilioa.* 

Aad  ia  line  37;  iostead  of  "in  tne  temple  of  ôemeterî'  read, 
"iQtbebasilioa." 
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ALPBABaTICAL  I-^DÎX. 
Abacus;  of  Dorio  capital,  374,437-439;  of  lonic  oaoital,  635- 

633  L^otè.  1. 
Acpopoiis  of  Aaeans;  loaio  oapitals  from,  031,652. 
Acroteria,  334,540-543. 

Adoration  of  sacped  plant  on  plate  of  broocû,255. 
Aeéae;  market,  339,343;  lonlo  capital  fpoin,  624;  on  smooth 

oolumn,  633. 
Aetos,  333. 
Agriéente;  temple  of  Bercales,  391,457,597;  temple  of  Zeus, 

oallei  of  tiie  (liiants,  392, 40D, 415, 439,457, :>52, 563;  otner 

temples,  457,556. 
Aithousa,  36.         / 
Alèîpiiar;  coatiné,  37. 
Âûiûer,  inantioned  in  Homer,  263. 
Âmeidontes,  97  note  1. 
Aiae&nys&s  in  jewels,  237. 
Ampuz,  273. 

Andros,  openings  in  tas  i-o/fer,  343. 
''Anneaux";  Gold  rin^s,  233. 
Annulets,  433. 
Ântefixas,  54D. 
Antes;  at  tiie  Beraion-,  369;  lonic  anoas,  639-^-^^;  ante  temple, 

392,411,465. 
Antnropoaiorpaisir;  ia  Grssoa,  22-26. 
Apûrodite  -  Asntoretii,  29. 
Apollo  enGirely  3.   Gresk  deity,  27. 
"Appareil";  Masonry;  witn  dry  joinuô,  325-326;  aitù.   oeds  of 

norizontal  courses,  329-^':". 
Aculi--.ns;  anoient  /ases,  236,'^ote  6. 
''Arbre;"  yetisn  Tree,  17-13. 
Aroadia,  3. 
ArcniLrave;  in  Doric  style,  377,460-4/2;  in  lonic  siiyle,  642- 

643,  645. 
Arôos,  313. 
Ar.-,yi--.os,  113,234. 

ATiiis;    in    the   tomo   of    tae   ûipyloii,    5  4, 25 7-2-^ -^. 
Ariaillae,    437. 

Artemis;    ner    Asian   oriâin,    3^-31;    so   cailej    P3r3ian,243. 
Aryans;    tneir    -^.ols,    27. 
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AsiaQ  oolumn,  660. 

Assarlik;  HaasarliK;  oemefeer/,  3^  no 

àssos;  walls,  335-336;  teaipie,  429  noLe  1, 46?,  363,572,593. 

Astragal,  ionio,  6l4. 

"Astres;"  Sxars;  in  field  of  a  oroocû,  255- 

Astrolatry,  19-20. 

Atnena;  oharacter  and  origio,  27,32;  jTrojan,  133;  ancient  t 

temple  on  the  Acropolis,  391,557,534,593. 
Attioa  after  Doriaii  inva-sioD,  3-10;  inDpartaaoe  of  its  part 

in  élaboration  0?  ;ieO;L-itvM  ^-J  style,  23B-2Ç2;  nistorv  in 

7  th  aad  6  th  oeaturies,  315-316,313. 
Altar;  importance  in  Hooierio  a^e,  67,109;  olace  in  ooart  of 

palâoe,36. 
''Bagues;"  Rinés  of  gold,  233-243;  not  meatioaed  in  Borner,  232. 
"Baio;''  Batia,  rooms  in  oalace,  96. 
Bassae;  temoie,  359,360,379,333,404,457,463,523,543,559,659,63^1 
Battle;  représentation  of  vase  from  Dioylon,  132. 
Bathzonos;  signification  of  tais  eoitaet,  263. 
"Baudrier;"  Baldrick;  of  Hercules,  120. 
"Sec  de  Goroin;"  GrowbeaK  mouldin?,  500,306,347. 
Baotia  after  tae  Ooriaii  iîiv=..î  ioa,  3. 

Beraad,  7;  nis  ideas  on  zaa   ini'iu -;'i  j-;  ^ ':'  "  .û  L^tioenicians,  2'f ,  - 
Bertiieiot,  234,Mote  2. 
Bertrand, 7.,  194,  note  1. 
Betyles,  19,109. 
"Bi^ue;"  Sûears,  ^23,671. 

'*3ijoax;"  Je^sls;  funeraty  in  toiDO  of  ûip?lon,54* 
B^iiiau,  212,  note  2,  243  note  1,  256  aote  1. 
Bo^naz-Keui; structure  ac  ,639. 
Bohû,  S. ,  637  îlote  1. 
"Bois";  ?food;  sacred  forest,  67;  ia  coastruction,  33,324,339; 

Materiai  of  oidest  coàumns  of  tae  teaaoie,  357-353;  paiated, 

37^,533. 
Bornes,  65. 
Borrmaan,  R.  ;  his  évidence  on  tae  polycarome  décoration  ia 

the  édifices  of  Olympia,  530-531. 
"kouciier; ''  Snèeid  of  Acaiiles,  121;  142;  of  Hercules  in  Hes- 
iod,142;  round  oa  vases  of  Difyloa,  223-229,  260;  oa  a  oroocn, 

254;  bezel  of  riaô  in  form  of  aad  aotcaed  at  sides,  243; 

^reat  oae  of  the  horos  of  Homer,  259,260. 
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"Brayet;"  Lddp,  519. 

BricK,  orude,  322-323. 

Bronze;  in  Homeric  âèe,  231. 

Brûûkner  i  Pernice;  excavations  oî   Dipyion,  51,i^3Tie  1,  257  H   1. 

Brann,  B. ;    History  of  érecian  art,  121  note  1,134,135  note  1, 
140  note  2,  142  note  1. 

Byzes  of  i^axos,  534. 

Cabires,  236. 

"Gaonet;"  Seal;  use  unicnown  to  Homer,  152-153,232. 

Gadacchio;  temple,  543-549,  592. 

"Cassions; "  Goffers;  in  Dorio  temple,  525-523;  in  lonio  tem- 
ple, 645-646. 

"Cannelure;''  Plûtes;  Doric,  424-429;  lonio,  611-643. 

Cariatids;  portioo  of,  6d6,645. 

"Casque";  Helmet;  riomeric,  26D-261. 

Cassiteros,  122,  233,  234-235. 

"ceinture?  Sirdle;  265-263. 

Centaur;  winôed  on  oup  from  Dip7l3n,222;  on  stajiped  diade[DS,24Ê 

Cûalois;  its  industriaà  and  oomoieroiai  rois,  3^9. 

"Chaux?  Lime;  only  employed  as  a  plastsriné,  325. 

"Cneval?  Borse;  in  paintinâs  on  vases  in  ésojDe&rical  st/ie, 
157,165;  as  overiay  on  vases  froai  Dipylon,  133,  on  a  seai 
froïïi  Oarinthia,  203;  norsemen  on  tne  iatest  vases  from 
Dipylon,  227;  ^razina  norse  enôraved  on  oroooa,  253,255. 

"Gnevres?  3oats;  éroup  of  t wo  ereoii  aâaiûst  crée  on  oottern 
froin  Dipylon,  222. 

Gnevron  ornament,  163,197,193,211;  rafters  in  anoient  3aro- 
entry,  533r  534. 

"Gniensf  Doés;  oronze  at  $ate  of  oalaoe  of  AïKinoos,  114-115, 
670^  overtnrowinâ  fa. m  oq  oroooa,  119,232,670;  faoinâ  on  a 
jewei  frooi  3ôina,  240. 

Gnipiez;  System  of  Jioduies  in  Greex  arohitecture,  494  note  1, 
564  note  1. 

"Cûiton?  Tunic,  264-265. 

"Ghlaina?  vcantle,  264-265;  ûow  differinô  from  ciassical  iiiofia- 
tion,  273-274. 

Cnoisy;  on  walls  of  Athens,  323  note  2,  337  note  1;  on  aetiiods 

for  noistin^-  stones  eiaployed  oy  tne  ancient.3,  523;  on  areeK 
carpentry,  533;  on  tne  deooration  of  tne  ireoataeum, 576 
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''Cûorosî'  Gliorua  exeoated  by  Dedalus,  117;  OQ  Ihe   shieid  oî 

Aoûlllea,  129;  oa  vases  froai  QipyloQ,  174,130-131;  on   a 

boni  from  V-iilaaova,  193. 
"GûDuettes?  Owis  on  a  .jewel  froaa  Sgiaa,  241. 
Gicero;  expàanation  of  a  passage  in,  246  ao&e  1. 
Ciiryseos;  meania^  of  that  epitûet,  113. 
Clapke,  429  note  1;  441  note  1;  6l3,  622. 
"Olooiae?  Bell;  terra  oottajdolls  in  form  of  oeil,  149,670. 
^Cloues?  iîîails;  sole  tnode  of  connection  in  arms  and  .jewelry 

in  tûe  time  of  Hoaier,  259t260. 
"Oneioidesy  Qreayes;  leatner  or  clotn  in  tioie  oi  Homer,  259-650. 
Cnidos,  walls,  332-333;  treasary  at  Delpni,  643—^3^. 
Ooiffare  of  women  in  Homer,  27^,271;  of  men,  271-272. 
*'Gollier?  fîecklace;  one  of  amoer  and  ooid,  235- 
Gollignon,  M;  drawin^s  sapplied  oy  nim,  164  note  1;  nis  note 

on  Beotian  orooories,  243  note  1. 
Gomoat,  scène  on  brooch,  255. 
Gomte,  A.;  15» 

Gonestabile,  G.O,  195  QOte  1. 
Gonze,  A.;  «orks  on  reotan^aiar  éeometrioal  style,  155  note  2, 

136  note  1. 
Oorintn;  industries  and  colonies,  309,313,314,;  temole,  375, 
391,420,429,437,454,457,497,556,559,560,592. 
Gorintnian  ordep,  343. 
Gornelians  in  .iewels,  237. 

Gornice,  377-373,  499-503;  witn  arcnitrave,  641  note  1,644. 
Gostame;  cnaracter  in  Homeric  a^e,  272-276. 
Golors;  empioyed  oy  the  anlients,  533-536. 
Oourt  01  palace,  30,  33. 
Goartepee,  596. 

Gramps;  of  métal  in  masonry,  327,  510-513. 
Gremation,  39-40;  in  rioiner,  42-43;  at  Dipylon,  51-52. 
Grete;  Ôorian  institutions  in,  7-3. 
Gposs;  in  ôeonaetricai  style,  l65,211;  swastika,  I65, 169-170, 

197,  214,  670-671. 
Guirass;  of  agaiDemnon,  233,  273,  231;  aopears  only  in  inost 

récent  part  of  epic  period,  253;  not  represented  on  vases 

from  ûipylon,  26O. 
CûDDae  in  Gampania,  310. 
Gyclic  poeœs,  14. 
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Gyaa,  300,  347-343,  643,  649. 

3yreaa,  303;  treasttpy  of,  411. 

Dec&styld  tdapld,  6lO. 

Beiao3,  113» 

Delos;  treasaries,  41-^-412;  looic  oapltals  froa,  630-631,652 

Delpài;  teaplô  of  Apollo.  72-73.  414,  399;  polygonal  «ail, 
323-329;  treasapies,  412;  oolaan  of  Saxiaos,  63I-632;  cap- 
ital with   foliage  bell  dlacovapad,  636;  treasary  of  CQid- 
iaaa,  643-650. 

Dsaetdr,  32. 

DsQtils,  644,  643. 

"Deats-de-loupî  Triangles,  196,  205. 

Diadeaa  of  gold  repoasaee  in  toabs,  120,  237. 

Diealafof,  662  aote  1. 

''Diplaz?  Doabled  aaatel,  266. 

Dipteral  teaple,  396,  61O. 

Dipyloa;  oeaetery,  5O-6O;  pottery,  59-63,  l60-l6l. 

ÛiPks  of  dPOQze  oraaaeated  by  conoeatric  oipolas,  127,195. 

Dodaoaatyla  teapla,  6IO. 

D5rpfeld;  on  briok  a.piiotapea,  323  aota  3;  on  alabs  set  on 
adge  and  fopaing  a  pliath,  335  Sots  1;  on  Heraion  of  Olym- 
pia, 362  note  1;  365  note  1;  on  restoration  of  coraioe  of 
t«Bpàeotta505  note  2;  oa  ase  of  oolorad  terra  ootta,  533 
aote  1;  oa  restoratioa  of  teapla  aad  capital  of  îïeaadria, 
605,  623-623;  oa  aetpology,  672. 

Doaa,  aeaalag  ia  Hoaar,  30. 

Doriaas;  custoas,  5;  ^ow  tàey  oonqaeeed  Graeoe,  7-3. 

Doubliag  aagle  ?olQta  of  loalo  poetioo,  639. 

Dttaalep;  stadies  oa  ppiaitive  geoastpy,  206  aote  4;  257  a.  1. 

Dara;  àis  aaaaal,  412  aote  2;  454  aote  1;  534  note  1. 

•Saaos"  =  beaaos  =  taalo,  266-267. 

gohiaus;  of  Dorio  capital,  374,  437-439. 

"gopboraf  Cap,  57. 

ggis,  attributôd  to  gods  aloae,  231.. 

agiaa;  tpeasupy,  236-245;  prospepity  befope  Mediaà  lars,  244, 
316-317;  teaple,  391-392,404,419,420,442,445,457,471,310, 

326,536,540,544,543,555,553,559. 

Sgypt;  objeots  fpoa  fouad  ia  toabs  of  Dipyloa,  145;  did  aot 

sapply  paiateps  of  Dipyloa  wita  theip  type  of  auda  woaen, 173-I7i 

pelatioas  witû  it  dupiag  Hoaepio  âge,  219-220;  iaitation  ona 
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\fa3e  froa  Dlpfloa  of  &  BStai  irass  aaie  la  S^y^t»  223;  aot- 

Ifds  borromed  trom   Sgfpt  on  a  gold  javel  foaad  at  Salasis, 

239;  inflaenco  on  dô?8lopBeat  of  Qreek  architactare,  37l- 

372.  6|4.656.  661. 
•Sidoloûf  laage.  41,  43. 
31«oir39,  SlektroQ,  102  note  1. 
Sidaals;  toabs,  32;  dodscastyle  portloo  of  aall  of  iaiiiaiioas, 

6lO;  proprI«aB9,  666. 
ilis,  3. 

Sloliasl  p^aplos,  267* 

Slohaxlloiies,  epltinat  of  loalaas,  263» 
"'Sapilagat  0oa3traotloii  by  plliag  Iog3,323,  642. 
gBoanatic  palatiag,  336 
Sataais,  430» 

^Satraitf  Tlebdan  la  aatlqae  carpaatry,  333* 
Soliaa  capital,  636-633,  661. 

"SpeaJ  Swopd;  of  iroa  fpoB  9  th  aad  3  th  oaataries,  257-253. 
Sphesasi  bistory,  306-307;  teaple  of  Arteaia,  414-415,  524, 

603-604,  610,  612-615. 
Spidaaros;  tenpla  of  Asoleplos,  437. 
Spio  pariod,  Hoaaric;  origias,  4-6;  cbaractar  of  its  nytiis, 

11-12. 
Sraobtlieafl;  576,  535,  606,  610,  615,  646,  643,  652. 
"Sscalieraf  Staira;  traces  ia  teaplea,  333. 
''Sstaapagef  Stampiag;  procédure  la  natal,  245-247. 
''Ssciiapaf  Taaks  for  offariags,  60  aote  2. 
''gtaiai?  Tia,  234. 

Sapaliaos:  taaaal  at  Saaos,  615  aota  2. 
Siiripldas;  discaasloa  of  two  tests,  430-431;  oa  gildiag  of 

fpiazaa,  576  aote  2. 
S?aa3,  Â.  J. ,  236  aote  1. 
?aa?el  provad  polyobroay,  573  acte  1. 
iabricias,  615  aote  2. 

''Psaaesf  itoaea;  position  ia  sociaty  aocordiag  to  Hoaer,93. 
Peagap;  Dorio  polychpoay,  572  aota  1;  582  aote  5» 
"îert  Iroa;  kaova  to  Hoaar  aad  ia  carraat  use  in  tiie  tiae 

of  tae  pottery  of  tbe  Dipyloa,  230-231. 
*?er  de  laacef  Spaarhead;  oraaaaat  so  callad,  l6l4. 
''Paraaf  Trasa  ia  aatigaa  oarpaatry,  534. 
Patlsbisa,  14,  19;  aligbt  tracas  la  Hoaer,  110. 
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''Feallles;  "  Dearea;  capit&i  with.   bail  of  Ida^as,  636-633. 

"Fibulef  Broooii;  of  Olyasea,  119;  Dori&a.  204;  differeat  ty- 
pes of  thdlr  oraaaeatatioQ»  249-236. 

g»ilieta,  433. 

Praaooia  vaae,  439. 

Priezô;  io  Ooric  atyla,  377,  472,  493;  ia  lonio  style.  644, 
645,  692, 

"Prootonf  pediaeat,  333-334;  coraice,  500-531. 

Purtviagler;  oq  glyptios,  152  actes  2,  3;  ou   the  appareot 
audlty  of  the  flgares  of  tùe  Dipyloo,  1^6  aote  1* 

Gela;  treaaaries,  404,403,493,501,504,536,547. 

Qaoaetrlc  strie;  defialtioa,  153.  133-134;  relative  date, 
161-163;  lialted  place  givea  to  o*rved  liaes,  170-171; 
coQTeatlcaal  câaracter  iapressed  oa  drawlags  of  llvlag 
foras,  172-173;  aot  a  coatianatloa  cf  tbe  Myceaaeaa  style. 
134-135;  ooBparisoa  irltii  Myceaaeaa  style,  advaaoe  aad  lc3- 
ses,  135;  abstraot  oharacter  aad  coasegaeatly  aot  priaiti. 
▼e  of  tbe  style,  185-186;  act  bora  of  olay,  137;  bora  of 
tàe  ladastrles  of  plaitlag,  veaviag  aad  of  aetal. 137-190; 
especlally  persisteat  laflaeace  of  tae  tecbaics  of  tbe  tex- 
tile ladaatry,  190-192;  bypctbasls  attribatiag  tae  coatri- 
btttioTi  of  this  style  to  tae  Doriaa  iavadera.  192;  dlatrlb- 
atad  owev   ail  soatbera  Europe  about  tae  tiae  It  appeared 
la  Greece,  192-199;  laft  auaeroaa  traces  la  ceatral  Sarope. 
200-203;  tbls  style  «as  tbea  brouglit  froB  t^e  acrtb  aad  o 
centre  of  Barope  la^o  tàe  aoutàera  pealasalas,  203-204; 
orlgiaal  developaaat  recelTed  la  Qreece,  204-206;  prialtlve 
la  tbe  aasia  of  tbe  Sgeaa  sea.  206-207;  coateaporary  of  the 
Myceaaeaa  sty^le  for  a  certaia  tiae.  207-203;  traasltioaal 
vases.  203-209;  actives  coaaoa  to  It  aad  to  Myceaaeaa.  209- 
210;  aacartalaty  as  to  the  places  vbere  tae  style  «as  cca- 
stltated,  210;  iaportaace  of  Mêles,  Tbera  aatl  Ràodes,  210- 
212;  tbe  prialtive  la  Beotla.  212;  Beotiaa  Inltated  froa 
tbat  of  tbe  ôipyloa,  212-216;  orlglaal  developaeat  of  tbe 
style  at  Âtbeos,  217-219;  part  of  foreiga  aodels  tberela. 
219-223;  date  of  begiaaiag  aad  ead  of  tbe  style,  224-229; 
coap<arlsoa  of  tbe  style  aad  tbaoMMoaapaa.  233-233» 

Glasiag;  applled  oa  olay  la  tbe  paiated  vases.  213-219* 

"Qlaaxif  Aoora  oa  a  jewel,  242. 

Glyptlcs;  deoadeace  la  coarse  of  tbe  Hoaerlc  âge.  151-153* 


567 
Q9bl«t  d'Alri«iIa,  I69  aote  1. 

''dorgaf  CaT«tt9;  iàyiptiaa  laitatod  oo  &a  Attlc  itela^SSO. 
•«orgart»?  gaokirg,  433. 
Qopgoi,  115-117. 

Gortfma;  teaple  of  àpolio  Phtblaa  ai,  601-602. 
•aoattasf  Brops,  373.  467-468,  499.  501. 
''Qrafflia?  Orawlag  9a  vasa  of  DlpyioA»  224. 
''âreaadtf  Poaagraaata  la  javal,  242. 
Srlffla;  aot  ■aatlaaad  la  Hoaar,  115  aote  1;  rapreaaatad  9a 

ataapad  dladaas»  246. 
aalliaaaa.g.,  531  aota  2. 
•Haokaf  Axa  of  irom,  230,  253. 
Hadas,  41-45* 
Halbàarr,  601« 
aa«sa#aalier,  671,  672. 
aalblg;  atady  of  oaaatary  of  Hasaarllk,  50  aota  1;  ai»  latar- 

pratation  of  the  «ord  oàf^a  la  a  passaga  of  aoaar,115  aota 

1;  àis  ooatroyer»/  wltb  Coase,  155  aota  2;  àla  raaarka  oa 

ttia  akipa  daaorlbed  la  tha  eplo  poaas,  277  aote  2;  hls  Spo- 

paa  koaarl^aa,  243  aota  1. 
Halla,  aad  tlata  gdaaaloglaa  attaohad  to  tbla  aaaa,  1-3. 
"Hapàaaatoaf  Yaloaa,  113. 
*aaraf  Jaao;  oàaraoter  of  Hara  of  Saaos,  31;  inead  of  Hara  of 

Ûlyapia,  362* 
""aaraloa?  taapla  of  Hara  at  Argos»  343,  591. 
•aaraioB*  of  Olympia,  69,353,360,362-370,379,333  aota  1,403- 

404,  416,419,430,457,453,507,513.534,536,539,543-544,591, 

647,656,659  BOta  3. 
aaraloa  of  Saaoa,  604,  6l5-6l7,  647. 
Heraaa  of  Prazitalaa,  3^2. 
aaralte,  tàaoraa  of ,  555. 
aaslod,  poatry  of ,  3,  11» 
''Hastlaf  ?«sta,  l6. 

Bir8oàfald,G. ,  oa  tka  pottary  of  tha  Dipyloa,  51  aota  1* 
aittorf,  395  nota  1,  466  aota  1;  azplaaatioa  of  aaaa  of  aat- 

opa,  430;  rasaaroliaa  oa  polyohroBy,  572-57^. 
aogg,  662  aota  1* 
Hollaaax,  150  aota  1. 

Holaas,  aorks  oa  Maxioao  oaraalo»,  193  aota  1. 
aoaolla,  412,  599,  632  aota  1. 
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Hoas^af,  169  iot«  1. 

HasaBiv  G;  «zoa^atlOBS  at  Saaot,  604  aote  2. 
a/potraoàallOA  «  aaolclag  of  oolttia»  433* 
Rfmm   to  Oallaa  ip9li«,  66;  io  Pytàlan  àpollo,  63. 
Ibrls,  brooob  at  249  iota  1. 

Ido).8  of  aaaIX  diaaaaioaa  aot  aaitloBed  la  Soaar,  109-111* 
Ililaaaa»  taaple  oa  at  Athaaa,  6o6,  607,  643* 
Iakaaatloa  «  lataraaat,  40*41,  43,  30. 
lataglia,  daalga  aaak  la  aatal,  233. 
loala,  10-11,  304-309. 

IwoTf;    la  Hovarlo  palaoa,  102;  flgarlaas  foaad  la  a  toBb  of 
Silpyioa,  143-147;  less  abaadaat  la  tlaa  of  âoaar  tàaa  la  My- 

oaaaaaa  aga,  262-263;  oolorad  rad  by  tka  Lydlaaa,  273. 
Jabi».  bla  pàaa  of  tàa  palaoe  of  Ulyases,  31  aote  1. 
*Jaax?  âaaas;  faaarary  gaaas  at  Atàaas,  37-33,  226;  great 

gaaaa  of  eraaoa,  300-303* 
Joaapà;  iils  atadr  of  tàa  Hoaarlo  palaoaa,  6l  ao^e  1» 
Kalfaaa,  KaXyptoa  «  jSoTariags*  269» 
Kaaoa  •  Qaaoa,  233* 
Kaoàrypbaloa,  270. 
Kokala,  133  aoto  1. 
Earas  oa  alilald  of  Aclillles,  139* 

Koldaway,  560  aota  1,  605,  609,  6l7  aote  2,  622,  623,  647ir  2. 
Kora,  32. 

KosBOpàoroa  '  a&ae  of  frlaza  la  lasorlptloa,  692. 
Sradeaaoa  or  Obtedaaaa,  269,  270. 
Krapla  •  Stylobata,  372. 
Kadlstatar,  130,  131* 

Labroaata  aad  bis  rastoratioa  of  Paastsa,  525* 
£iabyrlatti  oa  oolas  aad  faaes,  113. 
Laolala,  teapXa  of  Hara,  494. 
Lagradetta,  434  aota  2. 

Laloax*  àls  raatoratioa  of  Olympia,  403  aota  1. 
*t,araiarf  Ooroaa,  493. 
&aara,  92. 

*I»aarierf  laaral  for  beailag,  l7  aote  4. 
baoaidaaot  of  Olympia,  643* 
Latroaaf,  373» 

^Uldyfmf  Hare  haatad  oa  ^ase  of  tlia  Qipfloa,  130. 
Lltliol,  paohlaol,  zastoi,  37,  63. 
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''Lia?  Plax  ia  Boiier,  264. 

Lion;  d9?oiiriag  a  deer  oa  a  staapdd  dladam,  220,  243;  ddvoar- 
iag  a  aaa  on  a  vase  of  the   Dlpyloa,  221;  aead  oa  a  jeiiel 
fron  ggiaa,  241;  naa  o?drttiro«a  between  t«o  lions  oa  a  at- 
aapdd  dladea»  243;  heada  aarviag  aa  apoata,  30l>303* 

"Liatelaf  nllata,  547. 

t,ooraa,  loaio  templa  at,  36O  aote  1,   605,  629,  632. 

Lozeages,  l69,  197,  211. 

fcotua;    flower  oa   jeirel   froa  Sgiaa,    239;    oa   the  coroioe  of 
treaaary  of  Caidiaaa,    649-65O. 

Loatpoplioraa;    firat  fora  of,    35. 

"lioave?  E,9wi8,    520-523. 

Lopioti,  577  BOta  1;  581  BOta  a. 

*'bttdtta  Trojaaf  ^aaa  of  Troy,  113  aote  3» 

Laaohaa,  249  aota  1. 

Lfve,    player  oa  rase  of  the  Dipyloo,  179. 

"i^agasiaaf  Storarooma  iû  royal  palace,  94-96. 

"Itaiaoa?  royla  hose  ia  tiae  of  Homer,  79-104. 

iéarble  as  stoae  for  coaatraotioa,  320-321. 

^'Maritiiaef  ïîa?al  soeaes  oa  yasea  of  Dipyloa,  173-179,225. 

Marquaad,  A.,  65  aote  35,  1672. 

Maaaer,  K. ,  Oatalogas  of  aaaeaai  èf  71eaaa,  135  aote  1. 

''Meaadpe*  Prêt,  oa  vaaea  of  geometpio  style,  l63,  l69;  prob- 
able orlgla,  l7l;  .ppears  la  groaiag  stai^e  la  ladastrlal 
moauaeats  of  ceatral  gurope,  196-197;  on  loaio  capital,  635; 
foaad  io  Megara,  315;  .reaaury  of  Megapa,  411,  490,  540. 

"Megapoaf  Hall  io  Hoaapio  house,  33-90;  of  ifoaea,  93-94;  at 
Troy,  35O;  prototype  of  Dopio  teiaple,  351;  Roofiag,  355-356. 

Melos,  a  oeatpe  of  ppoductioa  of  vases  of  géométrie  style, 210. 

Messlaa,  oappeatry  of  oathedral,  334. 

Métal  faoiags  la  Homeric  palace,  101-102;  oaly  ea^loyed  oa 
stracturea  as  a  faciag,  324-323* 

Matapoate;  teaples,  424,430,467,536,547,543,595* 

làetopea,  377-373,  332,  479-493. 

Metrooa  of  Olympia,  392,  457. 

Milohafer,  -63, aote  1. 

Milliet,  rasearches  oa  tecbaics  of  paiatsd  vases,  219  note  1. 

''Mitre?  Helmet,  259,  671. 

Mityleae;  capital  from,  621. 

Modillioas,  644,  643. 
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Mo(ittl«,  567-569. 

Moaoohroae;  pottsr/  prlaltlvs  la  âredce,  154>155;  lu  toaba 
of  ûôotral  italy,  197-199* 
MQQOpteral  teaple,  392. 
ioaraal^;  carpaatry  of  oathedral,  534. 
ioataXias,  202  note  4. 

Moustaoha  siiaved  off  la  Hooidria^agd,  272. 
Macà^  hxB   atlas,  203  QOte  1. 
"Mur*  wall  of  oities  ia  Homepic  âge,  74-79. 
Marray,  4. S*;  raatoratioa  of  skileid  of  Âotiilies,  123  aote  1» 
:'.jl36  aot»  1;  rastoratlon  of  coiaBQ  of  old  temple  of  Spàeeas» 

6t2. 
Mataleai,  378,  499* 

Myoeaae;  polyclirome  deoorattoo  at,  574,  589- 
Nape,  teapie  of  ipoilo,  6l7. 
Hardlal,  662,  aote  1. 
Slauoparies,  179,  290. 
Naacpatia;  speoial  oharaoter  of  its  iadustpy,  297-293,  309; 

laolo  oolaa  at,  623,  629  ooli^e  2,  66O. 
*TÎ»?ire3f  Siiipr  repreaeated  ou  /ases  of  Dipylon  and  already 
armed  with  a  beak,  227;  on  a  brooch,  254. 
Neanxipia;  lonio  teaple,  56O  note  1;  604-60$,  623,  623-623, 

630,  633,  646,  643,  660. 
NeiDea;  temple  of,  36O,  4l6,  457,  476,  559. 
ilereids»  tomb  of  646. 

ilôack;  stadlea  on  Sreek  architecture,  6^4  aote  1,  656  note  4. 
*Hoeudf  Kaot,  a  coaunon  meana  of  olosioé,  152,  226 
*îîoirf  Black  glaze  on  Greek  vases,  217. 
Nudity;  on  type  of  figurines  of  tàe  isiands,  146-148;  of  maie 

and  fenale  figures  on-  vases  of  Dipylon  is  merely  a  simplif- 
ication oi  design,  173-176. 
Nympbs,  sanctuary  described  in  the  Odyssey,  107-103. 
OeAomaoa;  iiosse  of,  33,  366. 
"Oiseau?  bird,  aquatic;  157.165,196,201,205,209.211,239.241, 

252.  253.  254.  255. 
OlympeuiD  of  AthenB,  foundations,  336-337. 
Opistàodoae;  jneanin^  of  the  nord.  366 
"Or?  6old;  «eanins  gilded  bronze,  113,  233-234;  less  abundant 

in  tbe  Honeric  âge  tiian  Mycenaean,  231-232;  treasury  of  t 

thèse  objects  at  Sgina,  236-245. 
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•Orfôvref  Goidsaitli  ia  HoBeri»  âge,  119-123,  229;  retained 

sosetiiiag  oî   tbe  rspertory  of  the   nyceaaeaa  artist,  232; 

coBparisoQ  of  goldamitù  aad  palater  at  Oipyloa,  243. 
Oraos,  235» 
Orsi,  P.;  exoavationB  at  Syracuse,  51  note  3;  at  Piaooiiito, 

290  aote  1;  at  toorea,  629  note  2. 
Draotiiyre,  91-92. 
*3pesf  Bggs,  543,  6l4,  643,  655. 
"Os*  Boaes  ia  toBbs  of  Oipylon,  263. 

Dalria;  flgare  iultated  froB  oq  jewel  fron  figina,  239* 
paestttB,  teBple  of  Poaôidoa,  359» 360,332, 391, 395. 404, 416,429, 

437,442,446,457,439,497,501,510,524,525,526,531-534,557,5 

559,596;  temple  of  Demeter,  395,423,434,440,457,559,595; 

baailioa,  430,434,462560,532,602. 
Pals  tree;  oottYeatioaai  form  oa  /asea,  211. 
j^aaatheQaio  anphoras,  300-301. 
Paûatheaaio  festival,  9« 

Paptiienoa;  333,391,392,413,414,415,416,445,457.436,523,540,557. 
Patiaa  of  Barbie,  535. 
Pattsaalas  oa  ttie  Heraioa,  363,  365-366. 
pâiatlag  represeated  ia  oontemporary  art  of  the  epic  period 

oaly  by  taat  of  the  vases,  153. 
Peplos,  264,  266-267,  274. 
Perdrizet,  p.;  671. 

Pergamos;  bell  capital  witii  foliage,  636;  on  plaia  oolamn  it 
lith  loalo  base,  633. 
"Perles?  teads,548,  6î4,  649,  655. 
Persia;  colama  of  tùe  œoauaienlis,  627-623,  660-661. 
Perspective;  ooaventioa  ia  paintiags  of  vases  of  Dipyloa, 176-7. 
Petersea  on  teapie  of  Locres,  629  note  1. 
"Bbaros?  Lighthoase,  264,  266. 

pboealciaas;  vords  ia  Greei^  laagaage,  29  aote  2;  relatiias 
»itb  Hoaeric  society,  112,  235-236,  273-279,  230;  ia  Sioily,31^' 
Philioa,  excavations  at  Sleasis,  51, note  1. 
Pàilo  and  araeaal  at  Piraeus,  532-533;  iiis  portioo  at  Sleasis, 

610  note  1. 
Piiobos,  115. 

Piiocea;  colonial  enterprises,  303-309. 
Pàrygia!  indications  to  be  sougàt  in  rook-cat  tombs  for  the 

restoration  of  the  lonic  roof,  672  N  2,  660,  661  note  4. 
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Piraoj,    225-226. 

Pisi»tratos  and   bis   soqb^    315-3X6. 

Plaae,    iaoliaed;    523-524,    67l. 

•plaqaesf  rouaid   platea   of  goid   like   tiiose   of   Mjceaae,    237-238. 

Pieoiite  aaadesae,    270* 

Pliny,    523,    583,   6l2. 

•pQigaards?  Daggers  of  ipon,  253. 

^Pointillé*;  deaigos  ia  dotted  lia«s,  237. 

"poissoaf  Plsh  as  a  aotive  3f  décoration  on  vases  of  the  Dl- 
pylOB,  134,  212{  oa  a  Beotlaa  brooob,  253* 

Polyoterosy;  of  sàleld  of  Aoàllles,  122-123;  la  iiie  Dorlc  si- 
yle,  572-593;  la  the  loaic  style,  652. 

Polygonal  aasonry,  323-333. 

Poseidoni^eatirely  a  Grecian  deity,  27. 

Poats,  ornamental  so  oalled,  170,  2D2,  2D5. 

Pottiôp,  S.,  defiûltion  of  the  forma  of  vases  of  tiie  geouet- 
rio  style,  l66-l67,  212  note  2;  observations  on  iaitation 
ofaan  ggyptian  aodel  by  a  painter  of  the  ûipyion,  223  QOte 
2;    évidence  on  polyobroiy  of  edifioas  at  Dèyvpia,  573  note 
1;  on  sttbstitntion  by  Hoaer  of  dog  for  the  sphynx  aad  tke 
lion,  670;  on  dolls  in  the  fora  of  belle,  670. 

Ppiene,  tenple  of  Atheaa  Poliaa,  607-608,  6l9,  645. 

ppodomos,  36,  355. 

Prothesis,  57,  173,  215. 

ppothyron,  36. 

Pponaos,  355* 

Propylenns  of  temples,  353-355;  propyleam  of  Acropolis  of  A 
AthenB,  666* 

Prostyle  teaple,  395* 

Protoattic  vases,  223-229. 

Psendodipteral  tenple,  396,  6l0. 

Pseadoperipteral  tenple,  400. 

Pteron;  neanlag  of  the  vord  in  arohiteoture  aad  its  dérivât- 
ives,  352. 

Poohsteln;  on  Homeric  hottse,  31  aote  1;  on  lonlc  capital,  434 
note  2,  662  aote  1. 

Qaadriga;  ja  latest  vases  of  the  Dipylon,  227. 

Qaarter  round,  643. 

Qaatrefoils,  I65,  253,  255. 

Sailton.  543  aote  2,  552. 
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R&aor,  nacti  eaployed  la  Bsaerio  âge,  272. 
Reiohei,  ff.  ,  Oeber  Hoaieriaciie  laffea,  121  aate  1,  135  Hotaa  i. 

1,2,  259;  Oeber  voriiellenieoàe  GSttepoalte,  669. 
Reiaacfa,  3.  147  note  1,  143  aote  3,  194.  QOte  1,  248  notô  1. 
Repouseee  «ork,  12D;  decoratioa  of  sbieid  of  ÀciilXles  &ot , 

121  ûote  2. 
RiiauûttS,  tenples  of  Hénesia,  457,465,413,527.533  S  3,^93. 
fi&odes;  geoBetrio  T&aes  of  OaalsoB,  210  aote  1* 
Rldder,  243  aote  1. 

Rlegl,  Stilfragea,  190  aote  1,  234  aote  1. 
"RiaceaaT  So^oll,  iaveated  ïty   Uyceaaeaa  art,  234. 
Rosette  on  laotlaa  vases,  214,  237* 
"Roulette?  Roller,  porrtery  oraaaeated  by,  155^ 
Bogea  nag.rlo,  93* 
Saoken,  202  aote  1. 

Salaals,  traasltion  pottery  at,  203-210. 
Scotla  la  loalc  base,  6l4,  615,  647. 
Segeste,  teaple,  359.423,454,497,514,517,513,559,601. 
Seliaonte;  deslgaatloa  of  its  temples,  395  aote  1;  Temple  A, 
454,457,523;  temple  B.503,;  Temple  0,396,404,415,420,457,467. 

436,503,505,536,540,593;  temple  0,437,457,439,593:  temple 

g, 531,;  temple  R, 36O, 391,415,457,465,436,439,513,540,601; 

temple  3,396,429,471,436,439,503,517,540,555,596;  temple 

T, 391, 392, 462  note  5.547.596;  little  aate  temple, 392  N.5. 
Sema,  45. 
Semper,  573» 
Serpent  applied  on  vases  of  Qipylon,  133;  of  Gamisos,  211; 

of  Beotla,  214;  formlag  settiag  of  jewel,  240. 
Sûeatl,  ggji^tian,  on  a  Qreoiaa  jewel,  239. 
3ioyon,  313;  treasury  of,  331,  411. 
Sikeles  import  into  Sicily  vases  from  ttie  Dipylon,  290,309-  • 

310. 
"Stages*  Apes  back  to  baok  oa  jewel  from  Sgina,  240-241. 
Skeparaoa,  230. 

Soloa,  lavs  coaceralng  faaerals,  53. 

Solderiag  gold  on  goid  aot  praotised  io  tlme  of  aomer,262. 
Sparta,  5,  7;  relief  from,  269;  oalture  of  miad  at,  312. 
Spayax;  aame  of  ia  Borner,  115  aote  1;  on   a  cap  of  Olpylèn, 

222;  heads  on  a  jewel  of  Sgiaa,  242;  on  gold  diadems,  246. 
Spirals  of  métal  to  àold  tàe  àair,  271. 
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Sta^dds;  Ody«s«y  daes  ùoX   Beatloa  thdse  of  goda  in  tàe  t9ap> 

las»  107;  liiad  aeatldQB  sd&ted  stataos  of  tue  Trdjan  Âth- 
eaa,  1D3.  669-673;  golden  folloiera  of  Hephaeatoa,  113;  goi-, 

dea  oaadlastioks  of  Âlklaoos,  113-114. 
3tele,  faoerary  oa  taaaiaa,  46;  oo  grave  io  eartti,  53;  repla- 

oed  by  a  palatad  vase  at  Atheas  aad  Sleasis,  55-62,  167. 
Stepàaaa  of  Paadora,  232. 
StraptOB  càitoa,  264. 

Stacco  darlag  aroliaio  period,  320,  507,  531* 
3tttdaioza,  248  aote  1;  249  aote  2;  263  note  5* 
atylobata,  372-373.  415-419. 
SttBlaji;  teapla,  429,  672. 
Sybaris,  treasary  of ,  411, 
Syracasa,  foandiag,  310;  30  oalled  tasple  of  Arteais,  320, 

373,  399,  420,  560,  592;  treaaary  of,  434;  taiaple  repreaen- 

tad  by  3.  «aria,  563,  593;  OlyiapaaiB,  593. 
*Taloûf  aevarae  ogea  ia  loaio  basa,  6l4,  647. 
*?îaaboiir3*;  Draaa,  oonnactioa  of,  423,  509-510. 
Taaaary,  J.  553. 
Tarente,  temple  at,  563,  592. 
Tegea,  temple  of  Atheoa  Aléa,  666. 
Telaaon,  253. 
Telohlaas,  236 

Telfflissos;  rock-cat  tomb,  61O,  641,  644. 
Terra  ootta;  ase  dariog  arcbalo  period,  321-322,  504-507;  i 

its  polycûrome  décoration,  579-530,  533. 
Tamalus,  faaBBSBjr  ia  Troad  aad  Thrace,  45-50. 
Thalaaos;  adaaâagadf  tbis  irord  in  Honer,  30,  95* 
Tbebes,  saall  importance  in  iiiatory  of  art,  317. 
Tiiara,  centre  of  production  of  géométrie  s.yle,  210. 
Tbeaeas,  10. 

Tàeseam;  36O, 391, 404,416,445,457,436,490,497.527,555.559. 
TboloB  in  houae  of  Oly^ses,  34-36. 
Tbracian9,  makers  of  svords,  273. 
Tiryna;  Ôoric  temple,  437,536  note  2,540,574,  591. 
TitaaoB,  a  abita  enaael,  333* 

'Toilaf:  Linan  clotà  in  tîoaeric  âge,  twisted,  2^4. 
*Toitf  aoof  on  tbe  royal  bousa,  96-97. 
Toras  ia  lonio  base,  6l4,  615,  647. 
*Toar?  îfbeei  of  potter,  229. 
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Tattroaire.  632  cote  1. 

Tripod;  branze  ia  tDœb  af  Dlpyloa,  54,  253;  prize  of  gaaes, 
53,  226. 

ïreasary  of  Âtàeas,  434. 

•îressef  Piait  as  oraaaeat,  235. 

Trtaaglea,  actives  ia  geodietrio  style,  l63,  195,  197. 

Trigifpàs;  377-332;  origia,  472;  profile,  472;  origia  of  oaaie, 
475;  reasoa  fer  tàeir  oliaaaels,  476-479;  rules  for  arraage- 
asat  in  frieze,  490-493. 

Troyv  édifice  tàat  aight  be  a  tea^de,  7l. 

^Troae?  Tiiraae  of  Momeric  deities,  103;  ouït  af  the  tùpoae 
aooordiag  to   Reicûel,  669-670. 

Tafa  as  stoae  for  coastrMCtion,  319-320. 

Tiles,  coveriag  of  temple,  533,  534-540.  646. 

Tanic,  265,  275- 

Qn^set,  24B  note  1. 

Jssiag,  662  ûots  1. 

Vampires,  44. 

*'V.erpeJ  Qlasa  pastes  in  jewels,  237. 

Vlotory,  temple  of  Wiagless,  606,  607,  6IO,  645,  646. 

Vitravius;  assertioas  coaoepaiag  origias  of  ttie  order3,347- 
343;  theopy  of  pseudodipteral,  396;  theory  of  proportions 
aooordiag  to  width  of  iateroolaaaiatioa,  453;  classificat- 
ioa  of  temples,  453;  oa  aates,  4b6  aote  2;  on  triglypûs, 
476,  576;  on  their  arrangementi,  490-494;  oa  noistiag  «aoài- 
nes  employed  by  the  ancieats,  523-524;  system  of  moiales, 
564,  569;  terms  used  for  defiaiag  the  orders,  653  note  1; 
assertion  oonceraing  Heraion  of  Samos,  672; . /:).:  iod,  z:i...^ 

Volute;  origias  of  différent  foras,  653-661. 

Votive  ooluans,  433,  441. 

"Voutef  Arcn  on  oity  gâtes,  344-345. 

faldsteia,  592. 

Sferaioke,  591- 

Wide,3.  671. 

liegand,  534  aote  1. 

Wilson,  T.  The  svastika,  670. 

Volters,  243  aote  1. 

Wood,  excavations  at  gphesus,  603-604,  6l2. 

Zeas  an  Aryaa  deity,  27;  temple  at  Olympia,  36O,  363,  333, 
393,  419,  457,  534,  555,  556,  553. 
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Zostar,    253* 
Zopitioroa»   671. 
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PLATS3  fl'THOUT  TSXî  A»D  Via»STT33. 
I.  Pidtes  «ItQoat  tdxt. 
I.  Qpeaiaa  palaoa  of  tae  Hoaiarlc  âge  aocordiag  to  ttie  Odyaaey. 

Plao *-3l 

!!•  Qreoiao  palaoe  of  the  aoaerlo  âge  aooordiag  to  tùa  Odya- 
sey.  perspective  -------------«----  33 

III.  Ivory  statuette  fouad  in  a  tomb  at  Atiieas-  -  -  -  -  143 

IV-  àaalytioai  atady  of  tiie  GreoiaQ  Dorio  taapie.  Heraioa 
at  Olympia  -«-------------------  413 

1.  General  oharaoteristioa  of  stooe  ooQStpuotioa. 
Arohaio  temple.  Peespeotive  plao-  --------  413 

V.  Aaalytioal  stady  of  Greoiaa  Doric  style.  Teaple  d£ 

Poséidon  at  Paestum-  ----------------  466 

2.  General  oharactepistios  of  stoae  constraction. 
Arohaio  temple.  Petspeotive  witûout  carpentry  -  -  466 

71.  Aaalytioal  study  of  Greoiaa  temple,  ûorio  style.-  -  532 

3.  Seneral  ciiaraoteristios  of  oonstractioa.  Geiliags  a 
aad  roof.  Aroiiaio  temple.  Restoration  of  carpentry.  532. 

VU.  Analytioil  study  of  Grecian  temple.  Dorio  style. 

4.  fleaeral  oiaaracteristios  of  oonstmotion.  Aroûaio 
temple.  Roof  and  deooration  -----------  532 

VIII.  Doric  style.  Cymas  and  faoiags.  Polycûpomatic 
décoration.  Terra  cotta  -------------  579 

IX.  Doric  style.  Cymas  and  facings.  Polychromatic 

décoration.  Terra  cotta  -------------  53O 

X.  Analytical  stady  of  Grecian  temple.  lonic  style.  -  -  6IO 
l.general  characteristics  .  Arcnaic  colama  of  temple 

of  5  tû  century-  -----------------  6l3 

II.  Plàtkes  in  text. 

XI.  Qateways  and  enclosures.  Gates  of  différent  epoclis.  341 

Doric  style. 

XII.  Plan  of  Heraion  of  Olympia 365 

XIII.  Temple  of  Artemis  at  Syracuse.  Aotual  condition 

of  columns  and  restored  -------------  375 

XIV.  Doric  temples.  Comparative  study  of  plans  at  same 
soale.  Pirst  type.  ----------------  335 

XV.  Comparative  study  of  plans  at  same  scale.  Doric. 
Second  type  --------------------  339 

XVI.  Doric  temples.  Comparative  study  of  plans  at  scale. 
Second  type  cootinued.   --------------  393 
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XVII.  Dort»  teaipiaa.  Goaipapative  atady  of  piaaa  at  aaïae  soale. 
Octagoaai  peripteral  temples.-  ---------  -397 

XVIII. QoPic  teaplea.  Comparative  atady  of  piaaa  at  soaleAOl 

XIX.  Old  temple  of  Atiieûa  ou  Acropolia.  Atûeoa.  Piao.  -403 

XX.  Tàe  Treasupy.  ÎPeaaariea  of  Olyapda-  -------  409 

XXI.  Steps  aod  Stylobate 417 

XXII.  Restoped  plao  of  temple  of  Ooriotti-  -  - .420 

XXIII.  Temple  of  Coriotii.  Reatored  elevatloû  ao/i  actual 
ooûditioa-  ------------------  425 

XXIV..  Dopio  oolama.  Oapital.  Slevatloas,  perspectives 

aod  profiles 427 

XXV..  Dorio  coluaQ.  Eotasis.  Beometrio  élévations-  -  -  431. 

XXVI.  QoBic  GoliiaQ.  Capital.  OraameQtatioa  of  àollow-  435 

XXVII.  laolloatioa  of  colamos  ------------   443 

XV.III.  Temple  of  Poseidoa  at  Paestam.  Slevatioo  (actual) 

State)  aad  cross  section  -----------  447 

XXIX.  Temple  of  Poseidoa  at  Paestam.  Loagitudlaal 
section  (actaal  coQditioQ)r  iaé  aaà  aiàe-eleva^- 

ioa  aod  cross  section  througii  pronaos  ^  -  -  -  -  451 

XXX.  Principal  arrangements  of  temples.  V-itravias' 
classification  -----------------  455 

XXXI.  Temple  R  at  Selinonte.  Elévation  restored  -  -  -  459 

XXXII  Ante  in  6  th  and  5  th  centuries 462 

XXXIII.  Sntablature,  entirety  and  détails  ------  -469 

XXXIV..  Plan  of  temple  of  Assos.  Actual  state 473 

XXXV..  Elévation  of  temple  of  Assos- 477 

XXXVI.  Elévations  of  temples  3  and  D,  Seliaonte  -  -  -  433 

XXXVII.  Sôlinonte.  Temple  R.  Section  on  opistnodome  -  437 
Selinonte.  Temple  3.  Section  on  pronaos.-  -  -  437 

XXXVIII.  SaliQonte.  Side  élévations  of  temples  R,iS   -  491 

XXXIX.  Arrangement  of  treasuries.  Différent  modes  -  -  495 
XL.  Connection  of  courses.  Différent  procédures  -  -  -  511 
XLI.  Protection  of  stones.  Différent  procédures  -  -  -  515 
XLII.  aoiating  atones.  Biffèrent  metnods-  ------   52I 

XLIII.  Temple  of  Sgiaa.  Main  élévation  and  longitudiaal 

section,  actual  state-  ------------  529 

XLIV..  Détails  of  roof.  ?lat  and  covering  tiles 537 

XLV..  Antefixas.  Pront  tiles  -------------  54I 

XLVI.  Aoroterias.  Décoration  of  apex  and  angles  of 

Pediment-  -------------------  545 
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XLjVII.  Coaparative  Table  of  gaoeral  proportioas  of  iha 

Dorio  teaple.  Gea^ral  proportloos  of  plaas  redaoed 
to  tûe  aaae  widtix-  -----.«------_-  53O 

XIj?III.  OoBparatiy©  Table  of  j^eaaral  proportloos  of  the 
Doric  teupla.  Proportioas  of  leagtlia  in  order  of 
tiaa.  Leagtb  aad  wldta  of  tesplea  acoordlag  to 
dlneasioaa  aad  proéaole  order  of  tiae  -  -  -  -  553 

XIjIX.  Comparative  Table  of  geaeral  proportloos  of  the 
Ûorlc  teaple.  Helgàt  of  colasas  la  proportioa  to 
tHe  widtb  of  faoades  la  probable  order  of  tiae. 
Dlaeasloaa  of  colasos  la  probable  order  of  tine:  36I 
II*  Comparative  Table  of  geaeral  proportioas  of  the  Oorio 
teaple.  Ratio  betveea  heigbt  aid  loiter  diaaeter  of 
colaoaa  la  probable  ordar  of  tiae.  Saae  ratio  ia 
ordar  of  aeigiits  -----------------  565 

loaio  style. 
£il*  loaio  teaplea.  Stady  of  plaaa  at  sane  scale  -  -  -  Ô08 
lill.  Capital  aad  sbaft.  Arcbaic  typea  --------  619 

IiIII  Capital.  Arohaio  types 625 

LIV..  Delphi.  Colaaa  of  îlaxiaaa 633 

Book  XII.   III.  Vlgaettea. 
Titla.  Cymatiua  of  teaple  C  at  Seliaoate-  -------   1 

Chap.  1.  ffiaged  horse  oa  vaae  of  Dipyloa-  -------34 

Chap.  2.  Little  vase  from  Dipyloa  ----------  104 

Chap.  3»  Eagraved  atoaa  of  Beotiaa  origia  ------  153 

Ghap.  4.  Broooli;  Martha,  L'Art  etrusqae  -------  276 

Booit  XIII. 
Qaap.  1.  Pragaaats  of  teaple  of  Asaos.  Draa  aad  oorana  313 
Caap.  2.  Aagalar  part  of  aoroteria.  Teaple  of  Hercules  346 
Cûap.  3»  Pragaeat  of  oyaatiaa  of  teaple  0. Seliaoate  -  602 
Chap.  4.  Pragaeat  of  colaaa  of  ^aaoratis.  îieckiag.  -  652 
Chap.  5.  Baok  of  gutter  of  teople  C.  Seliaoate.  -  -  -  667. 
Âdditioaa  aad  Correctioas.  Pragoeat  of  terra  cotta  faoiag. 
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Pig.     T&k)le  of  figares  aad  piaas  ia^drtdd  la  the  taxt.Page. 

1.  Tttaalas  of  Aoiiilles- 49 

2.  Broaae  tripodr  ------------------  54 

3.  faaerary  atele  at  tîeaadria,  Hetg^t  6.56  ft.-  -  -  -  55 

4.  Reatored  to«b  of  t,h&   Dipyloa  -----------  56 

3*  Mottralag.  gTagaeat  of  aaptiora.  teagth  13^73  ias.  -  37 

6.  Hearae.  pragaaat  of  ©ratera-  -----------  39 

7.  Liaa  of  chariota.  iragaaat  of  oratera-  ------  6I 

8.  Tripoda.  Pragaeat  of  oratera  -----------  6I 

9.  Boatiao  hydria.  Heig^t  17.7  ioa. 62 

10.  Megaroa  at  Troy 71 

11.  Baae  of  oolaaa  at  Troy  --------------  71 

12.  WalX  of  Troy T3 

13.  Head  of  Qorgoo II6 

14.  ooia  of  Goosaoa-  -----------------  113 

13»  Labyriatâ  in  gtraaoau  vase  ------------  113 

16.  @old  plate  foaad  at  Sleuaia-  -----------  124 

17*  Bronze  diak  fouad  at  Âlba  Paceaae.  ni&a*  3.66  las-  126 

18.  Sùield  of  Achlllea.  Ârraagesdat  of  represeatatloos  130 

19»  Votive  broQze  ahield.  Diaa.  of  part  preaerved  12.2*^131 

20.  Profile  of  saae  ahield 132 

21.  Ivory  figariae.  aeight  3.94  iaa. 143 

22.  Pragaeat  of  ivory  figariae  ------------  143 

23.  Profile  of  ivory  figariae 144 

24.  Ivory  figariae.  Height  7.09  ias. 144 

23.  Ivory  figariae.  Heigàt  0.43  io. i43 

26.  Lioae  of  glazed  olay  ---------------  145 

27»  la^oriptioas  iooised  ia  clay  -----------  146 

23.  Terra  ootta  figariae.  Heigiit  13. 0  ias-  -  -  - 149 

29.  Terra  ootta  figariae.  Heigat  7.63  ias 149 

30.  Terra  ootta  figarioe.  Height  3-91  ia3 130 

31.  Terra  ootta  figariae.  Beigût  3.66  ias-  ------  130 

32.  Terra  ootta  plaqae.  Heigbt  369I,  widtb  2.36  ioB.  -  131 
33*  pragaeat  of  aoaoohroae  pottery  ----------  134 

34.  Pragmeat  of  moaocliroae  pottery,  iacised  desigo-  -  153 

35.  fragment  of  ooaoohroœe  pottery,  iaoiaed  desiga  -  -  133 

36.  Pithos  that  aerved  as  a  ooffia.  Heigbt  4.39  ft.-  -  136 

37.  àapliora 136 

38.  Cratera 157 

39.  Cratera 133 
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40.  âigttlere  (pitoker).-  ••  ..-,_---  i)4l53 

41.  Vase  «apport  ------------------  -153 

42.  Oratera  froa  Ûipyloo.  Heigàt  3-96  ft.-  -  -  -  159 

43.  eap  froa  Dipyloo.  BiaaiatôP  10.63  ina.  -  -----  163 

44.  Pitoàer.  Heigàt  irttà  oover.  2.36  f t. I63 

43»  fragaaat  of  docoratloa  of  vase  fron  DlpyIoa«  -  -  I64 

46.  Box.  Haigiit  2.76  ias. l64 

47*  Daooratlon  of  yas©  froa  Dipyloa-  --------  165 

49.  fraganeoH  of  vaae  froa  Dipylon-  ---------  166 

49.  Bar  of  great  oratara  --------------  l67 

50.  Aapàora.  Height  13.5  tus. l69 

51*  Pragaaat  of  dsooratioa  of  ?ase  froa  Dipyloa-  -  -  169 

52.  Gap  froa  Dipyloa I69 

53.  Aapiiora 170 

54.  Pitoaer 170 

55-  Bottoa  of  cup  froa  Dipyloa  -----------  171 

56.  Pragmeat  of  décoration  of  great  funerary  vase-  -  173 

57»  ?ragaeat  of  vase  froa  Dipyloa-  ---------  174 

53.  Pragaeat  of  deooratioo  of  aaphora-  -------  174 

59»  lataraal  deoopatioa  of  oap  froa  Dipylon-  -  -  -  -  175 

60.  Pragaent  of  décoration  of  fuaerary  yaee-  -  -  -  -  173 

61.  pragaeat  of  a  faaerary  ?aae-  ----------  173 

62.  Pitolier  froa  Atàens.  Height  9.06  ina. 179 

63.  Doooratioa  of  boiy  of  saae  -----------  179 

64.  Décoration  of  shoulder  of  aaae  ---------  130 

65.  Cap.  Height  5.12  ias. 133 

66.  Décoration  of   saae  ---------------  131 

67.  ffragaent  of  funerary  vaae-  -----------  132 

63.  Box 133 

69.  aandle  of  pitciier 133 

70.  Terra  ootta  stataette.  Keight  13*39  inB.  -  -  -  -  133, 

71.  Pragment  of  Peruvian  oloth  -----------  191 

72.  Fragment  of  Perayian  cloth  -----------  192 

73*  ?aae  from  Villanova.  Terra  ootta  --------  197 

74.  ïase  from  Oliiaai.  Terra  ootta-  ---------  197 

75»  Vase  froa  Ghiasi.  Terra  ootta-  ---------  193 

76.  ^se  froa  Ghiasi.  Terra  cotta-  ---------  193 

77.  Dish  from  Villanova 199 

78.  Fragment  of  bronze  disk 200 

79.  Bronae  disx  froa  Sveden-  ------------  201 
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30.  Bronze  belt^ 201 

91.  Broiîje  belt  plat©-  .-.--------.«--.-  202 

32.  Broaaa  pail 203 

33.  ProBze  brooch- 205 

84.  Broize  baod 205 

85.  BroBze  baad 205 

36.  ?ase  from  Salaais.  aeigbt  5*12  IqBv.  Terra  cotta-  -   209 

37.  Vase  froa  Salaals.  Hsigkt  6. 30  Ibs^  Terra  ootta-  -  209 

33.  àaphora  froa  Tbera.  Helgbt  2.43  f t. 210 

39-  Pitoàer.  Height  19.0  las. 211 

90.  Cratera.  Heigàt  13-59  las. 211 

91.  Box.  Heigiit  5*91,  diameter  9.21  iaB. 213 

92.  Cratera.  Beight  15.36,  diaaeter  l6.92  ias.  213 

93.  Hydria.  Haight  11.42  iaB. 214 

94.  Cap  oa  iiollow  base.  Heigtit  10.33  las. 214 

95*  Deooratioa  of   bydria  ---------------  215 

96.  Cap.froM  Oipyloa.  Diaaeter  4.92  iaB-  -------  222 

97.  Motire  froi  deooratioa  of  vase  froœ  Dipylon-  -  -  -  223 

93.  FPragœeat  of  décoration  of  aiapbora-  --------  226 

99.  Ottp.froœ  Dipylon 227 

100.  fragment  of  deooratioa  of  cratera-  --------  227 

101.  Gold  cup.  Diaaeter  3.73  ins. 236 

102.  Tbe  same.  Internai  plan-  -------------  236 

103.  Pragœent  of  gold  baad 236 

104.  Gold  boss,  actaal  aize 233 

105.  Gold  rings 233 

106.  Sold  pendaat  of  aeoklaoe.  0.79  ia.  by  2.91  ins. 239 

107.  Gold  peadant  of  aeoklace,  ùeight  5.9  ins.-  -  -  -  -  240 
103.  Gold  peadant  of  aeoklace,  height  3. 15  ins.  -  -  -  -  241 

109.  Gold  peadant  of  aeoklace.  Leagth  4.57  ins.  -  -  -  -  242 

110.  Pragment  of  aeoklaoe  ---------------  242 

111.  fragment  of  aecklace.  Gold,  anethyst  and  ooraeliaa  243 

112.  Bezel  of  gold  riag 243 

113.  Pragœeat  of  gold  diadeœ.  Heignt  15.75  iQB 246 

114.  Gold  diadeœ.  Leagtli  15.  I6  iaB. 246 

115.  Pragmeats  of  gold  diadeo 247 

116.  Brooofa  from  Asia  Miaor  --------------  251 

117.  BPoooh  froB  Atheas 251 

113.  Broaze  broooia  from  Beotia.  Lengtii  7.43  iaB.-  -  -  -  251 

119.  Broaze  brooob  from  Dodoaa-  ------------  252 
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120.  Bronze  broooii  froa  Italy ,_--- 252 

121.  Bronad  brooGh  îr^m   Beotia-  -----«-----  252 

122.  Broooh  io  t9Va   of  sbip  ar  leecb -------  252 

123.  Brooob  f ra«  Beotla 253 

124.  Brooob  trom   Beotla 253 

125.  Broocli  froB  Baotia.  Langtà  9.84  iaa- 253 

126.  Broooà  trovt   Bsotia.  Haiglit  of  plate  2.76  Ias. 254 

127.  Broooli  fro»  Beotla.  Reverse  of  eaae-  ------  254 

123.  Broocb  froa  Beotla.  fidth  of  plate  3*35  Ibb.  -  -   254 

129*  Brooob  froa  Beotla.  Severse  of  eame-  -.-..-  254 

133*  Brooob  fron  Beotla.  fidtb  of  plate  3*35  las*  255 

131.  Brooob  froa  Beotla.  Beverse  of  sans-  -  -  -  -  -  -  255 

132.  Broooh  froa  Beotia —  -  256 

133*  Bronze  tripod-  - 257 

134.  Iron  sword 257 

135.  Iron  knlfe.  Leaigtii  7.D9  ias. 253 

136.  Iron  axe.  éeagtli  35-43  las. 253 

137.  Iroa  axe.  Éeagth  4*53  las. 253 

133.  ?ra$aeot  of  vase  froa  Âtàeaa  ------*---  260 

139»  140.  Helaets  on  silver  vase  froa  Myceoae  -  -  -  -  26l 

141.  Pragaeat  of  vase  froa  Dlpyloo-  ---------  261 

142.  gragaeot  of  baldrio  wità  goid  frioge.  iiyceoae 263 

143.  Helen  oovered  by  a  oalyana  -----------  269 

144.  foaan^a  oap,  Strasoaa-  -------------  270 

145.  loaea^^  oaps,  gtrasoaa  -------------  271 

146.  Spirale  for  holding  bair 272 

147.  Oldest  coin  of  ggin^ 313 

143.  Teaple  of  liessa  at  Lesbos;  footing  of  ivall  -  -  -  326 

149.  Retaining  wall  aear  Dipylon --323 

150.  !fall  of  Sretria- -329 

151.  Polygoaal  wall  of  Delphi 330 

152.  fall  of  Isionda 330 

153.  iall  of  oella,  old  teaple  of  RbaaaBs  -  -  -  -  331 

154.  fall  at  Goidos 332 

155.  Wall  of  stepped  courses-  ----------  333 

156.  Section  of  oella.  Teaple  of  Poséidon,  Paestaa-  -  334 

157.  Matairy  of  wall  at  Assos  - -  -  -  335 

153.  fall  of  oella- 336 

159.  Wall  of  oella -336 

160.  Wall  of  teaple  at  Labraoda 337 
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161.  Jliadow  ia  to*er  of  Aadros.  lie?,  and  Section  -  -  -339. 

162.  fall.  aarket  of  8gae,  elcv.  aad  aectioo-  -  -  -  -  -340 

163.  ftadois  of  Sgae,  eleratioaa-  ----------   343 

164.  Wladow  froB  vaaa  paiattog-  -----------  344 

165.  fliadow  froa  ?ase  paiatiag-  -----------   344 

166.  Qateway  of  Kekropaula,  Aoaraaaia  --------   345 

i67-  Megaroa  of  îpoy 353 

l69.  Six  oolajias  of  faoada  of  peripteral  teiaple  -  -  -  352* 

169*  9ropylaaA  of  teaple  of  Athtaa  at  gglaa 354 

170-  Propyleaa  of  teBpl6  of  Demeter  at  Sleusis-  -  -  -  354 

171.  propyleaa  of  ta«p|}èeof  Atàaaa  at  Prieae-  -  -  -  -  -354 

172.  Propylea*  of  Altla  at  Olympia 354 

173*  Propyieaa  at  3ôliaoote  -------------  354 

174.  ppopylettœ  of  palace  of  Tipyas-  ---------  35^ 

175»  Boof  9t   ppodoiBOs  of  Trojaa  àouse.  7ae»  d  -  -  -  -  355 

176*  Roof  of  prodoaos  of  Trojaa  hoase.  Plaa  -----  355 

177.  Pprf  of  ppodoaos  of  Myoeaaean  palace.  Vie»  -  -  -  356 

173.  Roof  of  prodoffloa  of  Mycenaean  palace.  Plaa  -  -  -  356 
179*  Pixiag  of  support  of  liatel  ia  sajoe  ------  357 

13D.  Teaple  of  Segeste.  Aotaal  conditioas  ------  353 

131.  Proaaos  of  temple  of  poseidoo  at  Paestum,  ratt^â  3339 

132.  Proaaoa  of  temple  of  Apollo  at  Baasae,  reat'd-  •  359 

133.  pponaoB  of  temple  of  Tàeseas  at  Atheas.  Reat'd —  36D 

134.  Aate  of  cella  and  colonnade  of  tenple  of  57,0 us, 31a. 360 
135»  Arohitravea  of  cella  and  poptico.  Temple  of  Paest.361 

136.  Apcliitpa?es  of  cella  and  temple  of  Paasae,  sect.   36I 

137.  Aroàitpayes  of  cella  and  temple  of  Neiaea,  elev.    36I. 
133.  Hepaion  of  Olympia,  aotaal  condition.  Elévation.   3^7 
139.  Hepaion  of  Olympia,  aot>ial  condition,  iàÉg.aàeat.  3^7 

190.  Hepaioa  of  Olympia,  act>ial  condition,  cpoas  seot.  3^7 

191.  Hepaion  of  Olympia,  actaal  condition,  opisth.  3eet367 

192.  Temple  of  Zeas  at  Olympia  and  Hepaion,  isame  iridtii  3^3 

193.  Hepaion.  Sleyation  inside  naos  ---------  363 

194.  Hepaion.  Ante  pestoped  -------------  369 

195-  Hepaion.  Hall  and  doopway  befope  cella,  pest'd  -  369 

196.  Hepaioa.  Plaa  op  doopuay  of  naos  -  —  -  369 

197.  Angle  of  poptioo  of  pepiptapal  temple-  -----  374 

193.  Apcàitpave  on  abalus  --------------  377 

199-  Jsnction  of  tio  apchitpayes  on  attAomt  at  angle  -  377 
200.  Temple  Poséidon,  Paestam.  Angle  and  side  of  ppon.  373 
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2D1.  Teaple  oî    Bass&e.  gxteasioa  of  triangles  of  portico379 

232.  Aagle  3Ï  Hycenaeaû  portico, -pi-a»  ^----..---  330 
2D3»  Aagie  of  liyceaaeaû  portioo,  ?iew  ---------  330 

204.  HeraiOQ.  Possiole  arraageaeûts  of  oarpentry-  -  -  -  33O 

205.  Aogle  of  pronaos.  Teaple  of  Boseidoa  at  Paeataa-  -  332 

206.  Teaple  of  Peseldoa  at  Paeataa.  l±Qn   of  cella  -  -  -  333 
2D7.  Syatea  of  terrace  roof,  fall  at  Athena  ------  337 

2D3.  Teaple  of  Poséidon.  Internai  ooluans  of  cella-  -  -  391 

209.  bittle  temple  at  Seliaonte. -P^» 395 

210.  TeapXe  of  Deaeter  at  Paestaa.  Plan,  aotaal  oond'n-  396 

211.  Plan  of  site  of  Selinoate 399 

212.  Teaple  D  at  Selinonte.  Plan 40D 

213.  Teaple  Metroon  at  Olyapia.  foundations  ------  413 

214*  Coluans  of  bisillca  at  paestaa  ----------  42D 

215.  Internai  coluan  of  temple  of  Deaeter,  Paestua-  -  -  423 

216.  Top  and  bottoa  of  fiâtes.  Teaple  at  Metaponte-  -  -  429 

217.  Top  and  bottoa  of  flûtes.  Teaple  of  Poséidon  -  -  -  433 
213.  Plan  of  fiâtes.  Teaple  of  îïeaesis  at  Rûaaaus  -  -  -  433 
219-  Goluaa  of  proaaos  of  teaple  3  at  Selinonte  -  -  -  -  433 
223.  Connection  of  flûtes  irith  capital.  Metaponte  -  -  -  433 

221.  Soluan  of  monumental  fountain  froa  base-  -----  440 

222.  Golttan  of  temple  from  vase  ------------  441 

223.  Base  and  fragment  of  shaft  of  ooiumn.  Demeter-  -  -  442 

224.  fragment  of  funerary  column  at  Assos  -------  442 

225.  Section  of  drum  of  external  column.  Poséidon  -  -  -  446 

226.  Intercolumniatioas  of  temple  C  of  Selinonte-  -  -  -  449 

227.  Intercoiamnlatioûs  of  temple  D  of  Selinonte-  -  -  -  449 
223.  Interooiamniations  of  temple  3  of  Selinonte-  -  -  -  453 
229.  Interooiamniations  of  temple  of  Soseidon  -----  453 

233.  Interooiamniations  of  temple  of  Bassae  ------  453 

231.  Interooiamniations  measared  oetieen  oapitais  -  -  -  457 

232.  Capital  of  ante  of  prouaos,  temple  T  of  Selinonte-  465 

233.  Position  of  arctiitraye  witn  regard  to  coiamQ  -  -  -  471 

234.  Projection  of  abacus  from  architrave  -------  472 

235.  Triglypn  of  a  temple  of  Metaponte 475 

236.  Temple  of  Castor  and  Pollux  at  Agrigente.  View  -  -  435 

237.  Métope  of  temple  C  of  Selinonte-  ---------  439 

233.  Spout  of  a  temple  of  Selinonte  --------  302 

239.  [lion^s  head  of  temple  of  Himera-  ---------  502 

240.  Gornice  blooic  from  Selinonte  -----------  520 
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241.  QeiliQj^  of  temple  oï   Neasala  at  Rtiamaus,  plaa-  -  -  527 

242.  Geiliag  of  temple  of  Tneseaa,  plan  -«------  527 

243.  Geiliûg  of  portico  and  proaaos  af  PartiieaoQ,  plan-  523 

244.  Oeiiiag  af  porticD  aod  pronaos  of  Baasae,  plan  -  -  523 
245»  Temple  of  Paaeidoa.  Garpeûtry  reatoped.  Section-  -  532 

246.  Temple  of  Poséidon.  Carpeotpy  restored.  Section-  -  532 

247.  garpen.ry  of  oathedral  of  ttonreale  --------  535 

243.  Temple  of  Cadacchio.  Sggs  in  élévation  and  section  543 

249.  Temple  of  Gadacciiio.  Sggs  in  diagonal  élévation-  -  549 

253.  Sornice  of  littèè  building,  Selinonte-  ------  550 

251.  Panerary  atele.  Atàena  --------------  55D 

252.  Perimeter  of  temple  determined  by  construction  -  -  556 
253«  Temple  of  Zeas  at  31ympia,  élévation  and  façade-  -  559 

254.  Temple  of  ggina,  élévation  and  façade-  ------  559 

255.  Comparative  proportions  of  Dorio  temples  -----  560 

256.  Proportions  of  Sunium-  --------------  567 

257.  Proportions  of  portico  of  Piiilip  at  Delos-  -  -  -  -  567 

253.  Height  of  columas  in  proportion  to  interlocumniati3569 
259»  Capital  of  votive  column,  view  ----------  575 

26d.  Cymatium,of  temple  3  at  Selinonte,  painted  on  stuc. 537 

261.  Columns  of  temple  of  Tarente,  élévation  and  plan —  593 

262.  Selinonte.  Sievation  of  pediment  of  temple  G  -  -  -  594 

263.  Temples  of  Metaponte,  aotual  and  partly  restored  -  595 

264.  Temple  G  at  Selinonte,  plan-  -----------  596 

265»  Plan  of  ruina  at  Agrigente  ------------  597 

266.  Plan  of  temple  of  Segeste-  ------  6D1 

267.  Top  and  bottom  of  flûte.  Temple  of  Vlctory,  Athens  6l2 
263,  Base  of  column,  temple  of  Hera  of  Samos,  élévation  615 

269.  gase  of  column,  temple  of  Hera  of  Samos,  élévation  615 

270.  Base  of  oolamn,  temple  of  Hera  of  Samos,  section  -  616 

271.  Golumn  of  temple  of  Hera  at  Samos-  --------  616 

272.  Capital  of  column  of  Samos  ------------  6l7 

273.  Base  of  column  of  temple  of  Apollo  at  Mapea-  -  -  -  6l7 

274.  Sliaft  of  column  of  temple  of  Apollo  at  Napea  -  -  -  6l3 

275.  Capital  frotfl  îîeandria 621 

276.  Capital  found  at  Mitylene-  ------------  622 

277.  Capital  from  îîeandria,  restored-  ---------  624 

273.  Cipital  from  Sgae.  Diaaeter  of  snaft  below  2â|.fi/)627 

279.  fragments  of  gorge  of  column  from  Locres  -----  629 

230.  Gapital  from  Aoropolis  of  Atnens,  section  on  cu3liio635 
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291.  Capital  froai  Âoropolls,  Âtbdaa.  Sactioa  oa  dctilaus  633 

232.  Capital  foaad  at  Dalpài,  vida 637 

233.  Capital  of  teaplô  of  Atùeaa  Poliaa  at  Bergaaioa  -  -  637 

234.  Capital  of  taapla  of  Atheaa  Poliaa,  plan  -----  63B 

235.  Capital  of  templa  of  Atùeaa  Poliaa,  vertical  aeot.  638 
296.  loaio  arohitrava  of  «ood  -------------  642 

237»  loaio  arohitrava  df  wood  atipportiag  beama  or  oora.  642 

299.  gleaaatary  loalo  ooraioe  ulth  ita  oroaaad  beana-  >  643 

239.  Blôttentary  loolo  ooraioô  «itû  halved  beama  -  -  -  «  643 

290.  Goffera  of  oeiling  of  greohtbeuai 646 

291-  Treaaary  of  Caidiaaa,  aoffit  649 

292.  Treaavipy  of  CoidiaoB,  perapeotive-  --------  649 

293»  TPeaanpy  of  Caidiana,  opaameat  of  doopiray  of  oella  65O 
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